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EXECUTIVE SUMMARY

The former Staten Island Warehouse (SIW) Formerly Utilized Sites Remedial Action Program
(FUSRAP) Site is located in Staten Island, New York (Figure 1-1). This Report documents a Supplemental
Site Inspection (SSI) during which sediment, soil, and groundwater samples were collected to identify the
extent and concentrations of previously identified radioactive substances. The SSI was performed by GEO
Consultants Corporation (GEO) for the U.S. Army Corps of Engineers (USACE) under the FUSRAP, in
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). In
addition, the evaluation follows the guidance and policy outlined in the Environmental Quality-Formerly
Utilized Sites Remedial Action Program (FUSRAP) - Site Designation, Remediation Scope, and Recovering
Costs (USACE Engineer Regulation, ER 200-1-4) (USACE 2014) and Guidance for Performing Site
Inspections Under CERCLA (USEPA 1992).

The SIW Site was used to store high-grade Belgian Congo uranium ore from 1939 to 1942. Previous
investigations conducted at the SIW Site have determined the presence of residual radiological
contamination in soil. The primary objectives of this project are to address data gaps related to the extent
of potential radionuclide contamination in previous inspections, to compare the new and existing data
against background values and risk-based screening criteria, and to characterize beach erosion at the SIW
Site. The SSI activities are outlined in the Project Work Plan [PWP (USACE 2021a)] and the Uniform
Federal Policy-Quality Assurance Project Plan [UFP-QAPP (USACE 2021b)].

Five previous investigations have been performed at the SIW Site. From 1980 to 2011, gamma
walkover surveys and samples gathered from the SIW Site confirm elevated gamma levels in the northwest
corner of the property. The USACE conducted a Preliminary Assessment and Site Inspection (SI) in 2011.
Based on the information gathered, the USACE found insufficient evidence for federal responsibility for
the contamination which led to a recommendation for no further action to be taken at the SIW Site under
the FUSRAP. Additional data gathered and analysis in 2016 and 2017 led the USACE to reasonably
determine potential soil contamination at the SIW Site meets the application eligibility criteria in Engineer
Regulation (ER) 200-1-4 for eligibility in the FUSRAP. The SIW Site was officially added to the FUSRAP
in May 2021.

The 2021 SSI fieldwork included a radiological survey (gamma walkover scan of surface and
boreholes, radionuclide sampling of surface and subsurface soils, sediment, and groundwater), excavating
test pits, chemical waste characterization sampling (for metals, semi-volatile organic compounds, and
volatile organic compounds), a geotechnical study, and an erosion study. Due to the lithology of the Surface
Characterization Area (SCA), soil boring recovery problems experienced in the 2011 SI (USACE 2017),
were also encountered during the 2021 SSI fieldwork. Downhole gamma scans were not performed on soil
borings less than 2-feet bgs or when groundwater filled the soil boring immediately after the soil boring
was completed (e.g., beach area).

The surface gamma scans confirmed the presence of elevated (above background levels) radionuclide
activity in an approximate 100-feet by 200-feet area in the northwest section of the SIW Site. The area of
above background gamma levels is slightly shifted laterally to the southwest and northeast as related to
previous investigations. With this minor difference, the area of radiological contamination is similar to that
identified in previous investigations.

Borehole logging, test pits, surface soil sampling, sediment sampling, and subsurface soil sampling
confirm that radiological contamination above screening levels within the SCA boundary exist in soil only
and is contained within the upper 5-feet bgs and within the elevated gamma scan area. Sediment samples
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collected offshore during low tide were analyzed for the same radionuclides. Results indicate similar
elevated radionuclides that are found in the vegetated area of the SCA.

Shallow groundwater samples are below the project screening levels (except for Ra-228 in one
sample). The Ra-228 result of 5.83 picocuries per liter (pCi/L) from GW-10-1220 is slightly higher than
the screening level of 5 pCi/L. The volume of water collected for gross alpha and beta analysis resulted in
higher than typical values of sample Minimal Detectable Concentration (MDC), approximately 50 times
higher than typical. Due to this high MDC for the gross alpha samples, more credibility should be placed
on the isotopic results than the gross alpha values. The gross beta results for the samples exceed the MDC
with magnitudes between approximately 100 and 800 pCi/L. This range of concentrations is greater than
the 50 pCi/L project screening level for gross beta emitters. However, the 50 pCi/L screening level applies
to drinking water. The sampled groundwater has no foreseeable use as drinking water and is likely
significantly mixed with saline water from the Kill Van Kull. The radiological survey sample data, collected
and analyzed during the 2021 SSI, was validated and determined to be useable.

A geotechnical analysis was performed to determine structural stability of the pier and its ability to
support heavy construction equipment. As part of the geotechnical analysis, samples were collected to
obtain Atterberg Limits, Unconfined Pressure Test Levels, and Sieve Analysis/Grain Size Distribution. The
results of these tests indicate a moderately strong soil structure, despite the moisture and sand quantity
located in the SCA. The equipment used during the geotechnical/environmental investigation (drill rig and
mini excavator) did not cause observable failures to the soil at an estimated ground pressure of 5-pounds
per square inch (psi). The soil pit excavations extended through the soil to a depth of approximately 6-feet.
Given that no issues were encountered during the geotechnical/environmental investigation, and based on
the results of the geotechnical testing of samples collected from soil borings, the use of a mini- or mid-sized
excavator for any future remedial work at the SIW Site is unlikely to cause soil failure issues. A mid-sized
excavator, such as a CAT 330L, is also unlikely to cause soil failure, even with a safety factor of 2.5 (ground
pressure of 19 psi). Additional site preparation is recommended for removal of excavated material
dependent upon the size of equipment being used.

Beach erosion has occurred along the northwestern and northern edge of the site, suggesting that some
radionuclide-contaminated soil may be gradually transported from the SIW Site into the near-shore
environment of the Kill Van Kull. A significant increase in shoreline erosion was observed due to major
storms in the SIW Site area (e.g., Hurricane Irene and Hurricane Sandy). Erosional impacts have occurred
at the SIW Site since the removal of building structures prior to 1980. Soil boring cores, test pit excavation,
drilling refusal, and drilling equipment damage at approximately 3 to 4-feet along the SIW Site’s
northwestern shoreline indicate the presence of multiple foundation pillars. While the pillars may be
slowing the effects of erosion, the evidence indicates that erosion will continue along the shoreline, further
exposing higher levels of contamination to be transported by the Kill VVan Kull tide.
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1. INTRODUCTION

1.1 PURPOSE AND OBJECTIVES

This Report documents a Supplemental Site Inspection (SSI) that was conducted at the former Staten
Island Warehouse (SIW) Formerly Utilized Sites Remedial Action Program (FUSRAP) Site in Staten
Island, New York (Figure 1-1). Previous investigations conducted at the SIW Site, including a 2011 Site
Inspection (SI), have determined the presence of radiological contamination in some areas. The SSI was
performed by GEO Consultants Corporation (GEO) for the U.S. Army Corps of Engineers (USACE) under
the FUSRAP in accordance with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). In addition, the evaluation follows the guidance and policy outlined in Environmental Quality-
Formerly Utilized Sites Remedial Action Program (FUSRAP) - Site Designation, Remediation Scope, and
Recovering Costs (USACE Engineer Regulation, ER 200-1-4) (USACE 2014) and the Guidance for
Performing Site Inspections Under CERCLA (USEPA 1992).

The SIW Site was a commercial site owned by Archer-Daniels Midland (ADM) Company that was
used to store high-grade Belgian Congo uranium ore from 1939 to 1942. The 1.25-acre area was identified
as the SIW Site through the eligibility determination from U.S. Department of Energy (USDOE), stating
that the northwest quadrant of the entire property was eligible for the FUSRAP. The 2021 SSI was confined
to a 100-feet by 200-feet section of the northwest quadrant, identified in this Report as the Surface
Characterization Area (SCA).

The primary objectives of this project are to address data gaps related to the extent of radionuclide
contamination in previous inspections, to compare the new and existing data against background values and
risk-based screening criteria, and to characterize beach erosion at the SIW Site. The SSI activities are
outlined in the Project Work Plan [PWP (USACE 2021a)], and the Uniform Federal Policy-Quality
Assurance Project Plan [UFP-QAPP (USACE 2021b)].

1.2 REPORT ORGANIZATION

The contents and organization of this Report are in accordance with U.S. Environmental Protection
Agency (USEPA) Guidance for Conducting Site Inspections Under CERCLA (USEPA 1992) and the
USEPA Federal Facilities Remedial Site Inspection Summary Guide (USEPA 2005). The format of this
Report is in general accordance with the USEPA guidance:

e Section 1 presents an introduction to the SSI, including project purpose, objectives, and the
organization of this SSI Report.

e Section 2 describes the geographical location and features of the SIW Site as of September 2021.
The operational and site history, including previous owners and property uses, are also discussed.

e Section 3 details the physical setting of the SIW Site based on relevant literature and information
from the 2021 SSI and previous investigations. The topography, geology, hydrogeology, and the
climate of the SIW Site are described.

e Section 4 provides an overview of previous investigations conducted at the property. A brief
overview of each investigation, including work performed, results, conclusions, and
recommendations are presented.

e Section 5 presents general information on the project field activities conducted during the 2021
SSI and the methods used in the inspection for data acquisition.
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e Section 6 describes the results of the 2021 SSI. This section discusses soil and groundwater data
resulting from the 2021 SSI and the data sets obtained from the SIW Site through previous
inspections. These data identify the contaminants detected in the media at the SIW Site. A
discussion of the distribution of these contaminants is also provided and a summary of the
investigation and risk screening is presented.

e Section 7 details other aspects of the 2021 SSI, including the shoreline erosion of the SIW Site
since the 2011 SI, changes in the radiological analysis from the 2011 Sl to the 2021 SSI,
excavation design analysis, and the conclusions and recommendations.

e Section 8 is a list of the references used in preparing the SSI Report.
e Figures and Tables are located immediately following the text.

o Appendix A contains quality forms completed in the field, including field logs, sampling forms,
Daily Quality Control Reports, summary reports, and chain of custody forms.

e Appendix B contains the Quality Control Summary Report (QCSR) for Radiological and Waste
Characterization Samples.

e Appendix C includes the laboratory data packages (electronic copy only).
e Appendix D is the Electronic Data Deliverables (electronic copy only).

o Appendix E is the Geographic Information System (GIS) data (electronic copy only, included on
compact disk located at the front of the Final version).

e Appendix F contains boring logs recorded during 2021 subsurface soil sampling.
o Appendix G contains photograph logs of the SIW Site and fieldwork.

e Appendix H contains the downhole gamma logs.

e Appendix | contains the radiological scan data sheets.

e Appendix J contains the air monitoring data.

o Appendix K includes the previous inspection sampling results.

e Appendix L includes the civil and hydrographic surveys of the SIW Site.

e Appendix M contains the geotechnical analysis data.
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2. SITE DESCRIPTION AND HISTORY

2.1 SITE LOCATION AND FEATURES

The SIW Site is located at 2351 Richmond Terrace, Staten Island, Richmond County, New York,
10302 (Figure 1-1). The entire SIW Site consists of approximately 4.5 to 5-acres, bounded by the Kill Van
Kull tidal flat to the north and west. The SCA is in the northwest corner of the SIW Site and is approximately
100 by 200-feet (0.5-acres) (Figure 2-1). The SIW Site is located within the vicinity of coordinates at the
point located at 40°38°25” N and 74°08°31” W.

The SIW Site protrudes into the Kill Van Kull and was originally described as a manmade, solid filled
pier retained by timber crib bulkheads and built circa 1830 (USACE 2017). It was expanded circa 1890
with similar or timber sheet pile bulkheads. The SIW Site is entirely fenced, except along the Kill Van Kull
shoreline, and is situated in a commercial and industrial area. The Bayonne Bridge crosses immediately
overhead of the SIW Site to the west (Figure 2-2). The SIW Site is relatively flat and portions are paved.

A photographic analysis of the SIW Site area for USEPA Region 2 (USEPA 2009a) presents
assessment of a series of aerial photographs taken from 1940 to 1988 (Figures 2-3 to 2-5). It is especially
clear in photos taken prior to 1988 that the northern site boundary was sharp and well-defined, presumably
by the back-filled area behind bulkheads. This is consistent with the apparent elimination of industrial
activities at the SIW Site that began prior to 1970 as indicated by photographs (USEPA 2009a).
Deterioration or removal of the bulkheads that established the docking facilities for the site may be
associated with changes in the shoreline. The change could also be attributed to the demolition of buildings,
piers, wharves, or other structures. However, over the period of several investigations, erosion has been
observed to be a contributing factor in the changes to the shoreline. A more detailed explanation of the
shoreline erosion at the SIW Site is included in Section 7.1.

2.2 SITE OPERATION AND HISTORY

The SIW Site in Port Richmond, Staten Island, New York, was used by African Metals Corporation
to store high-grade Belgian Congo uranium ore from 1939 to 1942. In 1942, 2,007 drums of uranium ore
were stored at the SIW Site containing 1,089 metric tons of ore. The ore contained approximately 600
metric tons of triuranium octoxide and 170 grams of radium [Oak Ridge National Laboratory (ORNL)
1980]. The uranium ore was later purchased by the Manhattan Engineering District (MED) in support of
World War Il activities (MED 1942). Ores were handled on the portion of the privately owned property
north of Richmond Terrace. Portions of the former property south of the road are not part of the FUSRAP
Site. The SIW Site underwent multiple non-governmental ownerships. Some former structures at the site,
including the warehouse, were demolished.

Known site history dates back to 1836. The original property owned by ADM Company was divided
into three parcels, which have changed ownership numerous times (ORNL 1980). One parcel is owned by
the New York Port Authority, another is owned by Federal Express, and the last is owned by Dolan
Transportation Services Inc. (DTSI), with the current tenant of Island Redi Mix Incorporated (as of
September 2021). The parcel owned by DTSI comprises of a 20 by 40-meter area where radiological
contamination was identified by ORNL in 1980 (USEPA 2008). At the time of the ORNL investigation,
the parcel was owned by R.H.S. Realty Corporation (ORNL 1980). The USDOE conducted an eligibility
review in 1986 and determined that the SIW Site was not eligible for FUSRAP based on contract language
that indicated the government did not take possession of the ore until it was removed from the SIW Site.

In 1992, the New York State Department of Environmental Conservation (NYSDEC) performed
surveys on the northwest portion of the SIW Site and confirmed the presence of radiological soil
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contamination (NYSDEC 1992). In February 2008, the USEPA conducted a radiological survey of the SIW
Site. This survey confirmed results of previous surveys identifying an area of low-level surface radioactive
contamination (USEPA 2008). USEPA requested that the USDOE review the 1986 eligibility finding. The
contract language reviews indicated that the government took possession of the ore materials while on the
dock. The findings of the USEPA survey and additional contract review, led the USDOE to declare the
SIW Site eligible for FUSRAP inclusion in October 2009 (USEPA 2009b).

The 2011 Sl included collection and analysis of surface and subsurface soil and groundwater samples
to identify the level of radioactive substances and determine if hazardous radioactive substances impacted
specific targets. The 2011 SI confirmed the results of previous surveys identifying an area of low-level
surface radioactive contamination (USACE 2017). The sampling results from previous inspections can be
found in Appendix K. The USACE found insufficient evidence for federal responsibility for the
contamination which led to a recommendation for no further action to be taken at the Site under the
FUSRAP. Additional data gathered and analysis in 2016 and 2017 led the USACE to determine that there
was a reasonable potential that the soil contamination in SIW meets the application criteria in Engineer
Regulation (ER) 200-1-4 for eligibility in the FUSRAP. The SIW site was officially added to the FUSRAP
in May 2021.

2.3 CURRENT LAND USE

The SIW Site and adjacent properties on the east and south are zoned for commercial use. The property
to the west is owned by the New York Port Authority as part of the Bayonne Bridge area. A rocky beach
on the Kill Van Kull waterway bounds the northern portion of the property (Figure 2-6). As of September
2021, an active concrete batch plant was in full operation at the SIW Site. During the SSI fieldwork, an
inquiry was made to the current tenant whether fly ash or coal ash is used or stored on the property. The
SIW Site tenant stated that no fly ash or coal ash were used or stored on the property.

As of September 2021, the SCA is fenced off from access from the Richmond Terrace. The condition
of this intrusion fence was in good shape. Pre-cast concrete barrier blocks have recently (approximately
June of 2021) been added by the tenant to section off some of the SCA from the active concrete batch plant
(Figure 2-7). The concrete blocks are on the concrete plant side of the area of contamination; however,
there is an opening along the northern section of the concrete barrier wide enough for a person to walk
through. The southern section of the SCA has been filled in and a 6-inch concrete pad has been constructed
to support cement mixing equipment (Figure 2-7). The majority of the SCA is also overgrown and is littered
with assorted forms of debris.
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3. EXISTING SITE CONDITIONS

3.1 TOPOGRAPHY

The topography of Staten Island ranges from steep hills to flat terrain (Soren 1988). The elevation of
the SIW Site ranges from 3 to 9-feet above mean sea level to sea level at the shore. The maximum
land-surface altitude in the northeastern part of Staten Island is about 405-feet (Soren 1988). The surface
water runoff flows toward the northeast of the Site into the Kill Van Kull. According to Federal Emergency
Management Agency (FEMA 2007), most of the SIW Site is in Zone AE [(EL 8) floodway area] while the
southern and eastern portions of the SIW Site are in Zone X (other flood areas, that have average flood
depths of less than 1-foot or drainage areas less than 1 square mile). The sloping beach was noted to be
underwater during high tide. The flat vegetated area is estimated to be 3 to 4-feet above the beach area and
close to that of the original pier.

Two major hurricanes affected the Staten Island area since the July 2011 Sl fieldwork, Hurricane Irene
in August 2011 and Hurricane Sandy in October 2012. During Hurricane Sandy, the water level in Kill Van
Kull rose up to a maximum of 14.35-feet above mean low tide (NOAA 2021a). The ground surface
elevation of the SIW Site is at or below 10-feet North American Vertical Datum of 1988 (NAVD88), which
is equivalent to 12.72-feet mean low tide (NOAA 2021b). Thus, it can be assumed that the entire SIW Site
was impacted by floodwaters during Hurricane Irene and Hurricane Sandy.

3.2 REGIONAL GEOLOGY

Regional geology around the SIW Site consists of glacial drift (specifically ground moraine) and
overlying Palisade Diabase Sill (Soren 1988). The ground moraine is described as a reddish-brown clayey
till with local bodies of sand and gravel. The presence of boulders has been noted in glacial drift at Staten
Island (Perlmutter and Arnow 1953). Estimated bedrock topography indicates that the bedrock surface in
the vicinity of the SIW Site is at O-feet above mean sea level (Soren 1988). Thus, bedrock underlying the
SIW Site may be relatively shallow given that the ground surface elevation at the SIW Site is at or below
10-feet NAVD88.

Soil borings indicate the SIW Site was underlain throughout with fill material comprised of a clay,
sand, silt, gravel mix with scattered debris. The fill appeared to extend vertically in most borings and often
contained debris such as brick, asphalt, and creosote-treated wood chunks. Some of the soil cores did show
evidence of native material consisting of sand and clay. At some locations, direct push drill refusal was
encountered at depths of 4-feet. Drill refusal and poor core recovery is attributed to the presence of concrete
and other construction debris that might have been used as fill material or foundations for structures that
have been removed.

During the Paleozoic Era [approximately 540 to 250 million years ago (mya)], an altered remnant of
oceanic crust broke from the North American plate; this remnant became the bedrock unit of Staten Island.
This bedrock unit is made up of pale green, low-grade metamorphic serpentinite. This serpentinite unit is
lens shaped and underlies an area of 22 square miles in the north central portion of Staten Island.

During the Mesozoic Era (approximately 250 to 65 mya), the Newark Basin formed as a result of
divergent tectonic stresses. Three sedimentary units deposited within the basin: the Stockton Formation
(sandstones and arkoses), the Lockatong Formation (siltstones and shales), and the Passaic Formation
(shales, sandstones, conglomerates, and siltstones). During the Jurassic Period, the Palisades Sill, an
igneous diabase of feldspar labradorite and pyroxene augite, intruded the layers of sedimentary rocks of the
Newark Basin. The Raritan and Magothy Formations were deposited as coastal plain sediments from eroded
highland material during the late Mesozoic Era.
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During the Cenozoic Era (approximately 65 mya to present), the Wisconsin glacier retreated, leaving
a layer of loose, unconsolidated, well-graded glacial till and outwash plain sediment consisting of very dark
grayish brown coarse sandy loam, brown sandy loam, and dark grayish brown very gravelly sandy loam
(Hernandez undated). A more detailed description of the geology at the SIW Site can be found in the
UFP-QAPP (USACE 2021b).

3.3 HYDROGEOLOGY

Surficial materials at the SIW Site consist of a combination of artificial fill and native glacial till. This
artificial fill was encountered to a depth of at least 5-feet in most soil borings. Although either type of
material could be coarse enough to make an aquifer, the total thickness is expected to be on the order of 10
to 20-feet, and the near-shore location of the SIW Site indicates that groundwater extracted from the
surficial materials would be non-potable. Flow-direction in these surficial materials is expected to be
generally northward (Soren 1988); however, tidal influence is significant in this setting, and therefore,
flow-direction varies somewhat with the tides.

These unconsolidated surficial materials are underlain by the Palisades Sill. The Jurassic Palisades Sill
is a westerly dipping igneous body that intruded between Triassic-age sedimentary units, and is composed
of diabase, a dark-colored, coarse-grained intrusive rock with negligible primary permeability. Secondary
permeability created by joints and fractures may be present in the unit; however, a vertical hydraulic
gradient in this near-shore setting would be expected to be upward in general, although tidal influence may
periodically reverse the gradient.

3.4 CLIMATE

According to the Koppen Climate Classification, Staten Island, New York has a humid subtropical
climate similar to other areas within the region (Weatherbase 2021). The climate is influenced greatly by
its close proximity to the Atlantic Ocean. The average annual temperature for the site ranges from a low of
45.6 degrees Fahrenheit (°F) to a high of 63.3 °F. The lowest monthly average temperature occurs in January
(24.5 °F), and the highest monthly average temperature occurs in July (85.6 °F). The average annual
precipitation is 48.6-inches, with July and September being the highest months of precipitation (an average
of 4.6-inches of rain). The annual snowfall for Staten Island is 29.0-inches which mostly occurs in the
month of February (8.4-inches of snow) (Weatherbase 2021).
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4. PREVIOUS INVESTIGATIONS

Prior radiological investigations at the property included surface gamma surveys, as well as a limited
number of surface and subsurface soil samples that were analyzed for specific radionuclides. Results from
these analyses are detailed in Appendix K. These previous investigations are briefly summarized below.

4.1 OAK RIDGE NATIONAL LABORATORY (1980)

In 1980, ORNL performed a surface gamma survey of the property (ORNL 1980). Most of this area
yielded background gamma levels. However, a relatively small area in the northwest corner of the property
had elevated levels of gamma radiation (Figure 4-1). This region has been described as the 20-meter by
40-meter area of contamination at the property. In addition, three soil samples were collected and analyzed
for selected radionuclides. The sample collected from the northwest corner (ST-1, Appendix K) had
elevated levels of U-238 and Ra-226. The results of these analyses are presented in Appendix K.

4.2 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION (1992)

In 1992, NYSDEC conducted further radiologic investigations at the SIW Site (NYSDEC 1992). A
surface gamma survey of a limited part of the property was performed. The survey identified the presence
of areas of contamination that were at least three times higher than background, including an area that was
over 167 times higher than background within the 20-meter by 40-meter region identified by ORNL (1980).
A sketch map that identifies the background and elevated regions of the property is presented in Figure 4-2.
In addition to the gamma survey, NYSDEC also collected six soil cores from within the 20-meter by
40-meter area covering a depth range from the surface to approximately 1.5-feet below ground surface
(bgs). The cores were subsampled, and a variety of radionuclides were analyzed in each sample. The results
of these analyses are presented in Appendix K.

Three samples from this investigation (072219, 072220, and 072221) showed poor precision. This was
due to inadequate sample sizes for proper analysis. The material for these three samples was primarily
organic (wood) material rather than soil. Therefore, the quantity of sample for analysis after drying was
very small and was not sufficient to completely fill a standard gamma counting geometry.

4.3 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION (2003)

In 2003, NYSDEC conducted a preliminary radiological survey on the parcel of land currently
occupied by Federal Express, across Richmond Terrace from the SIW Site (as of September 2021). The
purpose of the survey was to assess the potential for radiological contamination. In areas radiologically
surveyed, one area was found to be above background. This area was described as a rock pile and had count
rates approximately three times the background. Based on the radiation readings it was concluded this
material was not considered to be high-grade uranium ore (NYSDEC 2003).

4.4 U.S. ENVIRONMENTAL PROTECTION AGENCY (2008)

In 2008, USEPA, in cooperation with the NYSDEC and New York City Department of Health,
conducted a surface gamma survey of the vehicle-accessible area of the SIW Site in the paved and unpaved
parking areas (USEPA 2008). Additional gamma surveying took place along part of a fence line in the area,
but the details regarding the location of this survey area are unclear. In addition to the gamma survey, six
surface soil samples (0 to 0.5-feet bgs) were collected from the 20-meter by 40-meter area. These were
analyzed for selected radionuclides (Appendix K).
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4.5U.S. ARMY CORPS OF ENGINEERS (2017)

In 2011, USACE conducted a Sl and confirmed the presence of elevated radioactivity in the 20-meter
by 40-meter area identified in previous investigations (USACE 2017). Field activities included a gamma
walkover survey, collection of soil and groundwater samples taken from 45 locations, and 4 test pits
(Figures 4-3 and 4-4). Results from the 2011 SI showed that the majority of radiological soil contamination
was defined laterally and is contained within the upper 5-feet bgs vertically. Beach erosion observed along
the northern edge of the SIW Site suggested that some radionuclide contaminated soil may be gradually
transported from the SIW Site into the near-shore environment of the Kill Van Kull. The 2011 SI
recommended that sediment samples offshore of the most contaminated part of the SIW Site be collected
and analyzed for the same radionuclides identified in the soils to determine if significant risk exists. Further
vertical subsurface investigation was recommended as the SIW Site moves through the CERCLA process
in order to verify vertical extent of contamination.
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5. SUPPLEMENTAL SITE INSPECTION FIELD ACTIVITIES

5.1 INTRODUCTION

Field activities associated with the SS1 work occurred in September 2021 at the SIW Site and included
the following items:

e SIW Site preparation

e Surface gamma survey

e Topographic survey

e Hydrographic survey

e Surface soil sample collection

e Subsurface soil sample collection

¢ Downhole gamma logging

e Test pit excavation

e Groundwater sample collection

e Waste characterization sampling

e Collection of Quality Control (QC) samples [field duplicates and matrix spike (MS)/ matrix spike
duplicate (MSD) pairs]

e Sediment sampling
¢ Air quality monitoring

e Investigation derived waste control and equipment scans

Prior to beginning fieldwork, the SIW Site was prepared by setting up an exclusion zone, two
contamination reduction zones, a support zone, and mobile restrooms. The support zone was used for
vehicle and equipment parking, temporary storage of debris, and waste storage. It was also used for initial
QC checks on the equipment systems. The contamination reduction zones were sectioned off from general
access and used for equipment decontamination, and radiological scanning of equipment and personnel. It
was also where personal protective equipment (PPE) used in the exclusion zone was removed and placed
in garbage bags.

5.2 SURFACE CHARACTERIZATION

The majority of the fieldwork at the SIW Site, except for the topographic and hydrographic surveys,
was conducted within the boundaries of the SCA (Figure 2-1). Results from the gamma survey indicated
an area with gamma count rates greater than 10,000 counts per minute (cpm) in the northwest corner, as
shown on Figure 5-1. These results are relatively consistent with previous studies conducted by ORNL
(1980), NYSDEC (1992), and USACE (2017).

5.2.1 Site Preparation

Upon arrival at the SIW Site a large portion of the SCA, excluding the beach and concreted areas, was
covered with overgrown brush and shrubs. Additionally, the SCA was littered with trash and debris such
as tree limbs, used tires, chairs, cans, bottles, and other debris washed up on shoreline. Prior to performing
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any project work related to radiological gamma surveys, drilling, or sample collection, the SIW Site was
cleared of brush and shrubs with the use of trimmers modified with metal blades, hand clippers, and a chain
saw. Brush and tree limbs removed were chipped and stockpiled outside of the sampling areas. Trash and
debris located in direct areas of sampling were moved to not effect sampling results. Trash and debris too
large to move or along shoreline were left in place.

5.2.2 Gamma Scan

Following the clearing of brush and shrubs, the gamma walkover survey was performed consistent
with Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) guidance
(MARSSIM 2000). The survey was performed using a 2-inch by 2-inch thallium-activated sodium iodide
[Nal(TI)] gamma scintillation detector interconnected to a Trimble Global Positioning System (GPS). The
survey was conducted using these controls: walking relatively straight parallel lines in approximately
1-meter spacings over an area, moving at a speed of approximately 0.5-meters per second, and passing the
detector 2 to 4-inches above the ground surface in a serpentine motion. Count rate data from the
ratemeter/scaler and position information from the GPS were collected once per second. Count rate and
position information were downloaded periodically to a computer for evaluation, by plotting the data onto
a project site map and statistical assessment. Color coding of count rate derived from statistical assessment
facilitated identification of those portions of the SIW Site that were radiologically elevated relative to the
SIW Site background count rates (Figure 5-1).

A background count rate of approximately 10,000 cpm was determined by using the gamma walkover
scan data from the north of the known elevated radiological area and was used as the gamma walkover
survey scan investigation level in this SSI. The mean count rate of this area (6,800 cpm) plus the
recommended MARSSIM control limits of three standard deviations (2,400 cpm) was used and rounded up
to the nearest 1,000 cpm, based on professional judgment. This approach provided a significantly reduced
false positive rate which facilitated the selection of limited samples to be collected for radiological analysis.
The color coding facilitated the investigation of areas with elevated count rates. Surface soil, subsurface
soil, and test pit sample locations were subsequently selected, based in part on the results of the gamma
walkover survey. The area of above background gamma levels is slightly shifted laterally to the southwest
and northeast, relative to previous investigations. With this minor difference, the area of radiological
contamination is similar to that identified in previous investigations (Figure 5-2).

5.2.3 Topographic Survey

A civil survey (Appendix L1) was conducted on the entire SIW Site (see full tax parcel included in
Figure 1-1). The civil survey has confirmed past erosion impacts and property owner impacts on the SIW
Site. Prior to 1988, the northwest corner of the SCA had begun to erode, causing a rounded corner of the
elevated shoreline (Figure 2-5). Erosion of the shoreline has also occurred adjacent to the western edge of
the SCA. In the southern portion of the SCA, the tenant has constructed a 6-inch concrete pad for placing
cement mixing equipment. It appears that fill was brought in to level out the area under the concrete pad.
Soil boring logs confirm the fill of 1 to 4-feet. The civil survey provides a baseline for design if future
removal actions are required and a baseline to measure future erosion. The topographic survey provides
details for record lines (right of ways), adopted lines and property lines based on New York City recorded
section, final maps and/or filed maps (as of September 2021).

5.2.4 Hydrographic Survey

The hydrographic survey was completed with an unmanned survey vessel. The vessel was equipped
with Single Frequency Singlebeam echo sounder used for data collection and real time water level
recording. The upland topography and bathymetry were combined into one map (Appendix K). Along the
western edge of the SCA, the bathometric lines indicate gradually increasing slope of elevation to the north,
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with a depth of 19-feet bgs. The steepest elevation change along the shoreline appears to be in the northwest
corner of the SCA. Historical changes in topography and beach erosion over time at the SIW Site is covered
in more detail in Section 7.1.

5.2.5 Geotechnical Analysis

Site soil consists of silty sand with gravel and sandy lean clay fill material overlying coarse riprap.
Soil thickness was approximately 6 to 12-feet within the SCA (increasing in depth towards the south).
Standard penetration tests yielded N60 of between 2 and 20, with an average N60 value of 10. Ten cohesive
soil samples were collected from various soil borings and measured unconfined compressive strength.
Results from those samples ranged from 8.6 to 39.9 pounds per square inch (psi), with an average of 22 psi.
The samples analyzed for compressive strength were collected from direct push sampling using a nominal
2-inch diameter macro-core sampler and included a large proportion of sand. Therefore, the compressive
strength results likely provide an underestimate of the bearing capacity of the site soils. Geotechnical data
is included in Appendix M and the analysis is further discussed in Section 7.3.

Equipment used during the geotechnical/environmental investigation (e.g., GeoProbe 7822DT and
Kubota U35-4 mini excavator) did not cause observable failures to the soil at an estimated ground pressure
of 5 psi. The soil pit excavations extended through the soil to a depth of approximately 6-feet. These
excavations remained open while the excavator equipment was placed adjacent within 4-feet of the pits. No
observable failures presented within the excavation walls (except for slough from incoming groundwater
near the bottom of the test pits).

5.3 SURFACE SOIL SAMPLING

Surface soil characterization samples were collected according to the methods presented in the PWP
(USACE 2021a) and are discussed in the subsections below. Sampling consisted of the following tasks:

e Surface soil samples were obtained from within the top 0.5-feet of soils.

e Biased surface and subsurface soil samples were obtained from locations identified by the gamma
survey and using previous Sl data to delineate contaminants both horizontally and vertically.

o Biased samples were collected from the first 2-feet lift of each test pit, identified by elevated count
rates observed during gamma logging of the soil pile.

¢ In addition to the biased samples, systematic samples from surface and subsurface locations were
distributed throughout the sampling area (Figures 5-2 and 5-3).

e Soil samples were located using GPS referenced to North American Datum, Universal Transverse
Mercator Zone 18N (meters), Geographic Coordinate System North American 1983.

o Samples were collected, labeled, logged, and shipped to Pace Laboratories, Mt. Juliet, Tennessee
for analysis. Soil samples were analyzed for Ra-226 (Pb-214, Bi-214), Th-234, Ac-228, and K-40,
as well as for uranium isotopes.

e Waste characterization samples were analyzed for the complete list of contaminants (e.g., volatile
organics, semi volatile organics, and metals) reported in Table 1 of 40 the Code of Federal
Regulations (CFR) 261.24.

e QC blind duplicate samples were collected at one sample for every ten primary samples collected
or portion thereof and MS/MSD pair samples collected at one pair for every 20 primary samples
collected or portion thereof.
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o Samples were packaged and maintained under strict chain of custody (COC) until delivery to the
laboratory.

5.3.1 Surface Soil Sample Collection

A total of 25 surface soil sampling locations were sampled for radiological analysis for Ra-226
(Pb-214, Bi-214), Th-234, Ac-228, and K-40 by gamma spectroscopy, as well as for U isotopes. In the 2021
PWP, 20 surface soil locations were proposed. However, some of the originally proposed subsurface soil
sampling locations were either not accessible by drill rig based upon site conditions or drilling depth refusal
limited the number of subsurface soil samples. Instead, 5 additional surface soil sampling locations were
added (SS-21 through SS-25). Of the 25 surface soil sampling locations, 15 of the locations (SS-01 to
SS-15) were based on a statistical grid, using guidance from MARSSIM (Figure 5-3). Some of the original
surface soil sampling locations were moved based on assessment of on-site conditions (SS-09, SS-10,
SS-14, and SS-15, respectively). The remaining 10 locations were selected using the biased sampling
approach based on gamma survey results, gaps in data, and discussions among the project team to further
bound contaminants horizontally and vertically (SS-16 to SS-20). The locations of surface samples SS-21
through SS-25 were chosen to better define the area with elevated gamma scan readings. Surface soil
samples were collected from the top 0.5-feet of soil using stainless steel trowels. Results of the laboratory
analyses for the surface soil samples are discussed in Section 6.1.2 and shown in Table 5-1.

For sampling locations on beach areas where a dense layer of cobbles and other stony debris existed,
these materials were first removed from the sample location to expose the underlying soil/sediment. For
surface soil sampling locations, visually identifiable non-soil components such as stones, twigs, and foreign
objects were manually separated in the field and excluded from the laboratory samples to avoid biasing low
results.

Radiological soil samples were not preserved in the field, as there are no preservation requirements
for the radiological analyses. Stainless steel trowels used in sample collection were decontaminated
between samples to avoid cross-contamination. Decontamination water was poured back in the holes from
which the sample originated.

5.4 SUBSURFACE SOIL SAMPLING

Borings for subsurface soil characterization were collected by a direct push method using a Geoprobe®
7822DT series track-mounted drilling rig (owned and operated by AARCO Environmental Services
Corporation, a subcontractor to GEO), by hand auger, or post-hole digger. The drilling rig was also
equipped with hollow stem auger attachment. Of the 34 subsurface soil samples collected, 28 were collected
from 14 unbiased soil boring locations (SB-01 through SB-15, excluding SB-13), as shown in Figure 5-4.
Of the 14 unbiased soil borehole locations, 5 were inaccessible due to on-site conditions and were relocated
after a project group discussion. Sample location SB-10 shifted west approximately 15-feet from original
location due to a brick wall recently placed along the eastern edge of the SCA by the tenant. Sample location
SB-09 shifted west approximately 10-feet to split difference of SB-08 and new location of SB-10. Sample
locations SB-14 and SB-15 shifted west from original location due to recently placed structures by tenant.
The other 6 subsurface samples, also shown in Figure 5-4, were collected from biased sample locations that
were chosen based on gamma survey results, gaps in data, and discussions among the project team.

5.4.1 Subsurface Soil Sample Collection

Subsurface soil samples were collected by using a direct push drilling rig with hollow stem auger
attachment. Drilling activities began by advancing a 2-inch steel macro-core sampler core barrel to a depth
of 12-feet, refusal, or interface with groundwater. Subsurface soil samples were collected with a target
depth up to 12-feet. In the case of inaccessibility with the drilling rig, samples were collected using an auger
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or post-hole digger. Eleven of the 20 soil boring locations were completed using the drill rig (SB-04, SB-05,
SB-06, SB-07, SB-09, SB-10, SB-11, SB-12, SB-14, SB-15, and SB-16). Nine soil boring locations were
completed using a hand auger or post-hole digger (SB-01, SB-02, SB-03, SB-08, SB-17, SB-18, SB-19,
SB-23, and SB-24).

Initial direct push drilling efforts resulted in refusal at approximately 6 to 7-feet. Refusal was attributed
to the various material encountered (e.g., brick structures, rip rap, fill material). Refusal contributed to
broken core barrels and replacing multiple casing shoes. The drill rig was moved a few feet in multiple
directions with similar results. The hollow stem auger attachment was then used on the drill rig with refusal
at the same depth as the direct push method. Both methods resulted in similarly poor percentage recovery.
Groundwater was also encountered at approximately 6-feet bgs. While using the direct push method, the
macro-core sampler was advanced with intermediate soil samples contained inside 4-foot clear acetate
liners that had been inserted into the core barrel prior drilling. The liners were removed from the core barrel
at the sampling locations. The acetate sleeves were sliced open with a core cutter to expose the soils for
classification and radiological screening. The sample cores were then scanned and described. Significant
conditions, including the presence of groundwater, were noted. Boring logs associated with each of the 20
subsurface boring locations are included in Appendix F.

When using the hollow stem auger; once the core barrel was removed from the ground, the barrel was
split open and sample were scanned, logged, and samples were collected from the cores. Excess soil was
returned to the hole from which it was extracted. Any remaining excess soil was spread evenly around the
borehole location. The empty core barrel was scanned and decontaminated (if necessary) with water prior
to moving to next soil boring location. Decontamination water was poured back in the holes from which
the samples were collected. Samples were then shipped to the off-site laboratory to be analyzed for Ra-226
(Pb-214, Bi-214), Th-234, Ac-228, and K-40 by gamma spectroscopy, as well as for U isotopes.

Subsurface soil samples were collected from each soil core at depth intervals based on the results of
the scan of the core at elevated logged points. In the case of poor recoveries, the majority of the core was
collected for sampling. Samples collected from the O to 4-feet intervals of a poorly recovered core were
taken from the bottom of the core, working up, so as not to duplicate the material collected for a surface
soil sample at that same location, when possible. This was also the method used for the collection of samples
from cores with poor recovery in the remaining intervals since slough from the upper interval was contained
in the top portion of the lower interval cores. Results of these analyses are discussed in Section 6.1.2 and
shown in Table 5-2.

As is typical of fill that may contain construction debris, recovery was poor for some boring intervals,
which made precise determination of sample depths difficult. Soil boring locations SB-11, SB-12, SB-14,
and SB-15 were located on a 6-inch concrete pad installed by the tenant (approximately 6 months prior to
2021 fieldwork). After permission from tenant, the drill rig was used to drill through the concrete pad to
collect surface and subsurface samples. The highest percentages of recovery were in the drilling cores
removed from SB-11, SB-12, SB-14, and SB-15. This is most likely due to compaction of material in
preparation for construction of the concrete pad.

In the event that groundwater was encountered, and the borehole appeared to produce water sufficient
for sample collection, a groundwater sample was collected. A more detailed discussion of groundwater
sampling is discussed in Section 5.4.4.

A strong diesel fuel odor was encountered in some soil cores collected from the parking lot area and

the northwestern tip of the beach. Specifically, the odors were strong in samples SB-10 and SB-12
(Figure 5-4). A faint diesel fuel odor was also noted in SB-11.
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5.4.2 Downhole Gamma Logging

Downhole gamma logging was performed in each borehole to 12-feet bgs, point of refusal, or prior to
encountering groundwater. As specified in the PWP (USACE 2021a) to reduce the potential for borehole
collapse, a section of 2-inch diameter polyvinyl chloride (PVC) casing, capped at one end, was inserted
into the borehole to allow for downhole scanning. Downhole gamma scans were not performed on soil
borings less than 2-feet bgs or when groundwater filled the soil boring immediately after the soil boring
was completed (e.g., beach area).

Gamma rate meter counts were logged from each borehole with a Nal(Tl) scintillation detector. The
scintillation detector was suspended from a tripod, which was used to obtain these measurements by
advancing the rate meter at approximately 0.5 inches per second. In addition, static counts were collected
at fixed points within the borehole (approximately 5 readings per foot). Gamma count rates were logged
for each borehole and are further discussed in Section 6.1.2 and shown in Table 5-3. Downhole gamma
scan results were not taken into consideration when determining the location for sample collection for each
core. This was due to poor recovery of the sample cores as well as uncertainty of the actual depths of
elevated downhole gamma scan results on the cores. The comparison between downhole gamma scans and
a scan of the associated soil core is included in Section 6.1.2.

5.4.3 Test Pits

Four test pits were excavated during this SSI, using a Kubota U35-4 mini excavator. The locations are
presented in Figure 5-4. The locations of the test pits were chosen to further delineate the eastern and
southern extent of contaminants in the elevated radiological boundary. Each test pit was excavated to a
maximum depth of 8-feet bgs or refusal and up to 6-feet in length, with a nominal width of 2-feet
(approximately the width of the excavator bucket). Soils were removed from each test pit in 2-feet lifts.
Each lift of excavated soil was spread uniformly and was then scanned and inspected for the presence of
contamination (ore). The first two floors of test pits were also scanned for contamination using the same
methods as the gamma survey walkover, discussed in Section 5.3, except for the use of GPS with the survey
instrument. The floors of the test pits were not scanned below 4-feet, per the Accident Prevention Plan
(USACE 2021c). For the gamma survey of the floor and walls of the test pits, survey count rates were
recorded manually in field logbooks. A photograph log of subsurface conditions was maintained and is
included in Appendix G. Upon completion of the test pit characterization, the excavation spoils were placed
back in the test trench and compacted using the bucket of the excavator.

A total of eight soil samples from the test pits (two from each test pit) were collected in areas of
elevated radioactivity identified during gamma scans of the excavated material and analyzed for Ra-226
(Pb-214, Bi-214), Th-234, Ac-228, and K-40 by gamma spectroscopy, and U isotopes (U-234, U-235,
U-238) by alpha spectrometry. Gamma scan readings of the spoil piles indicated higher readings in the first
levels removed (0 to 2-feet bgs and 2 to 4-feet bgs, respectively). One sample was collected from the first
lift and one sample was collected from the second lift of each of the four test pits. Results of these analyses
are discussed in Section 6 and are also shown in Table 5-4.

Groundwater was encountered at each of the four test pit locations at approximately 5 to 7-feet bgs. A
sump pump was placed at the bottom of Test Pit 2 (TS-02) and Test Pit 3 (TS-03) for dewatering purposes.
The sump pump was used to remove water at the rate of approximately 40-gallons per minute for at least
15 minutes and the water level did not subside. This level appeared to match the elevation of the tide in the
Kill Van Kull waterway. The area of the groundwater in the bottom of the test pit was approximately 6-feet
in length, 2-feet wide, and 6-inches in depth. It was decided to terminate the dewatering and stop the attempt
to excavate the test pit further. At test pit locations including Test Pit 1 (TS-01), TS-02, and TS-03,
groundwater was encountered at approximately 5 to 6-feet and the digging became extremely difficult at
approximately 6-feet bgs. Groundwater was encountered at approximately 6-feet bgs in Test Pit 4 (TS-04),
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and the excavation was terminated at approximately 7-feet bgs. Larger riprap was encountered in TS-01,
TS-02, and TS-03 at approximately 6-feet bgs, but not encountered in TS-04.

5.4.4 Groundwater Sample Collection

Groundwater samples were collected from four borehole locations in accordance with GEO’s
groundwater sampling procedure contained in the PWP (USACE 2021a) (Figure 5-5). Four borehole
locations produced enough groundwater to sample with bailers.

Once borings were advanced to their final depth (maximum 12-feet bgs), 2-inch outside diameter P\VVC
casings with an open bottom end were temporarily installed to prevent borehole collapse and to facilitate
sampling. A dedicated bailer was used to collect groundwater in SB-06, SB-07, SB-09, and SB-10.
Groundwater quality parameters (pH, dissolved oxygen, conductivity, turbidity, and temperature) were
collected and are provided in Table 5-5. The samples were analyzed by the off-site laboratory for gross
alpha, gross beta, Ra-226, and Ra-228 using drinking water standards. Alpha spectroscopy analysis was
used to determine the isotopic concentrations of the three uranium isotopes. Results of these analyses are
presented in Table 5-6.

5.4.5 Waste Characterization

Two composite soil samples for waste characterization were collected from the test pit spoils and
analyzed for volatile organic compounds (VOCs), semi volatile organic compounds (SVOCSs), and metals
(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) using toxicity characteristic
leaching procedure. One composite sample was collected from the first lift (O to 2-feet bgs) of TS-01 and
TS-02 and the second composite sample was collected from the first lift (0 to 2-feet bgs) of TS-03 and
TS-04. These locations are detailed in Figure 5-6.

Specific analytes include the chemicals listed in Table 1 of 40 CFR 261.24. Soil samples were also
evaluated to determine ignitability (40 CFR 261.21), corrosivity (40 CFR 261.22), reactivity (40 CFR
261.23), and toxicity (40 CFR 261.24). Results of these analyses are discussed in Section 6.1.3. and are
included in Tables 5-7 through 5-9, respectively.

Additional waste generated included scanned PPE, used acetate sleeves, and used PVC pipes. Soils
and liguids removed from the ground were returned to the location where they were excavated, and thus
did not generate waste. Protective clothing, acetate sleeves, and waste PVC pipes used during sample
collection were contained in garbage bags, scanned to ensure they were not contaminated, and then disposed
of in trash receptacles.

Since the contamination known at the SIW Site is suspected of being uranium ore, the chemicals found
in that ore may also be present on-site. The uranium ore purchased by the MED had the following average
non-radiological composition (percentages are rounded) (MED 1942).

20.4% SiO» 6.3% PbO

0.7% FeO 0.2% CuO

2.1% Al,O3 0.2% P,0s

1.7% CaO 0.1% Co+Ni

2.9% MgO 1.1% NaOs [printed as “N020s (?)” in MED 1942]*

%: percent *Note: The reference is likely a typographical error, further emphasized by the ““(?)”” contained
in the original document. %: percent

Lead is the only potential metal found in the ore that is regulated by the Resource Conservation and
Recovery Act (RCRA). It should be noted that although some ore dissolution may occur due to local
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environmental factors, it is expected that metals in waste samples (especially lead) may be co-located with
the radioactive contamination. From the analysis further discussed in Section 6.1.2, it was observed that
highest concentrations of lead were found in the area of elevated radiological activity, as determined by the
gamma walkover survey. Chemicals other than lead, if found on-site, are not related to the uranium ore,
and therefore, are not considered FUSRAP waste.

5.5 SEDIMENT SAMPLING

To determine the contaminants (if any) in near-shore sediment, samples were collected from
near-shore areas at mean low tide. A tidal chart for the 2021 SSI fieldwork is included in Table 5-10. Since
there is evidence that fishermen use the shore area at the SIW Site, it was recommended that sediment
samples offshore of the most contaminated part of the SIW Site be collected and analyzed to evaluate
potential risks from exposure to this sediment.

5.5.1 Sediment Sample Collection

Sediment samples were collected from 10 locations at the shoreline along the northern and western
boundary of the SCA (Figure 5-7). Samples were collected from 0 to 0.5-feet bgs and were collected with
a stainless-steel trowel. The stainless-steel trowels were decontaminated between sediment sampling
locations. After the sediment samples were collected, the excess sediment was returned to the hole from
which it was extracted. Excess sediment was spread evenly around the sample location.

Sediment samples were analyzed for Ra-226 (Pb-214, Bi-214), Th-234, Ac-228, and K-40 by gamma
spectroscopy, and U isotopes (U-234, U-235, U-238) by alpha spectrometry. Results of these analyses are
discussed in Section 6.1.2. and are included in Table 5-11.

5.6 QUALITY CONTROL SAMPLING

Blind field duplicate samples were collected for surface soil, subsurface soil, sediment, and
groundwater matrices. The duplicates were collected simultaneously or in immediate succession with the
primary samples collected at that location. The duplicates were recovered from the same sample and in the
same manner as the original to ensure homogenization of the sample. Duplicates were then split between
the appropriate containers, and treated in the same manner during storage, transportation, and analysis. QC
blind duplicate samples were collected at one sample for every 10 primary samples collected or portion
thereof. MS/MSD pair samples collected at one pair for every 20 primary samples collected or portion
thereof. Duplicate samples were numbered, logged, and transferred under GEO COC procedures to the
off-site laboratory for analyses. Comparability of the QC samples with the original primary samples is
discussed in detail in the Quality Control Summary Report (Appendix B).

5.7 AIR QUALITY MONITORING

Air monitoring was performed during field activities that had the potential to generate respirable,
contaminated, airborne particulates. These activities included brush clearing, direct push drilling, surface
and sediment sample collection, and test pit excavation. Air monitoring surveys were performed which
measured gross alpha activity at or near the SCA to evaluate potential off-site emissions. The predominant
wind direction was checked each morning and afternoon to ensure that the monitoring stations were placed
at downwind and upwind locations. Air samples were collected downwind and upwind of the site
boundaries during work activities to monitor potential offsite exposure during SSI work activities.
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5.8 INVESTIGATION DERIVED WASTE AND EQUIPMENT SCANS

Minimal investigation derived waste (IDW) was generated during this investigation and mainly
comprised of spent PPE including Tyvek suits, boot covers, and nitrile gloves. Soil or liquid IDW was not
generated, since excavated test pit soil, as well as discarded soil boring cores, and surface and sediment
sample spoils were placed back into their place of origin as backfill. Spent PPE was bagged and a release
survey was conducted on each bag prior to release. The release survey for the bagged PPE was conducted
in a similar manner as the release survey for equipment used on-site by collecting readings from the sides,
top and bottom of the bags. The bags were properly disposed in waste receptacles.

PPE and equipment were scanned following work within the designated radiation zones to ensure no
contamination was carried outside of the zone. Equipment used within the radiation zones underwent
release surveys with a Nal(TIl) gamma scintillation detector, Ludlum Model 2929 Alpha/Beta Scaler, and a
Ludlum Model 2360 Ratemeter. The results of the surveys, included in Appendix I, confirmed no
contamination was present on the equipment.
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6. SITE CONTAMINATION, EXPOSURE PATHWAYS, AND TARGETS

The objective of this section is to assess the impact of residual radioactivity in the SCA at the SIW
Site.

6.1 SOIL EXPOSURE PATHWAY
6.1.1 Targets

As noted above, the area of the SIW Site known to contain radiological contamination above applicable
screening levels, the SCA, is overgrown with thick vegetation and the southern portion of the SCA is being
used by the property tenant as part of a concrete batch plant. Because the SIW Site is being used as an active
concrete batch plant, access to the contaminated area is limited, the most plausible exposure targets include
outside SIW Site workers and SIW Site intruders. Furthermore, there is no complete barrier to prevent local
fisherman and intruders from entering the contaminated area by water from the Kill Van Kull waterway.
The most likely soil exposure routes include external gamma radiation, inhalation of respirable,
contaminated, airborne particulates, and inadvertent ingestion of contaminated soil.

Bank erosion adjacent to the contaminated region of the SIW Site due to tidal activity, wave action
associated with passing ocean-going vessels, storm surges such as Hurricane Irene, Hurricane Sandy
(August 2011 and October 2012, respectively), and periodic heavy rainfall events has the potential for
transporting contaminated soil into the near-shore area of the Kill Van Kull. Potential uptake of
contaminated sediment by bottom-feeding fish and/or shellfish may occur and represent another exposure
pathway. The area of impacted sediment appears to be limited, and unlikely to have a significant impact on
fish and shellfish populations.

6.1.2 Radiological Contamination Results

For this SSI, sediment, surface, and subsurface soil samples were collected and analyzed as described
in Section 5.

Soil and sediment samples were analyzed by gamma spectroscopy for Ra-226 (Pb-214, Bi-214),
Ac-228, K-40, Th-234, and by alpha spectrometry for the uranium isotopes (U-234, U-235, and U-238).
Radionuclide activity data for soil samples collected at the SIW Site are presented in Tables 5-1 through
5-11 (excluding Table 5-5 Water Quality Parameters and Table 5-10 Tidal Chart).

6.1.2.1 Gamma Survey

The gamma walkover survey was performed as described in Section 5.2.2 and covered the majority of
the SCA. There were rocky areas near the shoreline that were very slippery with difficult terrain, which
limited surveyor access. The gamma walkover survey provided the gamma count rates in cpm and
corresponding location data. The data collected was evaluated including color coding to reflect specific
ranges of count rates (Figure 5-1).

In Figure 5-1, the blue data points represent background levels of gamma radiation (< 10,000 cpm, see
Section 5.2.2). The area with elevated count rates (green to red data points) are generally consistent with
the results from the previous gamma walkover survey collected during the 2011 SI fieldwork
(USACE 2017). The elevated radiological boundary was developed based on the gamma walkover survey
count rates and is included on Figure 5-1. Two areas of note in which higher count rates were identified in
the 2021 SSI compared to the 2011 S are the following areas:
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* Asmall, localized area in the northern portion of the elevated radiological boundary as shown on
Figure 5-1 with counts rates up to 44,000 cpm

* An area ranging from 12,000 to 16,000 cpm on the very southern portion of the SCA along the
shoreline

A total of 10 biased samples was collected and adjustments were made to some systematic sample
locations to either investigate or further bound the elevated areas identified during the gamma walkover
survey. The biased locations include the following soil borings:

» Locations SB-16, SB-17, SB-19, and SS-25 were collected to investigate and bound areas
identified in the northern portion of the SCA.

* Locations SB-18 and SB-24 were added to bound the SCA to the west.
» Locations SS-21 and SS-22 were added to bound the SCA to the east.
» Location SB-23 was included to bound the SCA to the south.

e Location SS-20 was added to investigate the elevated counts in the southern portion of the SCA
along the shoreline.

Systematic location SB-10 was moved a small distance to investigate the elevated count rates in the
southeastern portion of the SCA. Figures 5-2, 5-3, and 5-6 show the location of SCA, the surface, subsurface
and sediment sampling locations, respectively.

6.1.2.2 Soil Screening Levels

To evaluate the presence of elevated concentrations of specific radionuclides in sediment and soils,
project screening levels were set to either the higher of a background threshold value derived from
background data from previous inspections (USEPA 2009a and USACE 2017) or receptor-specific
(Residential) risk-based screening levels for soil using USEPA’s online calculator Preliminary Remediation
Goals for Radionuclides (PRG) set to a target risk of 10° (USEPA 2021). Table 6-1 provides the
background data threshold values, the calculated risk-based screening levels, and project screening levels
for the appropriate radionuclides. This screening approach evaluated risks under residential land use as a
conservative approach given that the SIW Site is zoned as commercial/industrial.

6.1.2.3 Soils in the Surface Characterization Area

The project screening levels in Table 6-1 were used as threshold values to identify those soil samples
at the SIW Site where the radionuclide concentrations are elevated. The results are illustrated in multiple
figures, where radionuclides in the surface, subsurface soil, and sediment samples that exceed the screening
levels are presented in a sequence representing sample depths of 0 to 0.5-feet bgs, 0.5 to 4.0-feet bgs, and
greater than 4-feet bgs (Figures 6-1 through 6-10). When cover material was present, the depths for this
evaluation were determined excluding the cover material.

Two soil samples were collected from each test pit based on the gamma scans. Sample results from
the 0 to 2-feet and 2 to 4-feet interval of the test pits are included in the 0.5 to 4.0-feet interval for this
evaluation.

Figures 6-1 through 6-9 present the results for Ra-226, U-234, U-235, and U-238, respectively. Th-234
is in secular equilibrium with U-238. Since the U-238 screening level is more conservative, the U-238
results were used to evaluate the soil results. Figures were included for the depth intervals in which a
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screening level was exceeded for radionuclides of interest. In these Figures, white colored dots indicate a
sample that did not exceed the screening level, yellow ones indicate a sample that exceeded the screening
level by less than 5 times, and red dots indicate a result that was greater than 5 times the screening level. If
two samples were collected at the same location within the designated interval, the higher result was used
in the figures. For subsurface soils greater than 4-feet in depth, only Ra-226 exceeded screening level, and
no other radionuclides of interest exceeded the screening level at this depth. The majority of elevated
gamma counts identified during the downhole boring gamma surveys were within the top 2.5-feet of soil.
The test pit gamma count rates and concentrations of radionuclides of interest generally decreased with
increasing depth in test pits. One test pit sample collected below 4-feet (i.e., from TS-04 within the 4 to
6-feet depth interval) exceeded the Ra-226 screening level with a value of 2.74 picocuries per gram (pCi/g).

There were exceedances of Ra-226 above the screening level within the SCA at all the depth intervals
(Figures 6-1 to 6-3). The eight test pit samples exceeded the Ra-226 screening level. The samples at
locations outside the elevated radiological boundary to the south, below the concrete (SB-11, SB-12, SB-14,
and SB-15) that had Ra-226 concentrations above the screening level, also showed elevated count rates
during the downhole borehole logging ranging in depth from approximately 1.5 to 5-feet below the concrete
and gravel cover material. The deepest elevated downhole gamma counts occurred at SB-14 which had a
Ra-226 concentration of 2.44 pCi/g at the 4.5-6.5-feet depth interval. Based on the decreasing downhole
count rates beyond 5-feet in the southern part of the SCA, it is not likely there would be Ra-226 exceedances
at deeper depths.

Screening level exceedances for uranium isotopes occurred at boring location SB-17 for the surface
and the 1 to 2-feet depth intervals (Figures 6-6 and 6-7, respectfully). TS-02 and TS-04 also had uranium
data above the screening levels. The deepest interval (3 to 4-feet depth) with the three uranium isotopes
exceeding the associated screening levels was in TS-02. There were also 6 additional locations within the
top 2-feet of soil in which U-235 exceeded the screening level (Figure 6-6 and Figure 6-7). Two of the 6
locations were from outside the elevated radiological boundary determined by the gamma walkover survey.
The highest Ra-226, U-234, U-235, and U-238 values were 347, 73.6, 3.8, and 73.3 pCi/g, respectively and
were within TS-02 in the 0 to 2-feet interval (Figures 6-1 through 6-9).

6.1.2.4  Comparison of Results from the Current and Previous Inspections

Section 4 presented a review of the previous inspections conducted at SIW Site by USDOE (ORNL
1980), NYSDEC (1992), Region 2 of USEPA [in cooperation with NYSDEC and the New York City
Department of Health (USEPA 2008)], and USACE (2017). During the first two investigations, soil samples
ranged in depth from the surface to a maximum depth of 18-inches bgs. During the 2011 SI fieldwork
activities, surface samples were collected from the 0 to 2-feet bgs interval and subsurface samples were
collected to a maximum depth of 10-feet bgs (USACE 2017). The samples collected from the SIW Site
were analyzed for a suite of radionuclides including Ra-226, U-235, and U-238. In the 2011 SI field
investigation, soil samples were also analyzed for U-234. These radionuclides are the focus of this
comparison. During the first two site investigations most of the samples were collected from the region of
the SIW Site where gamma walkover survey results indicated elevated count rates (Figures 4-2 and 4-3).
During the 2011 SI fieldwork activities, samples were collected both within and outside the designated
SCA for 2021 SSI. The relevant data from previous investigations are presented in Appendix K. Surface
soil, subsurface soil, sediment, and groundwater data for the 2021 SSI are shown in Tables 5-1 through
5-11 (excluding Table 5-5 Water Quality Parameters and Table 5-10 Tidal Chart).

The previous investigations at the SIW Site have consistently identified radioactivity in the upper
2-feet of soil that exceeds the 2021 screening levels. The concentrations in the surface soils for Ra-226, U-
235, and U-238 are generally somewhat lower in the 2011 Sl and the 2021 SSI than the two previous site
investigations. Three samples (from Locations 072219, 072220, and 072221) from the NYSDEC (1992)
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data had unusually high concentrations for the Ra-226, U-235, and U-238. However, it was noted that these
samples had poor analysis precision due to the material consisting of organic wood material rather than soil
resulting in insufficient sample quantities. Therefore, the reliability of these specific results is uncertain.
With the exception of those three samples, the higher results from the NYSDEC (1992) data are of a similar
magnitude to the results from TS-02 in the 0 to 2-foot layer (TS-02-002) which are 347, 73.8, 3.8, and 73.3
pCi/g for Ra-226, U-234, U-235, and U-238, respectively (Table 5-4).

The elevated results in the surface soil above the screening levels has mostly been within the elevated
radiological boundary (Figure 5-1) identified during the 2011 SI and the 2021 SSI with the following
exceptions:

* The 2011 SI identified three sample locations to the south and one to the east of the elevated
radiological boundary with Ra-226 exceeding the 2021 SSI screening level. The 2021 SSI
identified one sample location to the northwest of the elevated radiological boundary (SB-01)
slightly over the Ra-226 screening level.

e One uranium sample result exceeded the screening level outside the elevated radiological
boundary during the 2021 SSI was U-235, which was at SB-01. During the 2011 SlI, there were
no uranium samples results from outside the elevated radiological boundary that exceeded the
current screening level.

The elevated uranium concentrations in subsurface soils above the screening levels were located within
the identified elevated rad boundaries in both the 2011 SI and 2021 SSI. In the current SSI there were five
locations to the south of the elevated radiological boundary with Ra-226 values slightly above the screening
level compared to samples in the 2011 Sl:

* Inthe 2011 SI, subsurface samples were collected and analyzed from the 0 to 5-foot layer and the
5 to 8-foot layer and results for Ra-226 in the area south of the elevated radiological areas ranged
from approximately 1 to 1.8 pCi/g (USACE 2017).

e The 2021 SSI results exceeded the screening level for Ra-226 to the south of the elevated
radiological boundary ranged from approximately 2.3 to 3.8 pCi/g indicating a slight increase in
Ra-226 subsurface concentrations to the southern portion of the investigation area.

6.1.3 Non-Radiological Contamination Results

In addition to the sampling program that focuses on defining the distribution of radiological
contamination at the SIW Site, two composite waste characterization samples were collected from the four
test pits (Figure 5-4) and were analyzed for RCRA metals, SVOCs, and VOCs. The samples, WC-01
(composite samples from TS-01 and TS-02) and WC-02 (composite samples from TS-03 and TS-04) are
in the elevated radiological boundary. An additional sample, SB-16-0000, was selected based on an elevated
reading (>65,000 cpm). SB-16-0000 was inspected and scanned after the gamma scan walkover survey.
This sample was collected near the shoreline and was found amongst many similar type rocks, which can
be generally described as a black slag. In general, other than lead, which could be attributed to near-by
facilities that would suggest higher than normal concentration of lead (e.g., leaded gasoline, leaded paint,
etc.), there is no reason to expect association between non-radiological contamination at the SIW Site and
the uranium ore that was stored there during the early 1940s (USEPA 2009c). The presence of these
constituents is consistent with fuel spills that may have occurred at the industrial site, or a nearby lead
manufacturing facility which was fully operational from 1839 to 1943.

The purpose of the non-radiological analyses is to provide preliminary information that might be
needed to determine the final disposition of soil if remedial actions will be performed in the future. Most
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of these chemicals (e.g., organic constituents), if detected, could not have been from use of the SIW Site
for uranium ore storage but may be present due to decades of industrial use of the area.

The waste characterization data obtained from surface and subsurface soils at the three locations are
presented in Tables 5-9 through 5-11. The majority of results for organic constituents (SVOCs and VOCs)
were non-detects and either U or UJ qualified. Among the VOCs (Table 5-9), benzene, toluene,
ethylbenzene, and total xylenes were commonly detected at one or more of the three sampling locations,
but at low concentrations, as J qualified analytes. The presence of these constituents is consistent with fuel
spills that may have occurred at the industrial site, although a definitive explanation for the presence of
such contamination at the SIW Site is unknown and beyond the scope of this effort. Some other VOC
analytes detected in some soil samples (e.g., acetone, methylene chloride, toluene, and 2-butanone) are not
characteristic of SIW Site contamination. Most of the remaining VOC analytes were not detected in the
samples (UJ qualified).

For the SVOCs, most analytes were not detected in samples from the three locations (Table 5-8).
However, the polycyclic aromatic hydrocarbons (PAHS) that were included in the soil sample analyses are
the most common contaminants that were detected. Detection levels were moderately less than those in the
2011 SI (USACE 2017). The PAHSs are common compounds found in coal and petroleum-based fuels and
are frequently deposited from asphalt pavement from the atmosphere as products of combustion. Their
presence is not unexpected in soils in a heavily industrialized area, in a highly populated region where diesel
and gasoline fuels are burned by vehicles, and with coal-fired electrical power plants surrounding the New
York City region. The presence of the concrete slab on the SIW Site, which is approximately 6-inches thick,
may have contributed to their presence. Also, asphalt debris was observed in several of the soil cores located
near the asphalt area of the SIW Site. As discussed in Section 5.4.1, fuel odor was observed in several
subsurface borings. Several SVOC analytes were detected in soil samples and are considered to be common
laboratory contaminants rather than characteristic of SIW Site contamination.

Although there may be many potential sources of metal contamination at the SIW Site, including
industrial and other regional activities, the possibility that the uranium ore may have associated
non-radiogenic metal constituents cannot be ignored. The uranium ore in the Belgian Congo was
hydrothermal in origin and is known to have a variety of associated metals that were deposited along with
the uranium-bearing minerals. An assay of the non-radiogenic constituents in the original ore stored at the
property in the early 1940s is provided in Section 5.4.5. It shows that a significant concentration of lead
[6.27 percent (%) lead(ll) oxide (PbO) — approximately 58,200 milligrams per kilogram (mg/kg) of lead
(Pb)] and lesser amounts of a variety of other metals (e.g., copper, cobalt, and nickel) were present.

A majority of the metal compounds analyzed (Table 5-7) included in the 2021 SSI, arsenic, barium,
cadmium, chromium, lead, selenium, silver, and mercury were detected in soil samples from at least two of
the three locations, except for silver. Concentration results for WC-01 were deemed valid detections at the
sample location. The sample from WC-02 yielded J qualified concentrations for the analytes arsenic,
barium, lead, and mercury. Most of the observed metal concentrations were low, but lead and arsenic were
detected. The high estimated concentrations of lead (as high as nearly 1000 mg/kg) may possibly be related
to the ore stored at the property, but also may be attributed to the extensive former use of leaded gasoline
in the surrounding region (substantial marine traffic observed during 2021 fieldwork) and deposition at the
SIW Site from the atmosphere.

6.2 GROUNDWATER EXPOSURE PATHWAY

Conclusions from the 2011 Sl stated that groundwater sampled from the SIW Site were not a concern
to human health and the environment. During the 2021 SSI, groundwater samples were collected from four
locations (Figure 5-5). The 2021 SSI considers the possibility that infiltration of precipitation at the SIW
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Site may result in leaching of radionuclides from contaminated soils and transport to surface water where
mixing occurs.

6.2.1 Targets

As a manmade structure, materials at the SIW Site consist of a combination of native glacial till and
artificial fill. This artificial fill was encountered to a depth of at least 3-feet bgs in most boreholes
(Appendix F). Although either type of material could be coarse enough to make an aquifer, the total
thickness is expected to be on the order of 10 to 20-feet. The SIW Site extends into the Kill Van Kull which
indicates that groundwater extracted from the construction materials would likely be highly influenced if
not representative of adjacent surface water. Groundwater flow is expected to be to the north and influenced
by the tides (approximately 4 to 5.5-feet daily fluctuation).

Groundwater underlying Staten Island is recharged primarily by precipitation with an annual average
total of 46.3-inches. The groundwater originates in the central portions of the island and radiates outward.
This groundwater flow in the vicinity of the SIW Site is expected to be to the north. Island fresh water is
surrounded on all sides by saltwater interfaces (Soren 1988). As mentioned in Section 3.2, the SIW Site is
underlain by diabase, which has low permeability and is not considered a viable source of groundwater.
Staten Island groundwater has not been used for drinking water since 1970 (Soren 1988). Instead, New
York City receives drinking water from upstate resources via aqueducts and piping.

There is no expectation that shallow groundwater at the SIW Site will result in exposure to outside
workers or intruders. Furthermore, groundwater discharging to the near-shore environment of the Kill Van
Kull on the north and west sides of the SIW Site will undergo rapid dilution by mixing with the surface
water. Once groundwater underlying the SIW Site discharges into the Kill Van Kull, it transitions from a
groundwater to a surface water exposure pathway with associated targets. The surface water component of
potential exposure is discussed in Section 6.3.

6.2.2 Results

The analytical results for the four groundwater samples are presented in Table 5-6. The screening
levels for the radionuclides are included in Table 6-2. These screening levels are appropriate for drinking
water rather than for shallow groundwater at the SIW Site. Although there is no intention of, or likelihood
for, human consumption or exposure in the future. Drinking water screening levels were selected as
conservative values. The groundwater eventually is discharged into the Kill Van Kull. With the exception
of Ra-228 in GW-10-1220, the isotope-specific activity data in Table 5-6 are below the appropriate
screening levels. The Ra-228 result of 5.83 picocuries per liter (pCi/L) from GW-10-1220 was slightly
higher than the screening level of 5 pCi/L.

The water quality parameters collected during groundwater sampling are presented in Table 5-5. In
order to perform analyses for gross alpha and gross beta on the SIW Site groundwater samples, a very small
volume of water could be used for evaporation in preparation for alpha and beta counting. The effect of this
factor results in very high values of sample specific detection limits [reported as Minimal Detectable
Concentrations (MDCs) in Table 5-6], approximately 50 times higher than typical. Gross alpha was not
detected at this high MDC in GW-06-1205 but likely would have been detected at typical MDCs. Due to
the high MDCs reported for the gross alpha samples, more credibility should be placed on the isotopic
results than the gross alpha values.

The gross beta results for the samples exceed the respective uncertainties and MDCs with magnitudes
between approximately 100 and 800 pCi/L. This range of concentrations is greater than the 50 pCi/L
threshold level for gross beta results that USEPA uses as a trigger for analyzing samples for specific beta
emitters. However, the 50 pCi/L threshold applies to drinking water. The sampled groundwater has no
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foreseeable use as drinking water and is likely significantly mixed with saline water from the Kill VVan Kull.
Also, due to the amount of solids present in the dried samples, it is reasonable to conclude that a significant
portion of gross beta activity is the result of K-40 (a naturally occurring radionuclide). While the specific
activity affected by K-40 cannot be quantified, it is potentially significant in regard to beta counts. It is
reasonable to assume that both the gross alpha and beta results presented in Table 5-6 do not warrant
concern for potential risk to human health and the environment.

6.3 SURFACE WATER EXPOSURE PATHWAY

Surface water does not exist on the SIW Site; however, it is bordered along its northern and western
boundaries by the Kill Van Kull waterway. It is noted in USACE (2021b) that significant erosion occurs
along the northwest portion of the SIW Site. This is evident in aerial photographs and was confirmed during
the 2021 SSI fieldwork. Photographs from previous investigations show the known area of contamination
to extend to the areas impacted by erosion and/or tidal influences. Wind, river inflow, and tidal influences
commonly cause the water current and sediment flows in the Kill Van Kull to switch directions
(Chant 2001).

6.3.1 Targets

The Kill Van Kull is an interstate water body and is classified by the NYSDEC as Class SD
(NYCDEP 2021). The usage of Class SD saline surface waters is fishing, so SD waters should be suitable
for fish survival. It is also classified by the state of New Jersey as impaired (contamination exceeds New
Jersey water quality standards for dioxin, pesticides, PAH, and polychlorinated biphenyls) and SE3
[Surface Water Quality Standards — New Jersey Administrative Code 7:9B (New Jersey 2016)]. The
designated uses of SE3 saline waters of estuaries are: secondary contact recreation, maintenance and
migration of fish populations, migration of diadromous fish, maintenance of wildlife, and other reasonable
uses. Previous reports of the Kill VVan Kull area indicate petroleum spills and other chemical contamination
(New Jersey Department of Environmental Protection 2006). The Kill VVan Kull is not a source of public
drinking water.

6.3.2 Results

In Section 6.2.2, the analytical results of four groundwater samples obtained during the 2021 SSI are
described. Available compositional evidence indicates that groundwater at these locations has been
impacted by leaching and transport of radionuclides associated with soil contamination at the SIW Site.
This observation also supports the conclusion that possible discharge of potentially radionuclide
contaminated groundwater to the Kill Van Kull waterway may occur.

Based on the data presented in Section 6.1.2, there is evidence of radiological contamination in surface
soils that poses a potential threat of release (via erosion and/or transport) into the surface water. However,
it cannot be determined at this time, based on available evidence, if the slightly elevated concentrations of
several radionuclides in surface soils on the beach exposed at low tide are indicative of a broader release
issue.

6.4 DATA ASSESSMENT

The analytical data collected during the SSI (located in Appendix D) were evaluated for quality,
accuracy, precision, comparability, sensitivity, representativeness, and completeness. Field QC samples
analyzed include field duplicates and MS/MSD sample pairs. Laboratory QC samples include laboratory
control samples, laboratory control sample duplicates, and method blanks. Results of the field and
laboratory QC sample analysis are provided in the project QCSR (Appendix B).
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A summary of the QC results for the soil and groundwater samples that were collected as part of the
2021 SSi fieldwork activities can be found in the project QCSR (Appendix B). The results of the laboratory
and field QC sample analyses presented in the QCSR indicate that, overall, the laboratory conducted the
field analyses with acceptable accuracy, precision, comparability, sensitivity, representativeness, and
completeness for the radionuclides and chemicals of interest.

Validation of the analytical data was performed by subject matter experts and the data validation report
can be found in Appendix B. The gamma U-238 result based on the Th-234 gamma result for three samples
(SS-DUP-17, TS-02-0002, and TS-02-0304) were rejected due to incomparable alpha and beta U-238
results, however, the U-238 results using alpha spectroscopy were accepted as usable data and were used
for evaluation against soil screening levels. There were no other major issues identified by the validation.
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7. SUPPLEMENTAL INFORMATION

7.1 EROSION EVALUATION

As part of the 2021 SSI, an evaluation of shoreline erosion of the SIW Site (specifically the SCA) was
completed and shows a significant rate of erosion along the Kill Van Kull waterway. The shoreline
discussed in this SSI Report is elevated and heavily vegetated (Figure 7-1). As indicated in previous
inspections, the shoreline is eroding to the southeast and undercutting a majority of the elevated area along
the northern edge of the SCA during tidal change (Figure 7-2). A sample from SB-17, located in the
undercut section of the shoreline, yielded one of the higher elevated readings for U-235 surface soil
exceedances (Figure 6-6).

The retreating shoreline could lead to the contaminants from the SCA to be displaced into the Kill VVan
Kull waterway. A comparison of a civil survey performed in 1999 (Appendix L2) to the civil and
hydrographic survey conducted in 2021 (Appendix L1), confirmed the shoreline erosion. This erosion may
be from continuous wave action exacerbated by storm surges during the two hurricanes discussed in
Section 3.1. Using historical shoreline data, the shoreline is retreating further south and east within the
elevated radiological boundary (Figure 7-3). Historical evidence combined with the current rate of erosion
indicate that the elevated shoreline will likely erode a majority of the vegetated area of the SCA.

As previously referenced, the SIW Site was a manmade pier built circa 1830 (USACE 2017) and is
shown in an 1844 National Oceanic and Atmospheric Administration (NOAA) navigational chart as a
singular, rectangle pier (Figure 7-4). The physical shape of the SIW Site has changed over time and appears
to be correlated with the building structures added to, and removed, from the property. The width of the
pier seemed to increase by 1887, likely due to fill brought in to form a structural foundational for site
buildings. The first evidence of buildings at the SIW Site are shown in an 1887 NOAA navigational chart
(Figure 7-5). The width of the pier seemed to increase as buildings are erected on the SIW Site and the
adjacent property to the east. These buildings are further detailed in the 1898 Sanborn Fire Insurance Map
(Figure 7-6). By 1900, the SIW Site had a rigid, well-defined shape strengthened by the timber sheet pile
bulkheads.

By 1917, a small shed was added to the western area of the SIW Site on fill material and a thin,
elongated pier was built to the east of the SIW Site (Figure 7-7). For this SSI, it was not determined if the
shed was built on artificial fill or natural fill brought in by longshore drift. In an aerial photograph taken in
1924, it appears as if the area between the SIW Site and the pier to the east of the SIW Site was filled in.
The small shed to the west of the SIW Site is no longer there, and silos/tanks are shown (Figure 7-8). In a
1938 Sanborn Fire Insurance Map (Figure 7-9), a storage building is shown on the western section of the
SIW Site fill area where the shed was observed in Figure 7-7.

An aerial photograph from 1944, clearly showed the silos/tanks, storage building on the western side
of the SIW Site, and the well-defined shape of the SIW Site which protrudes into the Kill Van Kull
waterway (Figure 7-10). Prior to 1951, two of the silos/tanks were removed; however, industrial activity
conducted at the SIW Site appears to continue as in previous years (Figure 7-11). The aerial photographs
published from 1940 (Figure 2-3), 1944 (Figure 7-10), and 1951 (Figure 7-11), illustrate that barges and
other types of vessels were docking immediately adjacent to the shore on the northern and western sides of
the peninsula. By 1970, all but two of the buildings have been removed and there appeared to be substantial
fill to the east of the SIW Site (Figure 7-12). The timbers used to strengthen the SIW Site still appear intact
in 1970 (Figure 7-12).
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Prior to 1980, all of the buildings on the SIW Site were removed (Figure 7-13). Comparing Figure
7-13 to Figure 2-5, there is a noticeable change in the defining shape of the SIW Site’s northwest and
southwest corners, most likely due to deterioration of some of the timber crib bulkheads, leading to erosion.
Later photographs (first clearly observed in Figure 2-5, from 1988) indicate that the northern shoreline of
the constructed peninsula, extending into the Kill Van Kull waterway, is no longer as sharply defined as
earlier photographs.

From 2001 to 2010, and from 2010 to 2018, there was a significant impact due to erosion on the SIW
Site, particularly along the northern and northwestern shoreline (Figures 7-13 and 7-14, respectfully).
Reference markers and line segments were used to demonstrate the erosional effect on the Kill Van Kull
and SIW Site shoreline for Figures 7-13 and 7-14. With respect to the northern edge of the SIW Site
(Figure 7-14), from 2001 to 2018, there was approximately 150% increase in beach area between the
reference markers and the northwest shoreline and a 200% increase in the northeastern edge of the shoreline.
Between 2001 and 2010 in the northwestern section of the SIW Site , there was approximately 50% increase
in beach area between the reference markers and the shoreline (Figure 7-15). Between 2010 to 2018, there
was approximately 100% increase in beach area between the reference markers and the shoreline
(Figure 7-15).

While there appears to be significant increase in shoreline erosion due to major storms in the SIW Site
area (i.e., Hurricane Irene and Hurricane Sandy), it is also clear that since 1980 and the removal of building
structures, there has been significant erosional impact at the SIW Site. During the 2011 Sl and the 2021 SSI
fieldwork, foundation pillars (brick and concrete) for buildings that had been on the SIW Site, were partially
uncovered along the northwestern section of the SIW Site. The semi-exposed structures along the undercut
shoreline (Figure 7-2), likely are slowing the effects of shoreline erosion. Soil boring cores, test pit
excavation, drilling refusal, and drilling equipment damage at approximately 3 to 4-feet along the SIW
Site’s northwestern shoreline, indicate the presence of multiple foundation pillars. While the pillars may be
slowing the effects of erosion, the evidence shown indicate that erosion will continue along the shoreline.
Boring logs and geotechnical sampled data from the 2021 SSI fieldwork confirm previous lithological
descriptions of a mostly clayey sand, which has the potential for increased rates of erosion.

Historical evidence indicates erosion has contributed to the depletion of the vegetated area of the SCA
beginning in the early 1980s. The shoreline in Figure 5-1 shows that during high tides, a portion of the
elevated radiological boundary is underwater. There is reasonable risk that contamination known to be in
the SCA of the SIW Site is exposed to the Kill Van Kull. Erosion is expected to continue removing soils
from the SCA, exposing higher levels of contamination to be transported by the Kill Van Kull tide.

7.2 RADIOLOGICAL ANALYSIS
7.2.1 Evaluation of Uranium Present within the Staten Island Warehouse Site

In terms of radioactivity contribution, natural uranium is composed of 48.6, 2.2 and 49.2% U-238,
U-235, and U-234, respectively (Minteer et al 2007). As such, the U-238 to U-234 radioactivity ratio for
natural uranium of 0.98 (i.e., 48.6 divided by 49.6) is expected.

Although depleted uranium concentrations are subject to some variability, activity concentrations of
U-234, U-235, and U-238 are typically on the order of 8.4, 1.45, and 90.14%, respectively. Given that both
U-235 and U-234 are extracted from natural uranium during the enrichment process, the residual
concentrations of these isotopes present in depleted uranium result in activity ratios of U-238 to U-234 and
U-238 to U-235 of 10.7 and 62.2, respectively. Comparing these activity ratios from natural uranium and
depleted uranium, the ratio of U-238 to U-234 would change by a factor of about 10.9 (from 0.98 to 10.7)
while the ratio of U-238 to U-235 would change by a factor of about 2.9 (from 21.7 to 62.2).
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As noted above, concentrations of U-234 and U-238 in natural uranium are similar and are present at
over 20 times the U-235 concentration. As such, U-234 and U-238 concentrations are commonly used when
evaluating isotopic ratios based on activity concentrations from radiological analysis (e.g., alpha
spectrometry) to determine whether individual samples contain natural, depleted, or enriched uranium.
Activity concentrations of U-235 are commonly present at levels below applicable lower limits of detection
such that the data does not lend itself to detailed statistical analysis.

Calculation of U-238 to U-234 ratios for SIW Site surface soil samples collected in September 2021,
reflect ratios ranging from 0.78 + 0.22 to 1.35 + 0.23 with a mean of 1.08 and a mean value for total
propagated uncertainty of 0.26. (Table 7-1). Similarly, for subsurface soils U-238 to U-234 ratios ranged
from 0.87 + 0.16 to 1.46 £ 0.36 with a mean of 1.06 and a mean value of the total propagated uncertainty
of 0.22. (Table 7-2). Although the U-238 to U-234 ratios are slightly higher than the 2011 SI samples, the
average ratios with the total propagated uncertainty are within the expected range for natural uranium and
it is reasonable to conclude that uranium present at the SIW Site is natural uranium.

7.2.2 Evaluation of Radium Present within the Staten Island Warehouse Site

Given the absence of significant contaminant migration as a result of differences in solubility, Ra-226
(being a member of the naturally occurring U-238 decay series) decays with the same apparent activity
concentration as the uranium parent. Comparison of U-238 and Ra-226 activity concentrations in surface
soils reflects U-238 to Ra-226 ratios ranging from 0.51 + 0.49 to 6.7 + 0.48 with a mean value of 1.17 and
a mean value of uncertainty of 0.25 (Table 7-1). The upper bound ratio of 6.7 may be representative of an
outlier, as the next highest ratio for surface soils is 1.78 £ 0.16. Similarly, the U-238 to Ra-226 activity
ratios in subsurface soils ranged from 0.21 + 0.09 to 2.21 + 0.30 with a mean value of 1.02 and a mean
value of uncertainty of 0.22 (Table 7-2). Ra-226 activity concentrations are commonly more variable than
those of U-238 due to a lack of homogeneity resulting from specific activity differences and differences in
solubility. The mean ratios of U-238 to Ra-226 are 1.17 and 1.02 in surface and subsurface soils,
respectively. The overall ratio is within the range that would be expected for uranium ore. The results are
consistent with results obtained in the 2011 SI samples.

7.3 EXCAVATION DESIGN ANALYSIS

Typical ground pressure estimates for various excavators are given in Table 7-3. Given that no issues
were encountered during the geotechnical/environmental investigation, the use of a mini excavator for site
remedial work is unlikely to cause soil failure issues. A mid-sized excavator, such as a CAT 330L, is also
unlikely to cause soil failure, even with a safety factor of 2.5 (ground pressure of 19 psi). The larger
excavators may prove to be too heavy; however, they may also require too large of an area to make them
useful for the restricted size of the site.

As part of the geotechnical analysis, samples were collected to obtain Atterberg Limits (Table 7-4),
Unconfined Pressure Test Levels (Table 7-5), and Sieve Analysis/Grain Size Distribution (Table 7-6). The
results of these tests indicate a moderately strong soil structure, despite the moisture and sand quantity
located in the SCA.

Additional site preparation is recommended if material is excavated and removed using tandem-axle
dump trucks. A fully loaded tandem-axle dump truck would have a ground pressure over 100 psi, depending
upon the weight of the load. This would likely cause severe rutting that may cause the truck to get stuck.

The above analysis and options are based on geotechnical conditions in the area and data obtained
from site exploration. Variations could occur between exploration locations or be caused by the modifying
effects of construction or weather. At the time of the 2021 SSI fieldwork, the current tenant had made
physical changes to the SIW Site, including material fill and a 6-inch concrete slab on the southern portion
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of the SCA, concrete block walls along the southern and eastern portion of the SCA, and staging of a large
concrete batch plant, and erected other building structures on the property. Future removal actions will need
to account for these obstructions.
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8. CONCLUSION

The 2021 SSI fieldwork included performing a radiological survey (gamma walkover scan of surface
and boreholes, radionuclide sampling of surface and subsurface soils, sediment, and groundwater),
excavating test pits, chemical waste characterization sampling (including metals, SVOCs, and VOCs), a
geotechnical study, and an erosion study. Conclusions for these SSI elements are discussed below.

8.1 RADIOLOGICAL SURVEY

The surface gamma scans confirmed the presence of elevated (above background levels) radionuclide
activity in an approximate 100-feet by 200-feet area in the northwest section of the SIW Site, described
earlier as the SCA. As noted in the report the area of above background gamma levels is slightly shifted
laterally to the southwest and northeast as related to previous investigations. With this minor difference,
the area of radiological contamination is similar to that identified in previous investigations.

Borehole logging, test pits, surface soil sampling, sediment sampling, and subsurface soil sampling
confirm that the above screening levels of radiological contamination exists in soil only and is contained
within the upper 5-feet bgs and within the elevated gamma scan area.

Shallow groundwater samples (except for Ra-228 in one sample) are below the project screening
levels. The Ra-228 result of 5.83 picocuries per liter (pCi/L) from GW-10-1220 was slightly higher than
the screening level of 5 pCi/L. The volume of water collected for gross alpha and beta analysis resulted in
higher than typical values of sample MDC, approximately 50 times higher than typical. Due to this high
MDC for the gross alpha samples, more credibility should be placed on the isotopic results than the gross
alpha values. The gross beta results for the samples exceed the MDC with magnitudes between
approximately 100 and 800 pCi/L. This range of concentrations is greater than the 50 pCi/L project
screening level for gross beta emitters. However, the 50 pCi/L screening level applies to drinking water.
The sampled groundwater has no foreseeable use as drinking water and is likely significantly mixed with
saline water from the Kill Van Kull. The radiological survey sample data, collected and analyzed during
the 2021 SSI, was validated and determined to be useable.

8.2 CHEMICAL WASTE CHARACTERIZATION

Waste characterization samples were collected from the four test pits and were analyzed for RCRA
metals, SVOCs, and VOCs. The majority of results for organic constituents (SVOCs and VOCs) were non-
detects. In general, other than lead, which could be attributed to nearby facilities that would suggest higher
than normal concentration of lead, (e.g., leaded gasoline, leaded paint, etc.), there is no reason to expect
association between non-radiological contamination at the SIW Site and the uranium ore that was stored
there during the early 1940s. The presence of these constituents is consistent with fuel spills that may have
occurred at the industrial site, or a nearby lead manufacturing facility which was fully operational from
1839 to 1943. Several SVOC analytes were detected in soil samples and are considered to be common
laboratory contaminants rather than characteristic of SIW Site contamination.

8.3 GEOTECHNICAL STUDY

A geotechnical analysis was performed to determine structural stability of the pier and its ability to
support heavy construction equipment. As part of the geotechnical analysis, samples were collected to
obtain Atterberg Limits, Unconfined Pressure Test Levels, and Sieve Analysis/Grain Size Distribution. The
results of these tests indicate a moderately strong soil structure, despite the moisture and sand quantity
located in the SCA. The equipment used during the geotechnical/environmental investigation (drill rig and
mini excavator) did not cause observable failures to the soil at an estimated ground pressure of 5 psi. The
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soil pit excavations extended through the soil to a depth of approximately 6-feet bgs. Given that no issues
were encountered during the geotechnical/environmental investigation and results of the geotechnical
testing of samples collected from soil borings, the use of a mini- or mid-sized excavator for any future
remedial work at the SIW Site is unlikely to cause soil failure issues. A mid-sized excavator, such asa CAT
330L, is also unlikely to cause soil failure, even with a safety factor of 2.5 (ground pressure of 19 psi).
Additional site preparation is recommended for removal of excavated material dependent upon the size of
equipment being used.

8.4 EROSION STUDY

Beach erosion has occurred along the northwestern and northern edge of the site, suggesting that some
radionuclide-contaminated soil may be gradually transported from the SIW Site into the near-shore
environment of the Kill Van Kull. A significant increase in shoreline erosion was observed due to major
storms in the SIW Site area (i.e., Hurricane Irene and Hurricane Sandy), and erosional impacts have
occurred at the SIW Site since the removal of building structures prior to 1980. Soil boring cores, test pit
excavation, drilling refusal, and drilling equipment damage at approximately 3 to 4-feet along the SIW
Site’s northwestern shoreline, indicate the presence of multiple foundation pillars. While the pillars may be
slowing the effects of erosion, the evidence shown indicate that erosion will continue along the shoreline,
further exposing higher levels of contamination to be transported by the Kill VVan Kull tide.
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Table 5-1. Results of Surface Soil Samples (by Gamma Spectroscopy)

Analyte| Actinium-228 (Radium-228) Bismuth-212 Radium-226 (Bismuth-214) Lead-212
CAS# 13982-63-3

Units pCilg pCi/g pCilg pCi/g

Background Soil NA NA 2.294 NA

Project Screening Level 735 NA 2.294 NA

Source of Screening Level| USEPA 2021 Residential NA USEPA 2008 Background NA
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA
SS-01-0825 0-0.5 9/24/2021 2.37 J 0415 052 | 3.18 J 129 192 | 276 J 0.352 0.253| 2.66 J 0305 0.252
SS-02-0835 0-0.5 9/24/2021 1.12 J 0285 0455| 1.2 J 0859 151 | 1.09 J 0209 024 | 1.13 J 0215 0.253
SS-03-0810 0-0.5 9/24/2021 2.51 J 0394 0.511| 2.58 J 11 179 | 223 J 0298 0.268| 2.8 J 0304 0.216
SS-DUP-03 0-0.5 9/24/2021 | 0.632 J 0339 0624| 115 UJ 128 243 | 0.543 J 0256 045 | 1.47 J 0231 0221
SS-04-0926 0-0.5 9/22/2021 | 0.585 J 0.33 0.745| 0.826 UJ 131 266 | 46 J 0535 0.388| 0.142 UJ 0.227 0411
SS-05-0915 0-0.5 9/22/2021 1.37 J 0366 0.598| 1.44 J 137 255 | 4.05 J 0532 035 1.61 J 0266 0.28
SS-06-0936 0-0.5 9/22/2021 1.01 J 0.324 0.558| 1.62 J 1.05 1.78 | 1.31 J 0.255 0.242| 1.22 J 0182 0.173
SS-DUP-06 0-0.5 9/22/2021 | 0.986 J 0323 0519| 1.33 J 114 204 | 2.08 J 0321 0305| 1.21 J 0225 0.28
SS-07-1220 0-0.5 9/22/2021 | 0.439 J 0192 0.372| 0.83 J 0665 1.15 | 0.429 J 0.137 0.198| 0.481 J 0112 0.159
SS-08-1400 0-0.5 9/23/2021 1.84 J 0361 0514| 1.77 J 1.05 178 | 1.46 J 0245 0.258| 1.75 J 0234 0.229
SS-09-0840 0-0.5 9/23/2021 1.15 J 0336 0594|0917 UJ 11 217 | 161 J 0.27 0.313| 1.42 J 0.265 0.352
SS-10-0750 0-0.5 9/23/2021 1.75 J 0421 0.632| 0.869 UJ 138 282 | 258 J 0387 0.377| 2.05 J 0325 0.323
SS-11-1100 3-4.0 9/23/2021 | 0.812 J 0.273 0.511| 1.18 J 0.893 1.54 | 0.599 J 0.188 0.279| 0.805 J 0.177 0.241
SS-12-1115 2-3.0 9/23/2021 | 0.985 J 0288 0.402| 1.55 J 115 208 | 124 J 0255 0.304| 1.44 J 0195 0.167
S$S-13-1015 0-0.5 9/27/2021 | 0.991 J 0172 0.229| 1.26 J 0556 0.861| 1.43 J 0163 0.139| 1.17 J 0133 0.123
SS-14-1205 1.5-2.5 9/23/2021 | 0.462 J 0219 0465| 0551 UJ 0.795 1.52 | 0.502 J 0.157 0.228| 0.682 J 0.14 0.177
SS-15-1135 1.5-2.0 9/23/2021 | 0.526 J 0229 0.467| 0.968 J 0837 158 | 0.978 J 0193 0.222| 0.835 J 0.163 0.196
SS-16-1300 0-0.5 9/23/2021 1.43 J 0425 0.663| 1.39 J 159 29 | 334 J 0467 0416 1.26 J 0272 0.358
SS-17-1230 0-0.5 9/24/2021 1.61 J 0.333 0.546| 2.76 J 125 211 | 155 J 128 0.308| 1.64 J 0.235 0.304
SS-18-1250 0-0.5 9/24/2021 1.02 J 0257 0.385| 1.51 J 0893 149 1 J 0209 022 1.15 J 0197 0.215
SS-19-1310 0-0.5 9/24/2021 | 0.893 J 0151 0.202| 1.37 J 0537 0.819| 1.23 J 0139 0.114| 1.3 J 0.133 0.107
SS-20-1020 0-0.5 9/27/2021 0.72 J 0205 0.328| 057 UJ 0.705 1.33 | 0.697 J 0.15 0.187| 0.918 J 0.145 0.168
SS-21-1000 0-0.5 9/27/2021 | 0.486 J 0134 0.222| 0.519 J 0425 0.716| 0.901 J 0124 0.128| 0.669 J 0.095 0.105
SS-22-0935 0-0.5 9/27/2021 | 0.737 J 0299 0566| 0509 UJ 0.956 1.84 | 1.23 J 0239 025 0814 J 0175 0.226
SS-23-1014 0-0.5 9/27/2021 | 0.592 0.173 0.257| 0.771 J 0555 0.982| 0.983 0.156 0.148| 0.663 0.119 0.134
SS-24-0941 0-0.5 9/27/2021 | 0.895 J 0.348 0.585| 2.08 J 136 232 | 391 J 0487 0.347| 1.02 J 0191 0.223
SS-25-0940 0-0.5 9/27/2021 | 0.671 J 0209 0.352| 0597 UJ 0.76 1.45| 1.99 J 0.263 0.201| 0.543 J 0.14 0.179

VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021c)

2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity; pCi/g:
picocuries per gram; Qual: Data Qualifer; SS: surface sample; USEPA: U.S. Environmental Protection Agency; U: not detected at the assocated level; *The DUP is a field duplicate of the

preceding sample
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Table 5-1. Results of Surface Soil Samples (by Gamma Spectroscopy)

Analyte Lead-214 Potassium-40 Thallium-208 Uranium-235
CAS# 13966-00-2
Units pCilg pCilg pCi/g pCilg
Background Soil NA 18.81 NA Below MDA

Project Screening Level NA NA NA NA

Source of Screening Level NA NA NA NA
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA
SS-01-0825 0-0.5 9/24/2021 2.88 J 0.331 0.279| 6.76 J 159 1.74| 0.789 J 0.138 0.152| 0.35 J 0106 0.173
SS-02-0835 0-0.5 9/24/2021 1.12 J 0197 0.217| 13.2 J 206 1.01 | 0271 J 0.095 0.134|0.0995 U 0.086 0.723
SS-03-0810 0-0.5 9/24/2021 2.62 J 03 0.25 11 J 184 179 | 0.819 J 0131 0.131| 0.37 J 0104 0.172
SS-DUP-03 0-0.5 9/24/2021 | 0.795 J 0223 039 194 J 176 3.1 | 0.228 J 0106 0.163|0.0184 U 0.102 0.196
SS-04-0926 0-0.5 9/22/2021 5.57 J 0581 0.399| 9.77 J 239 265 | 0.37 J 0.12 0.162| 0466 UJ 0.117 0.715
SS-05-0915 0-0.5 9/22/2021 4.44 J 0578 0472| 103 J 207 202 | 0426 J 0125 0.176| 0.379 J 0129 0.215
SS-06-0936 0-0.5 9/22/2021 1.3 J 0211 0.266| 14.3 J 245 152 | 0.396 J 0114 0.146| 0.15 J 0072 0.12
SS-DUP-06 0-0.5 9/22/2021 241 J 0312 0.296| 7.9 J 186 202 | 0.294 J 0.115 0.176| 0.263 J 0117 0.198
SS-07-1220 0-0.5 9/22/2021 | 0.449 J 0112 0.162| 7.48 J 141 122 | 0.176 J 0.064 0.098|0.0267 U 0.049 0.094
SS-08-1400 0-0.5 9/23/2021 1.58 J 0227 0.247| 111 J 196 185 0402 J 0.1 0.127| 0.192 J 0.099 0.171
SS-09-0840 0-0.5 9/23/2021 1.94 J 0323 0.324| 119 J 223 208 | 0.389 J 0109 0.139| 0221 U 0.116 0.95
SS-10-0750 0-0.5 9/23/2021 2.49 J 0386 0.401| 10.7 J 223 214 | 0.553 J 0145 0.192| 0.33 U 0122 1.09
SS-11-1100 3-4.0 9/23/2021 | 0.651 J 0.156 0.239| 10.8 J 195 152 | 0.228 J 0.09 0.143| 0.115 J 0.078 0.139
SS-12-1115 2-3.0 9/23/2021 1.28 J 0.2 0.256| 10.5 J 207 169 | 0.46 J 0106 011 0223 J 0.067 0.097
SS-13-1015 0-0.5 9/27/2021 151 J 0156 0.135| 12.1 J 1.3 0.8 | 0.317 J 0.056 0.065| 0.164 J 0.063 0.102
SS-14-1205 1.5-2.5 9/23/2021 | 0.556 J 0132 0.197| 111 J 182 145| 0.145 J 0.072 0.123|0.0667 J 0.062 0.115
S$S-15-1135 1.5-2.0 9/23/2021 | 0.697 J 0.165 0.266| 13.1 J 203 1.1 | 0.379 J 0101 0.132| 0.126 U 0.071 0.692
SS-16-1300 0-0.5 9/23/2021 4.08 J 0467 0.384| 10.7 J 233 228 | 0.306 J 0.126 0.189| 0.385 J 0154 0.26
SS-17-1230 0-0.5 9/24/2021 17.2 J 148 0.335| 11.1 J 177 192 | 0.337 J 0107 0.174| 2.17 J 0.23 0.23
SS-18-1250 0-0.5 9/24/2021 1.3 J 0203 0.182| 9.59 J 169 1.04 | 0.391 J 0095 0.102| 0.228 J 0.086 0.134
SS-19-1310 0-0.5 9/24/2021 1.25 J 0132 0.122| 12.2 J 123 0.751| 0.283 J 0.05 0.057| 0.13 J 0.052 0.086
SS-20-1020 0-0.5 9/27/2021 | 0.828 J 0138 0.171| 10.6 J 157 112 | 0.271 J 0.067 0.084|0.0753 J 0.067 0.123
SS-21-1000 0-0.5 9/27/2021 | 0.971 J 0115 0.118| 7.6 J 099 0730199 J 0.043 0.053(0.0561 J 0.047 0.081
SS-22-0935 0-0.5 9/27/2021 1.36 J 0219 0.264| 7.55 J 177 1911|0287 J 0.091 0.128| 0.108 J 0.084 0.153
SS-23-1014 0-0.5 9/27/2021 1.19 0.157 0.167| 8.28 14 121 0.279 0.06 0.064| 0.202 J 0221 0.391
SS-24-0941 0-0.5 9/27/2021 4.16 J 0456 0.332| 6.76 J 187 197 0329 J 0.117 0.166| 0.377 J 0.103 0.154
SS-25-0940 0-0.5 9/27/2021 2.12 J 0.25 0.231| 7.58 154 145 | 0.26 J 0.067 0.079|-0.351 U 0.311 0.603

VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021c)

2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity; pCi/g:

picocuries per gram; Qual: Data Qualifer; SS: surface sample; USEPA: U.S. Environmental Protection Agency; U: not detected at the assocated level; *The DUP is a field duplicate of the

preceding sample
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Table 5-1. Results of Surface Soil Samples (by Gamma Spectroscopy)

Analyte Thorium-234 (U-238) Uranium-234 Uranium-235 Uranium-238
CAS# 13966-29-5 15117-96-1 7440-61-1

Units pCi/g pCilg pCilg pCilg

Background Soil NA 2.524 Below MDA 2.462

Project Screening Level 1220 5.83 0.203 6.48
Source of Screening Level| USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA
SS-01-0825 0-0.5 9/24/2021 262 UJ 169 3.04| 345 0.358 0.128 | 0.254 0.103 0.075( 3.52 0.356 0.075
SS-02-0835 0-0.5 9/24/2021 | 0.808 U 1.22 237 | 0.622 J 0.185 0.163|0.0054 U 0.0433 0.08 | 0.819 0.183 0.091
SS-03-0810 0-0.5 9/24/2021 3.45 U 195 291 | 343 J 0365 0.133| 0.14 J 0.0863 0.089| 3.96 0.383 0.064
SS-DUP-03 0-0.5 9/24/2021 3.17 J 139 212 | 3.86 0.411 0.15 | 0.169 0.095 0.088| 3.63 0.396 0.128
SS-04-0926 0-0.5 9/22/2021 2.02 J 114 209 | 253 0.363 0.238| 0.248 J 0.112 0.089| 2.65 0.345 0.145
SS-05-0915 0-0.5 9/22/2021 -6.81 U 318 534 278 J 0366 0.161| 0.206 0.102 0.077| 2.8 J 0356 0.077
SS-06-0936 0-0.5 9/22/2021 14 J 0797 1.63 | 145 0.256 0.164 | 0.0943 0.0727 0.08 | 1.2 J 0.219 0.092
SS-DUP-06 0-0.5 9/22/2021 -2.35 U 207 462| 277 0.367 0.173|0.0417 J 0.0786 0.118| 3.02 J 0376 0.145
SS-07-1220 0-0.5 9/22/2021 |-0.101 U 0.679 1.58 | 0.719 0.213 0.164|0.0213 U 0.081 0.133| 0.81 J 0.205 0.086
SS-08-1400 0-0.5 9/23/2021 -2.27 U 172 383 146 0.232 0.093|0.0317 J 0.0436 0.06 | 1.59 J 0238 0.074
SS-09-0840 0-0.5 9/23/2021 1.34 U 168 348 | 1.72 0.283 0.139|0.0733 J 0.0723 0.09 | 1.99 0.298 0.114
SS-10-0750 0-0.5 9/23/2021 1.51 U 198 426 | 217 0.335 0.204| 0.212 0.107 0.092| 2.35 0.335 0.158
SS-11-1100 3-4.0 9/23/2021 | 0694 UJ 1.08 228 | 0784 J 0.241 0.177(0.0912 J 0.0887 0.106| 0.8 0.235 0.148
SS-12-1115 2-3.0 9/23/2021 104 UJ 07 158 | 0.939 J 0.21 0.151|0.0049 U 0.0575 0.1 | 0.988 0.198 0.09
SS-13-1015 0-0.5 9/27/2021 | 0.364 U 0.745 1.7 | 0.813 0.199 0.169|0.0394 J 0.0458 0.058| 0.866 J 0.19 0.132
SS-14-1205 1.5-2.5 9/23/2021 -0.23 U 0823 1970324 J 0.119 0.121(0.0019 UJ 0.0224 0.044| 0.258 J 0.096 0.087
SS-15-1135 1.5-2.0 9/23/2021 1.7 J 134 255 | 0.628 0.229 0.228|0.0345 J 0.0574 0.087| 0.838 0.221 0.145
SS-16-1300 0-0.5 9/23/2021 -5.03 U 29 6.01| 1.82 0.324 023 | 0101 J 0.0767 0.078| 2.09 0.326 0.176
SS-17-1230 0-0.5 9/24/2021 12.3 J 451 429 | 249 1.02 0.111| 1.19 J 0.226 0.072| 24.9 J 1.02 0.088
SS-18-1250 0-0.5 9/24/2021 |-0.109 U 112 255| 1.03 0.218 0.171|0.0309 J 0.0429 0.059| 1.18 0.217 0.133
SS-19-1310 0-0.5 9/24/2021 145 UJ 0912 1.46 | 0.962 0.193 0.158|0.0521 J 0.0679 0.093| 0.955 0.182 0.132
SS-20-1020 0-0.5 9/27/2021 | -0599 U 0983 237 | 1.04 0.222 0.145| 0.037 J 0.0581 0.085| 0.995 J 0.204 0.085
SS-21-1000 0-0.5 9/27/2021 | 0477 U 0.625 1.34 | 0.669 0.185 0.16 | 0.033 J 0.0522 0.076| 0.678 J 0179 0.141
SS-22-0935 0-0.5 9/27/2021 | -0.062 U  1.04 2.48 | 0.869 0.241 0.22 |0.0179 U 0.0442 0.075| 0.925 0.226 0.169
SS-23-1014 0-0.5 9/27/2021 | 0.877 UJ 0.604 1.21 | 061 0.209 0.209|0.0702 J 0.063 0.071| 0.771 J 0203 0.16
SS-24-0941 0-0.5 9/27/2021 147 UJ 0934 194 | 211 0.316 0.188|0.0692 J 0.062 0.07 | 2.14 J 0.3 0.108
SS-25-0940 0-0.5 9/27/2021 1.7 U 0908 1.51 | 0.932 0.209 0.141|0.0669 J 0.0665 0.083| 1.14 0.223 0.121

VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021c)

20: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity; pCi/g:
picocuries per gram; Qual: Data Qualifer; SS: surface sample; USEPA: U.S. Environmental Protection Agency; U: not detected at the assocated level; *The DUP is a field duplicate of the preceding

sample
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Table 5-2. Results of Subsurface Soil Samples (Alpha and Gamma Spectroscopy)

Analyte

CASH#

Units

Background Soil

Project Screening Level
Source of Screening Level

Actinium-228 (Ra-228)™

pCilg

NA
735

USEPA 2021 Residential

Bismuth-2121

pCilg
NA
NA
NA

Raduim-226 (Bismuth-214)*
13982-63-3
pCilg
2.294
2.294
USEPA 2008 Background

Lead-212M

pCilg
NA
NA
NA

Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA| Result Qual 26  MDA| Result Qual 26 MDA| Result Qual 26 MDA
SB-01-0102 1-2 9/24/2021 0.929 J 0289 0.388) 1.6 J 1.08 1.78 | 0.788 J 0.206 0.241| 0.94 J 0.207 0.258
SB-01-0501 0.5-1 9/24/2021 1.45 J 0.383 0.584| 2.69 J 129 194 | 114 J 0.275 0.369| 1.66 J 0.268 0.263
SB-DUP-01 0.5-1 9/24/2021 1.51 J 0.43 0.651| 2.39 J 139 226 | 1.13 J 0.298 0.389| 1.56 J 0.269 0.272
SB-02-0102 1-2 9/24/2021 1.08 J 0.204 0.301| 1.35 J 062 1.02| 1.03 J 0.158 0.172| 0.873 J 0.137 0.178
SB-02-0501 0.5-1 9/24/2021 1.27 J 0225 0.278| 1.84 J 075 128 | 11 J 0155 0.164| 1.3 J 0.174 0.202
SB-DUP-02 0.5-1 9/24/2021 1.13 J 0285 0427 2.18 J 1.03 173 | 1.13 J 0212 0.224| 1.09 J 0.216 0.266
SB-03-0102 1-2 9/24/2021 1.91 J 0.354 0.466| 1.82 J 1.09 19 | 146 J 0.258 0.302| 1.9 J 0.246 0.214
SB-03-0815 0.8-1.5 9/24/2021 1.72 J 0391 0.609|0.0268 UJ 115 228 | 1.47 J 0271 0.316| 1.67 J 0.239 0.251
SB-04-0102 1-2 9/22/2021 1.86 J 0449 0.732| 1.88 J 134 245 | 3.59 J 0.44 0.379| 1.18 J 0.317 0.495
SB-04-0406 4-6 9/22/2021 1.04 J 0.367 0.678| 1.56 J 143 273 | 1.07 J 0.275 0.396| 1.03 J 0.283 0.425
SB-05-0505 0.5-5 9/22/2021 1.19 J 0.299 0409, 23 J 1.02 152 | 1.47 J 0.254 0.26 1.2 J 0.174 0.164
SB-05-0510 5-10 9/22/2021 1.12 J 0.228 0.358| 0.767 J 0.78 1.42 1.2 J 0.184 0.198| 1.19 J 0162 0.18
SB-06-0203 2-3 9/22/2021 1.08 J 0.292 0.476| 1.42 J 0976 1.65| 3.06 J 0407 0.247| 141 J 0.237 0.246
SB-06-0501 0.5-1 9/22/2021 1.23 J 0322 0491 211 J 1.05 1.65| 5.69 J 0539 0.264| 1.47 J 0.19 0.179
SB-07-0102 1-2 9/22/2021 1.27 J 0196 0.261| 1.85 J 0.618 0.905| 2.86 J 0254 0.144| 164 J 0.165 0.139
SB-07-0203 2-3 9/22/2021 0.837 J 0.27 0.457| 1.53 J 092 151 | 133 J 0.229 0.195| 0.89 J 0155 0.17
SB-08-0102 1-2 9/23/2021 1.32 J 0.283 0.376| 1.55 J 0966 159 | 1.19 J 0.22 0.201| 1.63 J 0.238 0.185
SB-09-0117 1-1.7 9/23/2021 1.52 J 0406 0.649| 2.81 J 145 246 | 1.35 J 0.293 0.408| 1.75 J 0.29 0.287
SB-09-0506 5-6 9/23/2021 1.48 J 0.35 0.445| 2.04 J 128 225 | 1.79 J 0.285 0.255| 1.51 J 0.239 0.274
SB-10-0465 4-6.5 9/23/2021 0.935 J 0285 0483 0281 UJ 0933 1.9 | 1.09 J 0.22 0.262| 1.07 J 0.182 0.217
SB-10-0517 0.5-1.7 9/23/2021 231 J 0484 0.711| 3.43 J 149 255 | 2.64 J 0.383 0.366| 3.04 J 0413 03
SB-11-0405 4-5 9/23/2021 2.02 J 0.265 0.325| 2.15 J 0794 123 | 19 J 0211 018 | 192 J 0.197 0.179
SB-11-0506 5-6 9/23/2021 1.38 J 0346 0.515| 1.16 J 1.08 193 | 1.08 J 0.246 0.303| 1.4 J 0.225 0.258
SB-DUP-11 4-5 9/23/2021 5.04 J 0.773 0.722| 4.96 J 231 385| 38 J 0549 0.451| 471 J 0534 0.331
SB-12-0304 34 9/23/2021 0.854 J 0307 0.512| 1.35 J 1.04 177 | 3.39 J 0462 0.26 | 0.942 J 0.216 0.283
SB-12-0506 5-6 9/23/2021 1.56 J 0362 0515 113 U] 12 233| 176 J 0285 031 1.82 J 0.277 0.258
SB-14-0608 6-8 9/23/2021 2.73 J 0317 0.333| 3.73 J 0937 121 | 244 J 0.255 0.206| 3.05 J 0275 0.201
SB-14-2540 2.5-4 9/23/2021 1.34 J 0299 0.397| 0.354 UJ 0.948 192 | 235 J 0315 023 | 1.29 J 0.182 0.164
SB-15-0406 4-6 9/23/2021 2.12 J 0415 0.453| 1.96 J 126 224 | 235 J 0334 0.316| 2.06 J 0.285 0.308
SB-15-0608 6-8 9/23/2021 1.36 J 0232 0277 11 J 0.737 1.36 | 0.942 J 0.15 0.189| 1.13 J 0.164 0.199
SB-16-0235 2-35 9/23/2021 1.43 J 0346 0.502| 2.21 J 114 181 | 1.34 J 0.267 0.298| 1.33 J 0199 0.197
SB-DUP-16 2-35 9/23/2021 1.25 J 0311 0.465| 0478 UJ 0.984 189 | 1.07 J 0231 0.258| 1.53 J 0241 0.229
SB-17-0102 1-2 9/24/2021 2.21 J 0577 099 | 114 UJ 217 395| 19.8 J 1.64 0.526| 1.59 J 0.353 0.501
SB-DUP-17 1-2 9/24/2021 1.72 J 0.407 0.665| 2.39 J 14 239 | 97 J 0.846 0.329| 2.25 J 0.297 0.335
SB-18-0102 1-2 9/24/2021 1.11 0.219 0.289| 1.29 064 108 | 122 0.173 0.142| 1.05 0.147 0.136
SB-19-0102 1-2 9/24/2021 0.83 J 0272 0452| 1.21 J 0865 147 | 114 J 0219 0.214| 1.19 J 0.172 0.161
SB-19-0203 2-3 9/24/2021 1.08 J 0289 0413, 14 J 1.07 1.89 | 0.991 J 0235 0.282| 1.18 J 0179 0.18
SB-23-0102 1-2 9/27/2021 1.07 J 049 0971| 0924 UJ 173 339 | 3.85 J 0.56 0.502| 0.963 J 0.292 0.445
SB-DUP-23 1-2 9/27/2021 0.864 J 0339 0.597| 0613 UJ 128 252 | 2.76 J 0.405 0.367| 0.734 J 0.228 0.343
SB-24-0102 1-2 9/27/2021 2.97 J 0.385 0.382| 3.18 J 1.03 154 | 2.64 J 0309 0.236| 3.11 J 0311 0.186
VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

[1]: by gamma spectrometry; [2]: by alpha spectrometry; 2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated
value; MDA: Minimum Detectable Activity; pCi/g: picocuries per gram; Qual: Data Qualifer; R: rejected; SB: soil boring; U: not detected at the assocated level; USEPA: U.S. Environmental

Protection Agency; *The DUP is a field duplicate of the preceding sample
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Table 5-2. Results of Subsurface Soil Samples (Alpha and Gamma Spectroscopy)

Analyte Lead-214™M Potassium-40™ Thallium-208™ Uranium-235"
CASH# 13966-00-2
Units pCilg pCilg pCilg pCilg
Background Soil NA 18.81 NA Below MDA
Project Screening Level NA NA NA 0.203

Source of Screening Level NA NA NA USEPA 2021 Residential
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA
SB-01-0102 1-2 9/24/2021 0.939 J 0.188 0.216| 7.54 J 178 141 0.287 J 0.098 0.122| 0.144 J 0.101 0.175
SB-01-0501 0.5-1 9/24/2021 1.07 J 0.255 0.508| 6.56 J 1.7 167 | 048 J 0134 0.177| 0.131 J 0102 0.187
SB-DUP-01 0.5-1 9/24/2021 1.02 J 0271 0.551| 8.19 J 205 183 | 046 J 0.15 0.213| 0.181 J 0111 0.198
SB-02-0102 1-2 9/24/2021 1.12 J 0148 0.164| 75 J 137 179 0.367 J 0.07 0.086|0.0332 U 0.051 0.442
SB-02-0501 0.5-1 9/24/2021 1.22 J 0185 0.195| 151 J 1.7 0.865| 0.487 J 0.082 0.084| 0.174 U 0.071 0.615
SB-DUP-02 0.5-1 9/24/2021 1.36 J 0219 0.2 13.9 J 211 0.994| 0.484 J 0105 0.102| 0.1 U 0.093 0.739
SB-03-0102 1-2 9/24/2021 1.78 J 0247 0.271| 8.77 J 178 187 | 0.58 J 0117 0.128| 0.183 J 0.096 0.174
SB-03-0815 0.8-1.5 9/24/2021 1.65 J 0237 0.26 | 4.68 J 143 177 | 0.496 J 0116 0.144| 0.205 J 0.091 0.156
SB-04-0102 1-2 9/22/2021 4.58 J 0553 0376 11.1 J 233 253 | 0455 J 0.138 0.197| 0.507 U 0152 115
SB-04-0406 4-6 9/22/2021 1.31 J 0316 0405, 14 J 283 278 0.338 J 0.13 0.192| 0.236 U 0137 12
SB-05-0505 0.5-5 9/22/2021 1.7 J 0228 0.25| 10.6 J 199 156 | 0.432 J 0106 0.128| 0.211 J 0.073 0.114
SB-05-0510 5-10 9/22/2021 1.49 J 0183 0.195| 114 J 159 13 | 0.332 J 0.078 0.101| 0.124 J 0.074 0.129
SB-06-0203 2-3 9/22/2021 3.05 J 0391 0.247| 8.6 J 17 14 | 0418 J 0.099 0.105| 0.358 J 0.115 0.176
SB-06-0501 0.5-1 9/22/2021 6.02 J 0.55 0.24 | 105 J 176 16 | 0.548 J 0112 0.142| 0.62 J 0.106 0.135
SB-07-0102 1-2 9/22/2021 2.96 J 0.257 0.152| 10.8 J 1.2 0.802| 0.412 J 0.065 0.074| 0.296 J 0.075 0.115
SB-07-0203 2-3 9/22/2021 1.15 J 0188 0.25 9.3 J 2 206 | 0.226 J 0.087 0.13 |0.0878 U 0.29 0.53
SB-08-0102 1-2 9/23/2021 1.34 J 0213 0.214| 115 J 187 118 | 0.37 J 0.096 0.113| 0.204 J 0.088 0.144
SB-09-0117 1-1.7 9/23/2021 1.5 J 0287 0.384| 111 J 2.2 144 | 0.454 J 0.144 0.208| 0.238 U 0112 1.05
SB-09-0506 5-6 9/23/2021 1.87 J 0.269 0.312| 8.93 J 206 192 0.597 J 0138 0.161| 0.15 U 0.078 0.615
SB-10-0465 4-6.5 9/23/2021 1.16 J 0191 0.251| 16.2 J 25 129 | 0.409 J 0109 0.136|0.0877 U 0.066 0.507
SB-10-0517 0.5-1.7 9/23/2021 2.35 J 0367 0.415| 9.04 J 195 1.75| 0.833 J 0177 0.221| 0.222 U 0123 1.13
SB-11-0405 4-5 9/23/2021 191 J 0.2 0.191| 10.6 J 137 108 | 0.699 J 0.093 0.089| 0.187 J 0.076 0.129
SB-11-0506 5-6 9/23/2021 1.2 J 0204 0.239| 13 J 226 186 | 0.352 J 0.11 0.163| 0.241 J 0.089 0.144
SB-DUP-11 4-5 9/23/2021 431 J 0528 0.397| 19.7 J 345 235 162 J 0.263 0.229| 0.608 J 0.157 0.226
SB-12-0304 3-4 9/23/2021 3.34 J 0.437 0.303| 8.8 J 192 168 | 0.163 J 0.098 0.155| 0.278 J 0129 0.214
SB-12-0506 5-6 9/23/2021 1.64 J 0269 0.299| 113 J 205 183 0.605 J 0.134 0.166| 0.196 U 0.098 0.913
SB-14-0608 6-8 9/23/2021 2.83 J 0.267 0.216| 10.0 J 142 133 0.933 J 0116 0.11 | 0.322 J 0.093 0.151
SB-14-2540 2.5-4 9/23/2021 2.44 J 0.288 0.251| 9.61 J 183 133 0419 J 0104 0.132| 0.266 J 0.077 0.115
SB-15-0406 4-6 9/23/2021 2.44 J 0307 0.294| 9.56 J 2 1.67 | 0.893 J 0.16 0.168| 0.344 UJ 0.092 0.622
SB-15-0608 6-8 9/23/2021 1.2 J 0.186 0.198| 14.2 J 168 103 0.337 J 0.074 0.094| 0.176 U 0.072 0.612
SB-16-0235 2-3.5 9/23/2021 1.3 J 021 0.277| 134 J 241 171 | 0473 J 0112 0.124| 0.103 J 0.073 0.128
SB-DUP-16 2-3.5 9/23/2021 1.14 J 0.2 0.217| 158 J 234 117 | 0.441 J 0106 0.113| 0.131 J 0.091 0.156
SB-17-0102 1-2 9/24/2021 21.8 J 1.8 0.535| 9.98 J 248 3.21| 0.569 J 0174 0.275| 1.28 J 0.899 0.346
SS-DUP-17 1-2 9/24/2021 11.8 J 0998 0.381| 8.94 J 196 243 0.561 J 0131 0.175/0.0293 J 0.683 0.257
SB-18-0102 1-2 9/24/2021 1.44 0.172 0.163| 12.1 168 1.23 | 0.376 0.071 0.076| 0.203 J 0.232 0413
SB-19-0102 1-2 9/24/2021 1.29 J 0.193 0.225| 9.48 J 185 1.32| 0.303 J 0.09 0.118| 0.152 J 0.063 0.101
SB-19-0203 2-3 9/24/2021 1.02 J 0.185 0.263| 13.9 J 24 15 0.34 J 0.103 0.132| 0.065 J 0.063 0.114
SB-23-0102 1-2 9/27/2021 4.97 J 0569 0418 8.34 J 216 199 0.351 J 0.158 0.265| 0.54 J 0175 0.27
SB-DUP-23 1-2 9/27/2021 3.54 J 0419 0.385| 7.54 J 197 221 0.251 J 0124 0.199| 0.391 J 0.143 0.237
SB-24-0102 1-2 9/27/2021 2.8 J 0302 0.216]| 13.8 J 188 154 | 0.773 J 0118 0.117| 0.319 J 0.088 0.143
VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

[1]: by gamma spectrometry; [2]: by alpha spectrometry; 2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated
value; MDA: Minimum Detectable Activity; pCi/g: picocuries per gram; Qual: Data Qualifer; R: rejected; SB: soil boring; U: not detected at the assocated level; USEPA: U.S. Environmental
Protection Agency; *The DUP is a field duplicate of the preceding sample
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Table 5-2. Results of Subsurface Soil Samples (Alpha and Gamma Spectroscopy)

Analyte| Thorium-234 (U-238)[1] Uranium-2342 Uranium-235" Uranium- 2382
CASH# 13966-29-5 15117-96-1 7440-61-1

Units pCilg pCilg pCilg pCilg

Background Soil NA 2.524 Below MDA 2.462

Project Screening Level 1220 5.83 0.203 6.48
Source of Screening Level| USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA| Result Qual 26 MDA
SB-01-0102 1-2 9/24/2021 0856 U 127 272 | 1.66 0.253 0.127| 0.124 0.0803 0.085| 1.74 0.249 0.061
SB-01-0501 0.5-1 9/24/2021 -388 U 222 471 0597 0.179 0.164| 0.041 J 0.0476 0.061| 0.634 J 0.158 0.094
SB-DUP-01 0.5-1 9/24/2021 231 U 214 517 | 125 0.229 0.123| 0.0837 0.0694 0.08 | 1.35 J 0.23 0.091
SB-02-0102 1-2 9/24/2021 0369 U 0839 176 0634 J 0.169 0.145|0.0521 J 0.0528 0.066| 0.918 0.182 0.112
SB-02-0501 0.5-1 9/24/2021 1.02 UJ 119 237 | 0.809 J 0181 0.158(0.0094 U 0.0585 0.093| 0.752 0.166 0.132
SB-DUP-02 0.5-1 9/24/2021 0463 U 118 242 0.787 J 0166 0.1 |[-0005 U 0.0441 0.081| 0.795 0.157 0.053
SB-03-0102 1-2 9/24/2021 206 UJ 151 287 | 3.21 0.341 0.148( 0.178 0.0854 0.071| 3.19 0.336 0.13
SB-03-0815 0.8-1.5 9/24/2021 0.79 U 128 282 | 352 0.382 0.136( 0.182 0.103 0.106| 3.07 J 0.352 0.084
SB-04-0102 1-2 9/22/2021 4.85 J 265 412 | 481 J 0442 0.173| 0.293 0.113 0.08 | 4.78 0.43 0.101
SB-04-0406 4-6 9/22/2021 2.07 J 205 406 | 184 J 0277 0.163(0.0512 J 0.0518 0.062| 2.04 0.277 0.103
SB-05-0505 0.5-5 9/22/2021 096 UJ 0703 16 | 1.74 J 0297 0.157(0.0665 J 0.0873 0.121| 1.56 0.271 0.096
SB-05-0510 5-10 9/22/2021 129 U 141 312 | 135 J 0274 0.201(0.0181 U 0.0442 0.074| 1.43 J 0257 0.115
SB-06-0203 2-3 9/22/2021 1.07 U 138 296 | 254 0.376 0.177|0.0087 U 0.0946 0.158| 2.6 J 0.367 0.088
SB-06-0501 0.5-1 9/22/2021 3.91 J 156 1.95| 5.01 0468 0.19 | 0197 J 0.0998 0.086| 5.05 J 0.462 0.147
SB-07-0102 1-2 9/22/2021 1.88 J 1.09 195 | 2.73 0.458 0.207| 0.145 ] 0.116 0.124| 2.73 J 0452 0.173
SB-07-0203 2-3 9/22/2021 1.52 J 0839 155| 14 0.259 0.141| 0.04 J 0.0622 0.091| 1.48 J 0.26 0.114
SB-08-0102 1-2 9/23/2021 0653 U 1.1 237 | 0.966 0.195 0.14 [0.0518 J 0.0524 0.065| 1.12 J 0.191 0.082
SB-09-0117 1-1.7 9/23/2021 1.13 U 181 4.02| 159 0.288 0.175|0.0304 U 0.0761 0.12 | 1.48 0.272 0.147
SB-09-0506 5-6 9/23/2021 2.14 J 1.03 1.69 | 1.94 0.279 0.146|0.0611 J 0.0714 0.096| 1.92 0.267 0.087
SB-10-0465 4-6.5 9/23/2021 0.74 J 0672 1.41 | 0.909 0.2 0.114| 0.0986 0.0701 0.068| 1.16 0.22 0.095
SB-10-0517 0.5-1.7 9/23/2021 1.13 U 206 455| 255 0.316 0.122|0.0727 J 0.076 0.099| 2.73 0.32 0.064
SB-11-0405 4-5 9/23/2021 146 U 147 328 | 146 J 0.25 0.127|0.0359 UJ 0.0562 0.082| 1.8 J 0.27 0.104
SB-11-0506 5-6 9/23/2021 1.12 U 127 264 | 1.02 J 0236 0.171(0.0294 U 0.0742 0.117| 1.06 0.232 0.143
SB-DUP-11 4-5 9/23/2021 229 UJ 16 331 201 J 0293 0.141| 0128 J 0.0824 0.083| 2.09 0.29 0.094
SB-12-0304 34 9/23/2021 | -0.236 U 143 317 | 135 J 0309 0.268(0.0941 J 0.0839 0.1 | 143 0.278 0.163
SB-12-0506 5-6 9/23/2021 1.04 U 163 345| 12 J 0239 0.198(0.0383 U 0.0842 0.124| 1.69 0.249 0.129
SB-14-0608 6-8 9/23/2021 -393 U 224 399 | 2.08 J 0311 0.204( 0.114 J 0.0986 0.124| 2.27 J 0303 013
SB-14-2540 2.5-4 9/23/2021 157 UJ 0.812 159 | 2.99 J 043 0.248| 0176 J 0105 0.092| 3.1 J 0414 0.142
SB-15-0406 4-6 9/23/2021 231 J 114 176 | 23 0.323 0.172|0.0477 J 0.0615 0.085| 2.4 0.314 0.097
SB-15-0608 6-8 9/23/2021 1.43 J 117 225 0.834 0.186 0.161|0.0168 U 0.0614 0.095| 0.807 0.154 0.072
SB-16-0235 2-35 9/23/2021 118 UJ 0.767 161 | 1.04 0.223 0.176(0.0321 J 0.0441 0.061| 1.16 0.219 0.137
SB-DUP-16 2-35 9/23/2021 0408 U 12 262 | 0.928 0.194 0.124|0.0315 UJ 0.0558 0.083| 0.874 0.176 0.06
SB-17-0102 1-2 9/24/2021 18.5 J 6.89 6.04 22 0.841 0.144| 0.97 0.179 0.067| 22.1 0.839 0.084
SS-DUP-17 1-2 9/24/2021 -5.2 R 339 643| 143 0.776 0.136| 0.526 0.155 0.088| 14.6 0.781 0.1
SB-18-0102 1-2 9/24/2021 127 UJ 0.787 1.36 | 0.838 0.195 0.15 [0.0043 U 0.0399 0.074| 0.756 0.168 0.084
SB-19-0102 1-2 9/24/2021 0.818 UJ 0.624 1.43 | 0.694 0.204 0.187 0.0974 0.0693 0.067| 1.01 0.214 0.135
SB-19-0203 2-3 9/24/2021 0.855 UJ 0.666 1.48 | 0.79 0.207 0.176|0.0346 J 0.0474 0.065| 0.998 0.202 0.101
SB-23-0102 1-2 9/27/2021 1.49 U 212 47 29 0.401 0.182| 0.272 0.129 0.107| 2.9 J 0.394 0.156
SB-DUP-23 1-2 9/27/2021 213 U 219 517 | 2.05 0.325 0.155/0.0447 J 0.0684 0.1 | 254 J 0352 0.114
SB-24-0102 1-2 9/27/2021 2.2 UJ 141 2.7 | 1.98 0.288 0.138| 0.105 J 0.0807 0.092| 2.21 J 0.292 0.066

VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

[1]: by gamma spectrometry; [2]: by alpha spectrometry; 2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; DUP: duplicate; ft: feet; ID: identification; J: Estimated
value; MDA: Minimum Detectable Activity; pCi/g: picocuries per gram; Qual: Data Qualifer; R: rejected; SB: soil boring; U: not detected at the assocated level; USEPA: U.S. Environmental
Protection Agency; *The DUP is a field duplicate of the preceding sample

Page 6 of 29




Table 5-3. Downhole Gamma Scan Results

SB-01 SB-02 SB-03 SB 04 Test 1 SB-04 Test 2 SB-05 Test 1 SB-05 Test 2

Depth (ftbgs)] GR |[GRTotal'| GR Total’'|GR Total' K* U" Th' [GRTotal’ K° U" Th'|GRTotall K° U" Th'|[GRTotall K U™ Th"

0.1 - _ - _ - - - - . . . . n . n . . . .

0.0 2207 2228 2133 1378 26.7 88 | 0.1 1378 26.7 88 | 0.1 1925 456 183 28 1530 331122 14

0.2 - - - 1678 267 89 0.2 1678 26.7| 89 0.2 1858 404 198 22 1601 335119 14

1867 268 89 03 1867 268 89 | 0.3 2058 426 254 19 1902 348119 15

0.6 - - - 2195 267 89 03 2195 26.7/ 89 03 1959 426 218 16 1761 35.1/116 17

0.8 - - - 2333 269 9.0 03 2333 269 9.0 03 1727 428 209 14 1794 355120 19

1.0 2535 2936 2113 2126 270 91 | 0.2 2126 270 91 | 0.2 1636 43.1 186 12 1680 35.0] 127 22

1.2 - - - 2124 270 93 03 2124 270/ 93 03 1666 388 183 11 1555 36.0 123 21

1696 271 94 04 1696 2711 94 | 04 1258 409 166 24 1408 351130 23

1.6 - - - 1783 274 95 04 1783 2741 95 04 1447 43.7 165 22 1479 355]131 25

1.8 - - - 1623 277 96 04 1623 2771 96 04 1101 403 152 21 1128 352133 24

2.0 1503 2920 822 1545 280 9.7 04 1545 280 9.7 | 04 834 40.7 141 19 799 355133 27

2.2 - - - 1432 280 9.7 04 1432 280/ 9.7 04 992 39.1 132 18 902 348|136 26

- 1627 283 98 04 1627 283 98 04 731 36.6 142 17 825 3441132 27

2.6 - - - 1601 28.4 100 04 1601 28.41100 04 831 353 134 16 849 345]13.0 26

- - 1336 285 100 04 1336 285100 04 904 346 131 15 604 34.0 | 127 27

3.0 1209 - - 1623 28.7 102 04 1623 28.7/102 04 858 334 124 14 931 340|126 27

3.2 - - - 1491 285| 9.7 04 1491 285] 9.7 | 04 1117 3241125 13 1146 3371126 29

3.4 - - - 1530 288 98 | 04 1530 288 98 | 04 1511 323 126| 1.3 1295 339 126 2.8

3.6 - - - 1208 285| 9.8 05 1208 285] 98 | 05 - - - - - - - -

3.8 - - - 874 288 95| 05 874 288 95| 05 - - - - - - - -

4.0 - - - 752 280 95 05 752 280 95 05 - - - - - - - -

4.2 - - - 667 282 95| 05 667 282 95| 05 - - - - - - - -

44 - - - 667 275] 9.6 05 667 275 96 05 - - - - - - - -

4.6 - - - 732 276 9.6 | 05 732 276 96 | 05 - - - - - - - -

4.8 - - - 589 277 96 05 589 2771 96 | 05 - - - - - - - -

5.0 - - - 619 277 96 | 05 619 277 96 | 05 - - - - - - - -

5.2 - - - 770 278 9.6 05 770 278 96 05 - - - - - - - -

5.4 - - - 784 276 9.7 | 05 784 276 9.7 | 05 - - - - - - - -

5.6 - - - 728 276 9.7 0.6 728 276 9.7 | 06 - - - - - - - -

5.8 - - - 751 276 93 | 0.6 751 276 93 | 0.6 - - - - - - - -

6.0 - - - 885 275 95 0.6 885 275 95 06 - - - - - - - -

6.2 - - - 855 277 96 | 0.8 855 277 96 | 0.8 - - - - - - - -

6.4 - - - 775 280| 9.6 038 775 28.0 96 08 - - - - - - - -

04 | - 1 - 1 - 1 - - - | - - 0 - - | - - -

11.0 - - - - - - - - - - -

11.4 - - - - - - - - - - -

11.8 - - - - - - - - - - -

27 e e S S [ e I

Note: The downhole gamma logging tool was equipped with a Thallium doped Sodium Iodide crystal (NaI(T1)), which, when struck by gamma rays, emits pulses of light. These pulses are amplified by a
photomultiplier tube and are converted into electrical pulses. The # of pulses are counted, digitized and transmitted to the surface acquisition system. In addition to the “total natural gamma counts” a
real time process on the energy spectrum is applied and computes the concentration of the three main radioisotopes K, Th and U. 1: counts per minute; *Hole collapsed; **Encountered groundwater; -:
no data; bgs: below ground surface; cpm: counts per minute; ft: feet; GR: gamma rate; K: Potassium; Th: Thorium; U: Uranium
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Table 5-3. Downhole Gamma Scan Results

Depth (ft bgs)

SB-06 Test 1

SB- 06 Test 2

SB-07 Test 1

SB-07 Test 2

SB-09 Test 1

SB-09 Test 2

GR TotalF K*

U

GR Total’ K*

U

GR Total

K

U

Th*

GR TotalF K*

U

GR Total’ K*

U

GR TotalF K*

U

-0.1

3040

34.4

21.6

1231

17.5

74

2.0

1289

311

14.2

1284

24.8

15.2

1377

114

10.6

2339

42.9

235

1439

19.7

13.0

1.3

1227

32.3

14.0

1694

305

10.1

1557

11.6

10.6

3550

28.6

31.2

3012

43.0

23.6

1601

14.8

135

4.8

1395

32.5

14.7

1623

26.1

20.6

1942

12.2

10.7

3232

42.2

21.8

2248

15.6

10.8

3.8

1794

333

15.0

2549

42.1

29.9

2472

26.1

18.2

2311

12.7

10.9

2460

43.7

22.1

2332

23.4

9.0

3.2

2167

33.8

14.2

2618

28.4

18.5

2679

13.0

111

2477

44.1

28.6

2276

43.1

23.5

2439

29.5

14.8

2.7

2230

33.2

14.6

2897

33.7

20.5

2899

134

113

2533

42.9

23.2

2180

29.3

14.7

24

2364

33.2

15.5

2704

34.5

20.5

2828

13.6

11.6

2215

45.9

29.0

2527

43.2

22.9

2090

26.0

13.0

4.1

2309

33.6

15.3

2997

32.1

18.2

2829

14.3

11.9

2073

43.2

22.8

2823

25.3

13.6

5.5

2548

35.1

16.5

1957

45.8

26.6

2696

34.3

20.5

2635

145

11.8

2069

42.3

23.0

2457

29.6

12.3

5.0

2596

34.3

17.1

3230

34.5

21.9

2752

14.9

11.9

2032

42.2

22.6

2300

30.5

12.5

6.9

2676

35.4

17.0

2986

36.0

22.2

2657

15.1

11.9

1890

42.0

22.2

2663

36.6

17.7

2952

38.4

20.5

3131

155

12.1

1718

40.9

22.7

2689

39.6

19.8

2495

15.7

12.4

1815

411

22.7

2231

40.2

18.5

2258

15.9

12.3

1751

38.6

17.4

1594

16.2

12.4

1251

37.6

17.6

1339

16.4

12.3

1179

36.7

17.0

1266

17.0

12.1

885

35.7

16.1

990

16.9

12.0

827

35.1

15.3

822

16.8

12.0

642

34.6

14.6

707

16.8

12.2

664

33.8

14.7

837

17.0

12.2

738

32.7

14.7

800

17.2

12.2

758

32.7

14.1

742

17.1

12.1

969

32.0

135

936

17.1

12.2

754

31.4

13.7

861

17.3

12.1

734

31.2

13.6

715

17.4

12.0

535

30.5

13.1

672

17.3

11.9

574

30.2

12.7

683

17.6

11.8

490

29.6

12.3

596

17.6

11.8

623

29.2

12.4

698

17.6

11.7

504

28.8

12.0

498

17.6

11.6

9.8

10.0

10.2

10.4

10.6

10.8

11.0

11.2

114

11.6

11.8

12.0

12.2

12.4

12.6

Note: The downhole gamma logging tool was equipped with a Thallium doped Sodium Iodide crystal (NaI(Tl)), which, when struck by gamma rays, emits pulses of light. These pulses are amplified by a photomultiplier tube and are

converted into electrical pulses. The # of pulses are counted, digitized and transmitted to the surface acquisition system. In addition to the “total natural gamma counts” a real time process on the energy spectrum is applied and computes
the concentration of the three main radioisotopes K, Th and U. 1: counts per minute; *Hole collapsed; **Encountered groundwater; -: no data; bgs: below ground surface; cpm: counts per minute; ft: feet; GR: gamma rate; K: Potassium;
Th: Thorium; U: Uranium
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Table 5-3. Downhole Gamma Scan Results

SB-10 Test 1 SB-10 Test 2 SB-11 Test 1 SB-11 Test 2
Depth (ft bgs)[GR Total K& U° _Th" |[GRTotaF K* _U° _Th |GRTotar K* U° Th |GRToaF K U TR
0.0 2116 243 118 41| 1472 330 158 30| 730 233 79 09| 689 | 349 102 37
0.2 2608 289 130 27| 2130 330 159 34| 852 266 89 43| 665 | 345 103 3.7
0.4 2886  29.7 117 20| 2502 338 163 33| 598 262 98 3.2 | 478 | 344 101 36
0.6 2660 337 176 16| 2653 359 163 32| 831 277 79 48| 835 340 101 35
0.8 2819 337 189 28| 2500 358 161 34| 772 288 84 40| 781 342 99 35
1.0 3070 400 200 24| 2735 369 168 37| 835 307 72 35| 627 341 98 34
1.2 2886 414 217 21| 2855 369 177 36| 807 297 63 30| 518 339 98 34
1.4 3252 396 212 28| 2888 374 186 40| 870 277 69 27| 725 339 100 3.3
16 2977 391 216 25| 2879 374 187 43| 1118 290 76 24| 877 340 98 33
18 2826 394 228 23| 2926 379 187 42| 1410 284 79 22| 961 339 97 33
2.0 2249 369 255 29| 2772 382 189 45| 1173 292 80 28| 839 335 96 3.2
2.2 2073 380 268 2.6 | 2421 376 186 44 | 1269 307 7.4 26 | 1056 | 340 96 3.2
2.4 1687 381 254 30 | 2136 377 188 47 | 1328 316 7.7 24| 1183 | 338 97 31
2.6 1375 366 238 28 | 1429 368 185 46 | 1455 319 71 23| 1200 | 335 96 3.2
2.8 1260 370 228 26| 1261 | 373 183 45| 1092 317 67 21| 1198 332 95 31
3.0 1246 359 220 25| 1080 | 367 181 44 | 1014 306 63 20| 1155 330 96 3.2
3.2 945 343 212 23| 1023 367 179 43| 1325 319 65 19| 1133 328 97 32
3.4 1125 | 347 206 22| 1078 371 17.7 42| 1663 323 62 25| 1141 326 98 3.4
3.6 1104 330 203 25| 992 373 175 41| 1949 342 66 24| 1546 328 98 35
3.8 1351 | 330 194 24| 1110 379 177 40| 2232 338 63 29| 1445 329 98 34
4.0 1522 330 189 23| 1141 377 174 40| 2372 357 70 32| 1427 328 98 34
42 1500 | 330 180 22| 1154 373 170 39| 2260 354 75 31| 2165 334 97 34
44 1469 333 17.3 24 | 1445 | 376 167 38| 2696 364 80 4.2 | 2463 344 96 3.3
46 1703 | 347 17.8 26| 1452 374 164 40| 2528 358 95 45| 2257 344 97 34
48 1447 348 171 25| 1439 376 166 39| 2798 365 96 43| 2456 343 99 35
5.0 1415 342 174 24| 1437 372 165 39 | 2462 372 103 47| 2612 340 102 35
5.2 1452 344 173 23| 1600 374 166 3.8 | 2841 383 119 50| 2287 336 105 35
5.4 1240 338 17.0 23| 1371 371 165 37| 2650 388 129 48| 2979 340 107 3.4
5.6 1247 335 165 25| 1070 369 162 3.7 | 2704 398 139 47| 2619 343 109 34
5.8 1235 334 164 29| 1289 366 160 36 | 2250 | 39.6 145 45| 2848 346 113 33
6.0 - - -] - - - -] - 2159 393 140 44| 2559 349 111 35
6.2 - -1 - T - - - - 1738 392 140 46| 2330 356 110 35
6.4 - - -] - - - -] - 1545 384 141 45| 1681 358 113 34
6.6 - -1 - T - - - - 1443 378 140 43| 1697 356 112 36
6.8 - - -] - - - -] - 1507 381 146 42| 1575 360 112 35
7.0 - -1 - T - - - - 1629 | 379 143 45| 1364 357 111 35
7.2 - - -] - - - -] - 1617 379 139 44| 1693 360 112 35
7.4 - -1 - T - - - - 1691 | 373 135 43| 1756 358 112 3.4
7.6 - - -] - - - -] - 1496 382 132 42| 1881 356 112 34
7.8 - -1 - T - - - - 1367 383 132 41| 1586  36.0 111 3.4
8.0 - - -] - - - -] - 1444 387 129 40| 1721 360 110 33
8.2 - -1 - T - - - - 1241 384 126 39| 1383 360 109 33
8.4 - - -] - - - -] - 1370 390 129 38| 1390 359 108 3.3
8.6 - -1 - T - - - - 1116 | 388 128 39| 1397 362 107 3.2
8.8 - - -] - - - -] - 1365 390 125 40| 1542 361 109 3.2
9.0 - -1 - T - - - - 1247 391 123 40| 1232 362 110 33
9.2 - - -] - - - -] - 1653 | 386 123 39| 1310 360 109 33
9.4 - -1 - T - - - - 1205 388 121 38| 1437 361 109 34
9.6 - - -] - - - -] - 1502 | 386 11.8 3.7 | 1293 360 108 35
9.8 - -1 - T - - - - 1526 | 382 11.6 3.9 | 1304 358 107 35
10.0 - - -] - - - -] - 1185 378 114 38| 1553 362 110 36
10.2 - -1 - T - - - - 1217 377 114 37| 1682 363 110 36
10.4 - - -] - - - -] - 1062 | 375 11.2 36| 1318 362 109 36
10.6 - -1 - T - - - - 1085 | 376 11.0 38| 1312 360 110 35
10.8 - - -] - - - -] - 1015 374 108 39| 1583 360 110 35
11.0 - -1 - T - - - - 930 | 37.0 106 39| 1075 | 359 111 35
11.2 - - -] - - - -] - 729 367 105 38| 1228 | 359 111 35
11.4 - -1 - T - - - - 851 363 108 3.7 | 937 | 358 11.0 35
11.6 - - -] - - - -] - 668 357 106 37| 749 | 357 110 35
11.8 - -1 - T - - - - 681 357 105 39| 776 | 354 109 35
12.0 - - -] - - - -] - 721 353 105 38| 942 351 108 3.4
12.2 - -1 - T - - - - - - T - 720 | 353 107 3.4
12.4 - - -] - - - -] - - -] - 588 353 106 3.4
12.6 - - - - - - 945 350 105 3.4

Note: The downhole gamma logging tool was equipped with a Thallium doped Sodium Iodide crystal (NaI(T1)), which, when struck by gamma rays, emits pulses
of light. These pulses are amplified by a photomultiplier tube and are converted into electrical pulses. The # of pulses are counted, digitized and transmitted to the
surface acquisition system. In addition to the “total natural gamma counts” a real time process on the energy spectrum is applied and computes the concentration
of the three main radioisotopes K, Th and U. 1: counts per minute; *Hole collapsed; **Encountered groundwater; -: no data; bgs: below ground surface; cpm:
counts per minute; ft: feet; GR: gamma rate; K: Potassium; Th: Thorium; U: Uranium
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Table 5-3. Downhole Gamma Scan Results

SB- 12 Test 1 SB-12 Test 2 SB-14 Test 1

Depth (ft bgs)[GR TotalF K* U™ Th™ | GR Total K* U" Th' [GR Total" K* U* Th*
0.0 727 174 13 | 0.0 744 33.9 121 2.7 573 12.00162 | 3.52 | 0.77
0.1 - - - - - - - - - - - -
0.2 1052 116 6.1 | 0.0 808 33.6 119 26 602 11.97744 | 3.52 | 0.77
0.3 - - - - - - - - - - - -
0.4 831 244 45 | 0.0 998 33.8 120 2.6 834 12.01746 | 3.58 | 0.77
0.5 - - - - - - - - - - - -
0.6 1190 195 73 | 0.0 972 335 121 2.6 977 12.2028 | 3.67 | 0.77
0.7 - - - - - - - - - - - -
0.8 1205 295 83 | 0.0 1074 334 119 25 1109 12.44928 | 3.71 | 0.77
1.0 1302 253 71| 00 1167 33.1 11.7 | 2.6 1200 12.5358 | 3.82 | 0.77
11 - - - - - - - - - - - -
1.2 1429 265 6.2 | 0.0 1254 33.3 11.7 | 2.7 1446 12.87816 | 3.73 | 0.77
1.4 1287 251 71 0.0 1259 331 117 31| 1130  13.01028  3.73| 0.91
15 - - - - - - - - - - - -
1.6 1697 271 6.4 | 0.0 1468 33.9 11.8 3.0 1254 13.46628 | 3.73 | 0.91
1.7 - - - - - - - - - - - -
1.8 1711 301 86 | 14 1397 34.3 12.0 3.0 1123 13.41708 | 3.85 | 0.91
2.0 1865 311 79 | 21 1488 34.1 120 29 1059 13.33212 | 3.85 | 0.91
2.1 - - - - - - - - - - - -
2.2 1382 319 73 | 28 1455 34.2 120 29 1025 13.61112 | 3.84 | 0.91
2.3 - - - - - - - - - - - -
24 1333 296 83 | 2.6 1458 34.4 119 29 1391 13.72926 | 3.84 | 0.97
2.5 - - - - - - - - - - - -
2.6 1390 285 78 | 24 1253 34.3 119 3.0 1370 13.85304 | 3.75 | 0.94
2.8 1196 287 73 22 1023 33.9 11.8 | 3.0 1639 14.1114 | 3.83 | 0.94
3.0 1150 270 79 | 21 1112 33.9 116 | 29 1855 14.51874 | 3.98 | 0.98
3.2 1443 268 87 | 20 1356 33.7 116 | 29 2117 14.74212 | 4.02 | 1.08
34 1438 260 95| 19 1319 33.8 115] 3.0 2344 14.96538 | 4.19 | 1.08
3.6 1986 276 104 1.8 1992 33.9 11.8 3.0 2369 15.38382 | 4.32 | 1.08
3.8 2083 274 105 1.7 1455 33.7 116 | 29 2649 1592478 | 451 | 1.17
4.0 1993 26.7 106 | 1.6 1683 33.7 11.7] 29 2655 16.34994 | 451 1.29
4.2 2180 26.0 106 1.6 2110 33.7 12.0| 29 2642 16.60338 | 5.01| 1.35
4.4 2301 262114 1.9 2206 34.0 121 29 2695 17.0307 | 5.23 | 1.43
4.6 2523 274 127 23 2417 344 12.1 3.0 2895 17.23068 | 5.42 | 1.55
4.8 2182 2731127 2.2 2224 34.4 121 3.0 2891 17.62938 | 5.62 | 1.55
5.0 2342 2841128 21 2150 34.6 124 3.2 2651 17.84586 | 5.69 | 1.59
5.2 2268 28.0| 124 20 2448 34.6 124 3.1 2913 17.90988 | 5.89 | 1.59
5.4 2205 295 131 2.0 1873 34.8 12.7] 3.1 2794 18.21126 | 6.19 | 1.65
5.6 1905 29.2 131 23 2053 34.8 129] 3.1 2703 18.32184 | 6.4 | 1.65
5.8 1676 29.7 126 2.2 1676 34.6 13.6 3.0 2729 18.81582 | 6.65| 1.73
6.0 1796 313122 21 1457 34.6 135 3.0 2655 18.9627 | 6.75| 1.73
6.2 1888 323 124 21 1588 35.0 13.7| 3.2 2576 19.3881 6.79 | 1.77
6.4 1710 3271126 20 1717 35.3 13.7 ] 3.1 2152 19.63026 | 6.85 | 1.69
6.6 1759 33.0 123 2.0 1712 355 13.6| 3.2 2151 19.67118 | 6.92 | 1.76
6.8 1690 325119 21 1735 35.5 13.7 | 3.3 1767 19.96572 | 7.07 | 1.83
7.0 1988 331 116 24 2235 35.3 13.7 3.2 1433 20.09142 | 7.3 | 1.75
7.2 1870 335117 24 1962 355 13.8| 3.2 1604 20.27292 | 7.25| 1.78
7.4 2223 343 114 23 2030 35.6 138 | 3.3 1723 20.34534 | 7.25| 1.82
7.6 1913 342 111 22 1879 35.9 13.8| 3.3 1751 20.36262 | 7.31 | 1.95
7.8 1766 341 119 22 1891 36.1 13.7| 3.3 1318 20.50098 | 7.44 | 1.95
8.0 1788 337116 21 1437 36.2 136 3.4 1341 20.47752 | 7.51 | 1.95
8.2 1937 340 117 21 1768 36.2 134 34 1472 20.95752 | 7.67 2
8.4 2153 339117 20 1892 36.5 135 35 1448 21.33762 | 7.71| 2
8.6 2063 344 116 2.2 1980 36.6 13.6 35 1384 21.46242 | 7.68 | 2.05
8.8 1738 343114 21 1622 36.6 136 34 1388 21.58614 | 7.66 | 2.05
9.0 1664 346 111 21 1581 36.6 135 35 1215 21.55962 | 7.72 | 2.05
9.2 1384 349114 20 1607 36.4 135 35 1122 21.69378 | 7.72 | 2.12
9.4 1520 350 114 2.0 1443 36.2 136 | 3.5 1167 21.84408 | 7.75 | 2.15
9.6 1601 346 119 26 1511 35.9 13.7| 3.6 1078 21.82728 | 7.7 | 2.19
9.8 1502 344 119 26 1205 35.8 13.7| 3.6 1284 21.6804 | 7.77 | 2.26
10.0 1391 3441116 25 1237 35.9 13.7 35 944 21.66384 | 7.84 | 2.33
10.2 1247 343 114 25 1503 36.0 13.7 35 873 21.63414 | 7.91 | 2.33
10.4 1067 342117 24 1490 36.1 13.7 35 996 21.77538 | 8.05| 2.33
10.6 1358 340 115 24 1293 36.3 13.7 34 822 21.85368 § 8.12 | 2.36
10.8 1595 338 11.7 | 2.3 1463 36.3 13.7 | 34 834 21.91692 | 8.19 | 2.43
11.0 1597 338 123 23 1480 36.3 13.7 34 743 22.05642 | 8.19 | 2.43
11.2 1816 338124 23 1605 36.4 13.7 | 34 761 22.19538 | 8.26 2.5
114 1687 33.7 122 2.2 1592 36.5 136 | 3.3 847 22.35834 | 8.31 | 2.55
11.6 2009 33.7 120 2.2 1791 36.8 135] 33 752 22.48986 @ 8.23 | 2.55
11.8 2288 338 122 21 1916 37.0 135] 3.3 851 22.48308 | 8.06 | 2.55
12.0 1696 341 122 21 1904 37.2 13.6| 3.3 839 22.6617 | 8.06 | 2.55
12.2 - - - - 1795 37.0 135 33 917 22.72746 | 8.04 | 2.55
12.4 - - - - 2029 37.4 135] 3.3 1143 22.99212 | 8.11 | 2.62
12.6 - - - - - - - - - - - -

Note: The downhole gamma logging tool was equipped with a Thallium doped Sodium lodide crystal (Nal(Tl)), which, when

struck by gamma rays, emits pulses of light. These pulses are amplified by a photomultiplier tube and are converted into electrical
pulses. The # of pulses are counted, digitized and transmitted to the surface acquisition system. In addition to the “total natural

gamma counts” a real time process on the energy spectrum is applied and computes the concentration of the three main
radioisotopes K, Th and U. 1: counts per minute; *Hole collapsed; **Encountered groundwater; -: no data; bgs: below ground
surface; cpm: counts per minute; ft: feet; GR: gamma rate; K: Potassium; Th: Thorium; U: Uranium
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Table 5-3. Downhole Gamma Scan Results

SB-14 Test 2 SB-15 Test 1 SB-15 Test 2 SB-16 SB-19 SB-23 SB-24
Depth (ft bgs)| GR Total K* U* Th' |GR Total K* U* Th' |GR Total K* U* Th' [|GR Total" | GR Total" | GR Total” | GR Total®

0.0 782 22.90176 | 8.22 | 2.63 852 18.7 30 11 1154 36.8 148 | 35 2421 2110 2313 2568
0.1 - - - - - - - - - - - - - - - -
0.2 540 22.96716 | 8.13 | 2.55 1049 30.6 20 07 671 36.2 147 | 3.4 - - - -
0.3 - - - - - - - - - - - - - - - -
0.4 732 22.90488 | 8.15 | 2.48 1170 32.1 38 05 856 354 149 | 33 - - - -
0.5 - - - - - - - - - - - - 3376 3021 3286 3321
0.6 968 23.02488 | 8.15 | 2.48 1242 314 50 | 04 807 35.3 148 | 3.3 - - - -
0.7 - - - - - - - - - - - - - - - -
0.8 994 23.15742 | 8.2 | 2.48 1317 30.9 41 04 843 34.5 144 | 3.2 - - - -
0.9 - - - - - - - - - - - - - - - -
1.0 1172 23.52522 | 8.24 | 2.53 1226 31.8 49 | 03 1134 34.5 141 3.1 4016 3579 4316 5125
11 - - - - - - - - - - - - - - - -
1.2 1054 23.62284 | 8.29 | 2.53 1490 30.1 54 03 1147 34.3 142 | 3.1 - - - -
1.3 - - - - - - - - - - - - - - - -
1.4 1289 23.72472 | 8.35 | 2.53 1452 28.8 58 0.2 1697 35.2 142 | 3.0 - - - -
15 - - - - - - - - - - - - 4267 3686 - 6532
1.6 1198 23.81718 | 8.47 | 2.53 1457 30.6 53 0.2 1424 35.1 143 | 3.1 - - - -
1.7 - - - - - - - - - - - - - - - -
1.8 1083 23.85342 | 8.58 | 2.53 1453 31.2 73 1.0 1237 34.8 140 | 3.0 - - - -
1.9 - - - - - - - - - - - - - - - -
2.0 1091 23.99064 | 8.58 | 2.57 1572 34.7 6.7 1.0 1212 35.0 139 | 3.0 - 3406 - 7113
2.1 - - - - - - - - - - - - - - - -
2.2 957 23.79372 | 8.63 | 2.57 1489 36.0 75 09 1469 34.9 141 3.1 - - - -
2.3 - - - - - - - - - - - - - - - -
24 1390 24.07428 @ 8.7 | 2.64 1692 34.1 83 08 1510 34.8 141 3.0 - - - -
2.5 - - - - - - - - - - - - - - - -
2.6 1357 24.25728 @ 8.7 | 2.64 1818 324 10.2 | 0.8 1320 35.1 142 | 3.0 - - - -
2.8 1409 24.41742 | 8.86 | 2.69 2073 32.2 95 | 25 1659 35.2 141 3.1 - - - -
3.0 1574 245916 | 8.99  2.78 2096 31.9 106 | 2.9 1863 34.9 13.8 | 3.0 - - - -
3.2 1769 25.09062 | 9.08 | 2.82 2528 35.2 116 | 2.7 2142 34.9 13.6 | 3.0 - - - -
34 2038 25.35138  9.32 | 2.82 2553 37.1 114 26 2196 34.6 13.7 | 29 - - - -
3.6 2353 25.32288 | 9.38 | 2.74 2305 38.5 11.8| 25 2548 34.7 141 2.9 - - - -
3.8 2545 25.87458 | 9.59 | 2.74 2017 39.2 112 28 2013 35.3 139 2.8 - - - -
4.0 2789 26.10762 | 9.93 | 2.79 2340 37.9 120 2.7 2812 37.1 145 2.8 - - - -
4.2 2571 26.1753 | 9.98 | 2.88 2419 37.4 122 29 2194 37.3 146 2.7 - - - -
4.4 2700 26.30484 | 10.1  2.94 2657 38.3 124 2.8 2038 375 146 | 3.0 - - - -
4.6 2640 26.70198  10.3 | 2.94 2457 38.2 13.7 34 2368 38.0 144 29 - - - -
4.8 2795 26.96814 | 10.5  2.94 2941 375 149 33 2860 37.9 1441 2.9 - - - -
5.0 2847 27.45486 @ 10.7 | 2.94 2648 38.9 151 3.2 2594 37.8 152 2.8 - - - -
5.2 2569 27.64128 | 10.9 | 3.03 2126 38.8 156 3.4 2737 38.0 155 2.8 - - - -
5.4 2811 28.1658 11 | 3.03 2363 39.7 15.7 | 4.2 2572 37.7 161 2.8 - - - -
5.6 2532 28.22712 | 11.3 | 3.09 2029 39.9 154 4.1 1790 37.2 16.3| 2.7 - - - -
5.8 2271 28.43838  11.3 | 3.09 1763 39.8 149 4.0 2108 37.4 16.3 2.7 - - - -
6.0 2544 28.8471 | 11.5] 3.29 1635 39.2 148 | 3.8 2104 37.3 16.4 | 2.6 - - - -
6.2 2410 29.30928  11.7 | 3.39 1546 38.9 155 3.7 1504 37.1 164 2.6 - - - -
6.4 2321 29.67552 | 11.8 | 3.49 1614 38.3 153 3.9 1522 36.8 16.4 | 2.6 - - - -
6.6 2202 29.91042 119 3.49 1398 37.7 153 3.8 1403 37.2 16.2 2.5 - - - -
6.8 2062 29.87388 | 11.9 | 3.49 1411 37.1 154 3.7 1687 37.4 16.2 | 2.5 - - - -
7.0 1936 29.96406 @ 11.9  3.62 1482 36.9 152 3.6 1488 37.4 16.0 2.5 - - - -
7.2 1637 30.14496 | 12 | 3.62 1306 37.2 151 35 1520 37.1 16.0| 2.4 - - - -
7.4 1498 30.23376 | 12.2 | 3.67 - - - - 1302 37.3 158 24 - - - -
7.6 1533 30.46926 | 12.2 | 3.67 - - - - 1074 36.8 156 2.4 - - - -
7.8 1604 30.70962 | 12.3 | 3.73 - - - - - - - - - - - -
8.0 1532 30.906 | 12.5 3.73 - - - - - - - - - - - -
8.2 1588 31.10364  12.8 | 3.73 - - - - - - - - - - - -
8.4 1477 31.3668 | 12.8 | 3.73 - - - - - - - - - - - -
8.6 1494 31.63842  12.8 | 3.73 - - - - - - - - - - - -
8.8 1251 31.86474 | 12.9 | 3.73 - - - - - - - - - - - -
9.0 1386 31.84866 @ 12.9 | 3.73 - - - - - - - - - - - -
9.2 1402 32.0604 | 13.1 3.73 - - - - - - - - - - - -
9.4 1081 32.21568 | 13.1 | 3.79 - - - - - - - - - - - -
9.6 1000 32.09046 | 13.1 | 3.79 - - - - - - - - - - - -
9.8 1072 32.32704 | 13.1 | 3.83 - - - - - - - - - - - -
10.0 1048 32.30616 | 13.1 | 3.83 - - - - - - - - - - - -
10.2 1001 32.6574 | 13.1 | 3.83 - - - - - - - - - - - -
10.4 921 32.64918 | 13.1 | 3.83 - - - - - - - - - - - -
10.6 965 32.83218 | 13.1 | 3.83 - - - - - - - - - - - -
10.8 842 32.84484 | 13 | 3.88 - - - - - - - - - - - -
11.0 761 32.82486 = 13 | 3.88 - - - - - - - - - - - -
11.2 932 32.88954 | 13 | 3.88 - - - - - - - - - - - -
114 896 33.02088 @ 13 | 4.01 - - - - - - - - - - - -
11.6 688 33.30042 | 13 | 4.01 - - - - - - - - - - - -
11.8 787 33.34542 | 13.1 | 4.05 - - - - - - - - - - - -
12.0 901 33.39966 | 13.1  4.14 - - - - - - - - - - - -
12.2 855 33.49668 @ 13.1 | 4.14 - - - - - - - - - - - -
12.4 887 33.68052 | 13.1  4.14 - - - - - - - - - - - -
12.6 1310 34.02996 @ 13.1 | 4.14 - - - - - - - - - - - -

Note: The downhole gamma logging tool was equipped with a Thallium doped Sodium Iodide crystal (Nal(Tl)), which, when struck by gamma rays, emits pulses of light. These pulses are amplified by a
photomultiplier tube and are converted into electrical pulses. The # of pulses are counted, digitized and transmitted to the surface acquisition system. In addition to the “total natural gamma counts” a real
time process on the energy spectrum is applied and computes the concentration of the three main radioisotopes K, Th and U. 1: counts per minute; *Hole collapsed; **Encountered groundwater; -: no data;
bgs: below ground surface; cpm: counts per minute; ft: feet; GR: gamma rate; K: Potassium; Th: Thorium; U: Uranium
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Table 5-4. Results of Test Pit Soil Samples (Alpha and Gamma Spectroscopy)

Analyte Actinium-228 (Ra-228) Bismuth-212 Radium-226 (Bismuth-214) Lead-212
CAS# 13982-63-3
Units pCilg pCilg pCilg pCilg
Background Soil NA NA 2.294 NA
Project Screening Level 735 NA 2.294 NA
Source of Screening Level USEPA 2021 Residential NA USEPA 2008 Background NA
Sample ID Depth (ft bgs)  Sample Date | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 26 MDA
TS-01-0002 0-2 9/24/2021 174 ) 0.298 0417 | 211 J 0.887 1.42 2.9 J 031 0215 141 J 0.214 0.29
TS-01-0204 2-4 9/24/2021 267 ) 0.578 0.888 | 3.19 J 174 293 | 4.02 J 0.515 0.422 219 J 0.352 0.431
TS-02-0002 0-2 9/24/2021 136 U 149 334 | 256 Ul 6.28 115 | 347 J 30 172 637 WU 6.44 3.08
TS-02-0304 3-4 9/24/2021 19 J 0715 148 | -144 W 131 5.4 35.1 J 331 0771 442 J 0.684 0.789
TS-DUP-01 3-4 9/24/2021 129 J 0.508 1.05 | -259 U] 879 377 32 J 292 0539 -448 UJ 0635 0.924
TS-03-0002 0-2 9/24/2021 161 J 0.305 0.463 | 2.35 J 0896 1.36 | 35 J 0.349 0.226 1.49 J 0.229 0.31
TS-03-0204 2-4 9/24/2021 2.83 J 0.57 0742 | 3.86 J 192 355 | 3.26 J 0.476 0456 3.11 J 0.446 0.376
TS-04-0002 0-2 9/24/2021 127 ) 0.303 0.583 | 2.29 J 0992 157 | 119 J 0.919 0.289 -0.04 UJ 0.231 0.437
TS-DUP-02 0-2 9/24/2021 157 0.338  0.592 | 1.06 J 116 213 | 127 J 0.986 0.315 -011 UJ 0.242 0.465
TS-04-0406 4-6 9/24/2021 245 ) 0.382 0.462 | 2.79 J 1.07 169 | 2.74 J 0.313 0.265 2.38 J 0.29 0.329
Table 5-4. Results of Test Pit Soil Samples (Alpha and Gamma Spectroscopy)
Analyte Lead-214 Potassium-40 Thallium-208 Uranium-235
CAS# 13966-00-2
Units pCilg pCilg pCilg pCilg
Background Soil NA 18.81 NA Below MDA
Project Screening Level NA NA NA 0.203
Source of Screening Level NA NA NA USEPA 2021 Residential
Sample ID Depth (ft bgs)  Sample Date | Result Qual 20 MDA | Result Qual 20 MDA | Result  Qual 20 MDA | Result  Qual 26 MDA
TS-01-0002 0-2 9/24/2021 3.39 J 0.33 0.227 | 5.83 J 141 202 | 0.56 J 0.101 0.125| 0356 UJ 0.0895 0.675
TS-01-0204 2-4 9/24/2021 4.65 J 0.532 0.458 | 12.6 J 269 214 | 101 J 0.203 0.223 | 0.359 U 0.126 0.886
TS-02-0002 0-2 9/24/2021 377 J 387 212 | 807 J 553 9.8 | 0.751 J 0.514 0.874 | 135 J 393 6.18
TS-02-0304 3-4 9/24/2021 35.8 J 405 0842 | 13 J 298 3.96 | 0.799 J 0.26 0.422 | 2.74 J 0419 27
TS-DUP-01 3-4 9/24/2021 34.8 J 3.65 0.603 | 14.1 J 259 3.02 | 0.596 J 0.182 0.272 | 0.498 U 112 191
TS-03-0002 0-2 9/24/2021 4.06 J 0.388 0.256 | 6.51 J 156 221 | 0.634 J 0.11 0.128 | 0.55 UJ 0105 0.788
TS-03-0204 2-4 9/24/2021 3.38 J 0.496 0457 | 7.14 J 2 2.26 | 0.798 J 0.19 0.245 | 0.292 U 0.146 1.33
TS-04-0002 0-2 9/24/2021 13.3 J 1.07 0334 | 54 J 144 216 | 0.537 J 0.108 0.148 | 0.361 U 057 1.01
TS-DUP-02 0-2 9/24/2021 13.7 J 1.1 032 | 581 J 152 225 | 0.498 J 0.116 0.171 | 148 J 0.176 0.989
TS-04-0406 2-6 9/24/2021 3.2 J 0.331 0.257 | 5.68 J 148 2.07 | 0.863 J 0.137 0.154 | 0475 UJ 0.102 0.784
Table 5-4. Results of Test Pit Soil Samples (Alpha and Gamma Spectroscopy)
Analyte| Thorium-234 (Uranium-238) Uranium-234 Uranium-235 Uranium- 238
CASH# 13966-29-5 15117-96-1 7440-61-1
Units pCilg pCilg pCilg pCilg
Background Soil NA 2.524 Below MDA 2.462
Project Screening Level 1220 5.83 0.203 6.48
Source of Screening Level USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential
Sample ID Depth (ft bgs)  Sample Date | Result Qual 20 MDA | Result  Qual 20 MDA | Result Qual 20 MDA | Result  Qual 26 MDA
TS-01-0002 0-2 9/24/2021 1.16 [SN) 133 265 | 321 0.346 0.128 | 0.106 J  0.0677 0.061 | 3.27 J 0.342 0.061
TS-01-0204 2-4 9/24/2021 2.95 J 151 253 | 2.54 0.311 0.123 [0.0888 J  0.0778 0.0955| 2.63 0.31 0.076
TS-02-0002 0-2 9/24/2021 -7.05 R 104 19.7 | 73.6 211 0279 | 38 J 0.48 0.103 | 73.3 21  0.159
TS-02-0304 3-4 9/24/2021 -4.94 R 483 101 9 0.551 0.119 | 0.384 J 0.121 0.0799| 9.07 0.549 0.057
TS-DUP-01 3-4 9/24/2021 1.86 U 3.06 6.08 | 9.93 0.693 0.127 | 0.357 0.136 0.0824| 9.77 J 0.686 0.101
TS-03-0002 0-2 9/24/2021 3.16 J 177 273 | 42 0.427 0.137 | 0.159 J  0.0931 0.0882| 4.67 0.445 0.101
TS-03-0204 2-4 9/24/2021 39 J 2.82 515 | 322 0.351 0.131 | 0.118 0.0765 0.0766| 3.1 0.342 0.112
TS-04-0002 0-2 9/24/2021 3.21 J 214 367 | 9.29 0.604 0.191 | 0.476 0.137 0.0647| 9.69 J 0.611 0.147
TS-DUP-02 0-2 9/24/2021 6.53 J 3.08 385 | 9.85 0.562 0.141 | 0.572 J 0.138 0.0657| 10.1 0.563 0.083
TS-04-0406 2-6 9/24/2021 2.35 J 1.8 3.06 | 243 0.308 0.169 | 0.11 J  0.0672 0.0585| 2.32 0.292 0.132
VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

20: total uncertainty; CAS: Chemical Abstract Service; DUP: duplicate; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity; pCi/g: picocuries per gram; Qual: Data
Qualifer; R: rejected; TS: test pit; USEPA: U.S. Environmental Protection Agency; U: not detected at the associated level; *The DUP is a field duplicate of the preceding sample
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Table 5-5. Water Quality Parameters for Groundwater Samples

Temperature Specific Conductance
Sample ID Soil Boring ID Depth (ft bgs) (°C) (uS/cm) Dissolved Oxygen (mg/L) | pH (S.U.) | ORP (mV) Turbidity (NTU)
GW-06-1205 SB-06 5-6.0 21 3418 5.84 6.47 39.1 110
GW-07-1215 SB-07 4 20.6 3191 5.67 6.18 42.6 156
GW-09-1210 SB-09 5-6.0 21.1 3290 4.99 6.18 43.9 218
GW-10-1220 SB-10 6-7.0 20.6 3308 4.93 6.2 45.1 94.7

bgs: below ground surface; °C: degrees Celsius; ft: feet; GW: groundwater; ID: identification; mg/L: milligrams per liter; mS/cm: microSiemens per centimeter; mV: millivolts; NTU: nephlometric
turbidity unit; ORP; Oxidation-Reduction Potential; pH; potential of hydrogen; SB: soil boring; S.U.: Standard Unit
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Table 5-6. Results of Groundwater Samples and Equipment Blanks

Analyte Gross Alpha Gross Beta Radium-226 Radium-228 Uranium
CASH# 12587-46-1 12587-47-2 13982-63-3 15262-20-1 15262-20-1
Units pCi/L pCi/L pCi/L pCi/L mg/L
Project Screening Level 15 50 5 5 0.03
Sample ID Unfiltered Unfiltered Unfiltered Unfiltered Unfiltered
Unfiltered Depth (ft bgs) Sample Date [ Result Qual 26 MDC| Result Qual 26 MDC| Result Qual 26 MDC| Result Qual 26 MDC| Result Qual MDC
GW-06-1205 5-6 9/27/2021 546 U 66 126 125 756 96.1| 255 0.624 0.194| -0.017 U 0.439 0.811| 0.00755 0.001
GW-07-1215 4-5 9/27/2021 663 239 234 803 J 150 165 2.76 0.630 0.163 1.01 0.425 0.758 0.152 0.001
GW-09-1210 5-6 9/27/2021 548 214 223 787 J 175 200 1.95 0.549 0.174| 0.447 0.402 0.729 0.001 U 0.001
GW-10-1220 6-7 9/27/2021 401 J 61 85.7 198 776 95.2| 0.576 0.319 0.196] 5.83 0.931 1.56 0.012 0.001
EQ-SD-1410 - 9/27/2021 -0.061 U 05 0.814| 0.125 U 143 1.94| 0.0348 U 0.086 0.179| -0.256 U 0.296 0.562 0.001 U 0.001
EQ-SB-1520 - 9/27/2021 011 U 0.6 0.883] -154 U 149 2.11] 0.468 0.3 0.258| -0.575 U 0.291 0.562 0.001 U 0.001
VALUE

Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

20: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; EQ: equipment blank; ft: feet; GW: groundwater; J: estimated value; ID: identification; MDC: Minimum Detectable Concentration; mg/L:
milligrams per liter; pCi/L: picocuries per liter; Qual: Data Qualifer; SB: soil boring; SD: sediment; U: not detected at the associated level

See http://water-epa.gov/drink/contaminants/index.cfm#Radionuclides for gross alpha and beta MCLs
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Table 5-7. Results of Waste Characterization - Metal (Methods 6020A and 7471A)

Analyte Arsenic Barium Cadmium Chromium
CAS# 7440-38-2 7440-39-3 7440-43-9 7440-47-3
Units mg/kg mg/kg mg/kg ma/kg
Location ID Depth (ft bgs) Sample Date | Result Qual MDL| Result Qual MDL| Result Qual MDL| Result Qual MDL
WC-01-0002 0-2 9/24/2021 9.32 1 313 25 | 158 1 32.9 5
WC-02-0001 0-2 9/24/2021 112 Ol 1 523 J501 25 ND - 1 ND - 5
SB-16-0000 0-0.5 9/27/2021 ND - 0.1 [ 1.15 - 0.1 ND - 0.1 ND - 0.1
Analyte Lead Selenium Silver Mercury
CAS# 7439-92-1 7782-49-2 7440-22-4 7439-92-1
Units mg/kg mg/kg mg/kg mg/kg
Location ID Depth (ft bgs)  Sample Date Result Qual MDL| Result Qual MDL| Result Qual MDL| Result Qual MDL
WC-01-0002 0-2 9/24/2021 942 2 ND 2.5 ND 05 | 071 0.04
WC-02-0001 0-2 9/24/2021 6.75 J501 2 ND - 2.5 ND - 05 | 0.524 JJ:éE; 0.04
SB-16-0000 0-0.5 9/27/2021 212 01 01| ND - 01| ND - 01| ND - 001

bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; J: Detection confirmed by validator, but estimated value; MDL: Method
Detection Limit; mg/kg: milligrams per kilogram; ND: non-detect; Qual: Qualifiers; SB: soil boring; WC: waste characterization

J3: batch QC outside range for precision

J5: batch QC outside range for accuracy

J6: sample matrix interference; spike value is low

O1: analyte failed serial dilution test or post spike criteria; matrix interference
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Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)

Analyte| 1,2,4-Trichlorobenzene 2,2-Oxybis(1-Chloropropane) 2,4,6-Trichlorophenol 2,4-Dichlorophenol 2,4-Dimethylphenol 2,4-Dinitrotoluene 2,6-Dinitrotoluene 2-Chloronaphthalene
CAS# 120-82-1 108-60-1 88-06-2 88-06-2 105-67-9 121-14-2 606-20-2 91-58-7
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 3.33 ND - 3.33 ND - 3.33 ND - 333 | ND - 0.333
WC-02-0001 0-2 9/24/2021 ND -- 3.33 ND -- 3.33 ND - 3.33 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 333 | ND - 0.333
SB-16-0001 0-0.5 9/27/2021 -- -- -- - -- -- ND - 0.1 -- - -- - -- - ND - 0.1 - -- - -- - --
Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)
Analyte 2-Chlorophenol 2-Nitrophenol 3,3-Dichlorobenzidine 4-Bromophenyl-phenylether 4-Chloro-3-methylphenol 4-Chlorophenyl-phenylether 4-Nitrophenol Acenaphthene
CAS# 95-57-8 88-75-5 91-94-1 101-55-3 59-50-7 7005-72-3 100-02-7 83-32-9
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 3.33 ND - 3.33 ND - 3.33 ND - 333 | ND - 0.333
WC-02-0001 0-2 9/24/2021 ND -- 3.33 ND -- 3.33 ND - 3.33 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 333 | ND - 0.333
SB-16-0001 0-0.5 9/27/2021 -- -- -- - -- -- -- - -- -- -- -- - -- - -- - -- - -- - -- - --
Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)
Analyte Acenaphthylene Anthracene Nitrobenzene Benzidine Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(g,h,i)perylene
CASH# 208-96-8 120-12-7 98-95-3 92-87-5 56-55-3 50-32-8 205-99-2 191-24-2
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 0.374 - 0.333 | 0.371 -- 0.333 -- - - ND - 16.7 1.46 - 0.333 1.52 - 0.333 | 2.09 - 0.333 | 1.45 - 0.333
WC-02-0001 0-2 9/24/2021 ND -- 0.333 ND -- 0.333 -- - -- ND - 16.7 0.488 -- 0.333 0.521 - 0.333 | 0.688 - 0.333 | 0.546 - 0.333
SB-16-0001 0-0.5 9/27/2021 -- -- -- - -- -- -- - -- -- -- -- - -- - -- - -- - -- - -- - --
Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)
Analyte| Benzo(k)fluoranthene Benzylbutyl phthalate Bis(2-chlorethoxy)methane Bis(2-chloroethyl)ether Bis(2-ethylhexyl)phthalate Chrysene Di-n-butyl phthalate Di-n-octyl phthalate
CASH# 207-08-9 85-68-7 111-91-1 111-44-4 117-81-7 218-01-9 84-74-2 117-84-0
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 0.693 - 0.333 ND -- 3.33 ND - 3.33 ND - 3.33 ND - 3.33 1.42 - 0.333 | ND - 333 | ND - 3.33
WC-02-0001 0-2 9/24/2021 ND -- 0.333 ND -- 3.33 ND - 3.33 ND - 3.33 ND -- 3.33 0.518 - 0.333 | ND - 333 | ND - 3.33
SB-16-0001 0-0.5 9/27/2021 -- -- -- - -- -- -- - -- -- -- -- - -- - -- - -- - -- - -- - --
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Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)

Analyte| Dibenz(a,h)anthracene Diethyl phthalate Dimethyl phthalate Fluoranthene Fluorene Hexachloro-1,3-butadiene Hexachlorobenzene | Hexachlorocyclopentadiene
CAS# 53-70-3 84-66-2 131-11-3 206-44-0 86-73-7 87-68-3 118-74-1 T7-47-4
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 0.333 ND -- 3.33 ND - 3.33 2.83 - 0.333 ND -- 0.333 ND - 333 | ND - 3.33
WC-02-0001 0-2 9/24/2021 ND -- 0.333 ND -- 3.33 ND - 3.33 1.03 - 0.333 ND -- 0.333 ND - 333 | ND - 3.33
SB-16-0001 0-0.5 9/27/2021 -- -- -- - -- -- -- - -- -- -- -- - -- - ND - 0.1 ND -- 0.1 -- - --
Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)
Analyte Hexachloroethane Indeno(1,2,3-cd)pyrene Isophorone n-Nitrosodi-n-propylamine n-Nitrosodimethylamine n-Nitrosodiphenylamine Naphthalene Nitrobenzene
CAS# 67-72-1 193-39-5 78-59-1 621-64-7 62-75-9 86-30-6 91-20-3 98-95-3
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ |Result Qual LOQ | Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 3.33 1.41 -- 0.333 ND - 3.33 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 0.333 | ND - 3.33
WC-02-0001 0-2 9/24/2021 ND -- 3.33 0.457 -- 0.333 ND - 3.33 ND - 3.33 ND -- 3.33 ND - 3.33 ND - 0.333 | ND - 3.33
SB-16-0001 0-0.5 9/27/2021 ND -- 0.1 - -- -- -- - -- -- -- -- - -- - -- - -- - -- - ND - 0.1
Table 5-8. Results of Waste Characterization - SVOC (Method 8270C)
Analyte Pentachlorophenol Phenanthrene Phenol Pyrene 2,4-Dinitrophenol 4,6-Dinitro-2-methylphenol
CASH# 87-86-5 85-01-8 108-95-2 129-00-0 51-28-5 534-52-1
Units Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg Hg/kg
Location ID Depth (ft bgs) Collected Date | Result Qual LOQ | Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 3.33 1.78 -- 0.333 ND - 3.33 2.34 - 0.333 ND - 33.3 ND - 333
WC-02-0001 0-2 9/24/2021 ND -- 3.33 0.61 -- 0.333 ND - 3.33 0.86 - 0.333 ND - 33.3 ND - 333
SB-16-0001 0-0.5 9/27/2021 ND -- 0.1 - -- -- -- - -- -- -- -- - - - -- - --

bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; LOQ: Limit of Quantification; pg/kg: micrograms per kilogram; ND: non-detect; Qual: qualifiers; SB: soil boring; SVOC: semi-volatile organic compound; WC: waste characterization
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Table 5-9. Results of Waste Characterization - VOC (Method 8260B)

Analytefl,1,1,2-Tetrachloroethane  1,1,1-Trichloroethane 1,1,2,2-Tetrachloroethane 1,1,2-Trichloroethane 1,1,2-Trichlorotrifluoroethane 1,1-Dichloroethane 1,1-Dichloroethene
CAS# 630-20-6 71-55-6 79-34-5 79-00-5 76-13-1 75-34-3 75-35-4
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00348| ND -- 0.00348 ND -- 0.00348 ND -- 0.00348 ND -- 0.00348 ND -- 0.00348 ND - 0.0035
WC-02-0001 0-2 9/24/2021 ND -~ 0.00408| ND -- 0.00408 ND -- 0.00408 ND -- 0.00408 ND -- 0.00408 ND -- 0.00408 ND - 0.0041
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ND -- 0.5
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte| 1,1-Dichloropropene 1,2,3-Trichloropropane 1,2,3-Trimethylbenzene 1,2,4-Trichlorobenzene 1,2,4-Trimethylbenzene 1,2-Dibromo-3-Chloropropane | 1,2-Dibromoethane
CAS# 563-58-6 96-18-4 526-73-8 120-82-1 95-63-6 96-12-8 106-93-4
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00348| ND -- 0.0174 |0.0511  -- 0.00695 ND -- 0.0174 | 0.133 -- 0.00695 ND -- 0.0348 ND - 0.0035
WC-02-0001 0-2 9/24/2021 ND -~ 0.00408| ND -- 0.0204 ND -- 0.00815 ND -- 0.0204 |0.0322  -- 0.00815 ND -- 0.0408 ND - 0.0041
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte| 1,2-Dichlorobenzene 1,2-Dichloroethane 1,2-Dichloropropane 1,3,5-Trimethylbenzene 1,3-Dichlorobenzene 1,3-Dichloropropane 1,4-Dichlorobenzene
CAS# 95-50-1 107-06-2 78-87-5 108-67-8 541-73-1 75-34-3 106-46-7
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID  Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00695| ND -- 0.00348 ND -- 0.00695 |0.0565  -- 0.00695 ND -- 0.00695 ND -- 0.00695 ND - 0.007
WC-02-0001 0-2 9/24/2021 ND -~ 0.00815| ND -- 0.00408 ND -- 0.00815 |0.0118  -- 0.00815 ND -- 0.00815 ND -- 0.00815 ND - 0.0082
SB-16-0000 0-0.5 9/27/2021 -- -- -- ND -- 0.05 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte| 2,2-Dichloropropane 2-Butanone (MEK) 2-Chlorotoluene 4-Chlorotoluene 4-Methyl-2-pentanone (MIBK) Acetone Acrylonitrile
CAS# 594-20-7 78-93-3 95-49-8 106-43-4 108-10-1 67-64-1 107-13-1
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID  Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00348| ND -- 0.139 ND -- 0.00348 ND -- 0.00695 ND -- 0.0348 ND -- 0.0695 ND - 0.0174
WC-02-0001 0-2 9/24/2021 ND -~ 0.00815| ND -- 0.163 ND -- 0.00408 ND -- 0.00815 ND -- 0.0408 8260B  -- 0.0815 ND - 0.0204
SB-16-0000 0-0.5 9/27/2021 -- -- -- ND -- 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte Benzene Bromobenzene Bromodichloromethane Bromoform Bromomethane Carbon tetrachloride Chlorobenzene
CAS# 71-43-2 108-86-1 75-27-4 75-25-2 74-83-9 56-23-5 08-90-7
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 0.0081 -- 0.00139| ND -- 0.0174 ND -- 0.00348 ND -- 0.0348 ND -- 0.0174 ND -- 0.00695 ND - 0.0035
WC-02-0001 0-2 9/24/2021 0.0116 -- 0.00163| ND -- 0.0204 ND -- 0.00408 ND -- 0.0408 ND -- 0.0204 ND -- 0.00815 ND - 0.0041
SB-16-0000 0-0.5 9/27/2021 ND -- 0.05 -- -- -- -- -- -- -- -- -- -- -- -- ND -- 0.05 -- -- --
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bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; LOQ: Limit of Quantification; pg/kg: micrograms per kilogram; ND: non-detect; Qual: qualifiers; SB: soil boring; SVOC: semi-volatile organic compound; WC: waste characterization




Table 5-9. Results of Waste Characterization - VOC (Method 8260B)

Analyte| Chlorodibromomethane Chloroethane Chloroform Chloromethane cis-1,2-Dichloroethene cis-1,3-Dichloropropene Di-isopropyl ether
CAS# 124-48-1 75-00-3 67-66-3 74-87-3 156-59-2 10061-01-5 108-20-3
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00348| ND -- 0.00695 ND -- 0.00348 ND -- 0.0174 ND -- 0.00348 ND -- 0.00348 ND - 0.0014
WC-02-0001 0-2 9/24/2021 ND -~ 0.00408| ND -- 0.00815 [0.0049  -- 0.00408 ND -- 0.0204 ND -- 0.00408 ND -- 0.00408 ND - 0.0016
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- ND -- 0.25 -- -- -- -- -- -- -- -- -- -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte Dibromomethane Dichlorodifluoromethane Ethylbenzene Hexachloro-1,3-butadiene Isopropylbenzene Methyl tert-butyl ether Methylene Chloride
CAS# 74-95-3 75-71-8 100-41-4 87-68-3 98-82-8 1634-04-4 75-09-2
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND -~ 0.00695| ND -- 0.00348 ND -- 0.00348 ND -- 0.0348 |0.0046  -- 0.00348 ND -- 0.00139 ND - 0.0348
WC-02-0001 0-2 9/24/2021 ND -~ 0.00815| ND -- 0.00408 [0.0059  -- 0.00408 ND -- 0.0408 -- -- -- ND -- 0.00163 ND - 0.0408
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte n-Propylbenzene Naphthalene p-Isopropyltoluene sec-Butylbenzene Styrene tert-Butylbenzene Tetrachloroethene
CAS# 103-65-1 91-20-3 99-87-6 74-83-9 100-42-5 98-06-6 127-18-4
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID  Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 0.0347 -  0.00695|0.0379  -- 0.0174 | 0.012 -- 0.00695 ND -- 0.0174 ND -- 0.0174 ND -- 0.00695 0.0181  --  0.0035
WC-02-0001 0-2 9/24/2021 0.009 -~ 0.00815| ND -- 0.0204 ND -- 0.00815 ND -- 0.0204 ND -- 0.0204 ND -- 0.00815 0.106 - 0.0041
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ND -- 0.05
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte Toluene trans-1,2-Dichloroethene | trans-1,3-Dichloropropene Trichloroethene Trichlorofluoromethane Vinyl chloride Xylenes, Total
CAS# 108-88-3 156-60-5 10061-02-6 79-01-6 75-69-4 75-01-4 1330-20-7
Units Ma/kg Ha/kg Ma/kg Ha/kg Ha/kg Ma/kg Ma/kg
Location ID  Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ|Result Qual LOQ/|Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 0.0117 -- 0.00695| ND -- 0.00695 ND -- 0.00695 |0.0039  -- 0.00139 ND -- 0.00348 ND -- 0.00348 0.0462  -- 0.009
WC-02-0001 0-2 9/24/2021 0.029 -~ 0.00815| ND -- 0.00815 ND -- 0.00815 |0.0279  -- 0.00163 ND -- 0.00408 ND -- 0.00408 0.0462 -- 0.0106
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- -- -- -- -- 0.0279  -- 0.05 -- -- -- ND -- 0.05 -- -- --
Table 5-9. Results of Waste Characterization - VOC (Method 8260B)
Analyte| 1,2,3-Trichlorobenzene n-Butylbenzene
CAS# 87-61-6 10451-8
Units Ha/kg pa/kg
Location ID  Depth (ft bgs) Collected Date |Result Qual LOQ|Result Qual LOQ
WC-01-0002 0-2 9/24/2021 ND - 0.0174 | ND -- 0.0174
WC-02-0001 0-2 9/24/2021 ND - 0.0204 | ND -- 0.0204
SB-16-0000 0-0.5 9/27/2021 -- -- -- -- -- --

bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; LOQ: Limit of Quantification; pg/kg: micrograms per kilogram; ND: non-detect; Qual: qualifiers; SB: soil boring; SVOC: semi-volatile organic compound; WC: waste characterization
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Table 5-10. Tidal Chart
Date High/Low Tide Time Height (feet)
09/19/22 Low 1:55 AM -0.1
High 7:48 AM 9.5
Low 2:10 PM 0.1
High 8:08 PM 6.1
09/20/22 Low 2:40 AM -0.2
High 8:33 AM 5.7
Low 2:59 PM 0.1
High 8:50 PM 6.0
09/21/22 Low 3:23 AM -0.2
High 9:13 AM 5.8
Low 3:44 PM 0.1
High 9:31 PM 5.9
09/22/22 Low 4:02 AM -0.1
High 9:52 AM 5.8
Low 4:26 PM 0.2
High 10:10 PM 5.6
09/23/22 Low 4:37 AM 0.1
High 10:29 AM 5.7
Low 5:05 PM 0.4
High 10:50 PM 5.3
09/24/22 Low 5:09 AM 0.3
High 11:05 AM 9.5
Low 5:41 PM 0.6
High 11:32 PM 4.9
09/25/22 Low 5:38 AM 0.6
High 11:41 AM 5.3
Low 6:17 PM 0.9
09/26/22 High 12:18 AM 4.6
Low 6:05 AM 0.9
High 12:18 PM 5.1
Low 6:55 PM 11
09/27/22 High 1:06 AM 4.4
Low 6:35 AM 11
High 1:00 PM 5.0
Low 7:43 PM 14
09/28/22 High 1:57 AM 4.2
Low 7:15 AM 1.4
High 1:47 PM 4.9
Low 8:55 PM 1.5

http://www.usharbors.com/harbor/new-york/bergen-point-west-reach-ny
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Table 5-11. Results of Sediment Samples (Alpha and Gamma Spectroscopy)

Analyte

CAS#

Units

Background Soil

Project Screening Level
Source of Screening Level

Actinium-228 (Ra-228)

pCilg
NA
735
USEPA 2021 Residential

Bismuth-212

pCilg
NA
NA
NA

Radium-226 (Bismuth-214)
13982-63-3
pCilg
2.294
2.294
USEPA 2008 Background

Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 2¢ MDA
SD-01-0813 0-0.5 9/29/2021 1.02 J 0.259 0.416 | 1.34 J 0.816 1.38 | 2.03 J 0.27 0.215
SD-02-0810 0-0.5 9/29/2021 1.09 J 0.296 0.462 | 2.22 J 1.02 15 | 0.972 J 0.222 0.278
SD-DUP-02 0-0.5 9/29/2021 0.902 J 0.389 0.738 | 1.51 J 143 259 1.01 J 0.287 04
SD-03-0815 0-0.5 9/29/2021 | 0.917 J 0.245 0.375 | 0.918 J 0.784 1.38 15 J 0.242 0.215
SD-04-0910 0-0.5 9/29/2021 11 J 0.323 0528 | 1.28 J 118 212 1.16 J 0.263 0.319
SD-05-0800 0-0.5 9/29/2021 1.13 J 0.314 0.495 1.8 J 1.11 1.87 1.35 J 0.253 0.247
SD-06-0754 0-0.5 9/29/2021 1.29 J 0.197 0.226 | 1.05 J 0.588 1.05 | 2.57 J 0.259 0.139
SD-07-0758 0-0.5 9/29/2021 | 0.947 J 0.244 0419 | 1.77 J 0.797 1.23 1.9 J 0.251 0.201
SD-08-0805 0-0.5 9/29/2021 1.35 J 0.308 0.446 | 0.841 J 0.959 1.79 1.04 J 0.217 0.264
SD-09-0750 0-0.5 9/29/2021 | 0.809 J 0.251 0.417 | 0.74 J 0.733 1.4 | 0.956 J 0.178 0.172
SD-10-0816 0-0.5 9/29/2021 0.836 J 0.245 0.386 | 1.49 J 0.883 147 1.32 J 0.225 0.243
Table 5-11. Results of Sediment Samples (Alpha and Gamma Spectroscopy)
Analyte Lead-212 Lead-214 Potassium-40
CAS# 13966-00-2
Units pCi/g pCi/g pCi/g
Background Soil NA NA 18.81
Project Screening Level NA NA NA
Source of Screening Level NA NA NA

Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 2¢ MDA
SD-01-0813 0-0.5 9/29/2021 1.15 J 0.176 0.197 | 2.34 J 0.264 0.211 | 105 J 1.69 1.27
SD-02-0810 0-0.5 9/29/2021 1.18 J 0.175 0.174 | 1.01 J 0.174 0.241 | 171 J 2.61 1.53
SD-DUP-02 0-0.5 9/29/2021 1.38 J 0.25 0.311 | 1.19 J 0.238 0.332 16 J 2.76 1.95
SD-03-0815 0-0.5 9/29/2021 | 0.922 J 0.169 0.186 | 1.59 J 0.229 0.182 | 8.58 J 158 1.27
SD-04-0910 0-0.5 9/29/2021 1.49 J 0.214 0.193 | 1.56 J 0.24 0.289 | 13.3 J 2.46 1.53
SD-05-0800 0-0.5 9/29/2021 1.48 J 0.241 0.222 | 1.37 J 0.23 0.255 | 124 J 2.07 12
SD-06-0754 0-0.5 9/29/2021 1.22 J 0.141 0.122 | 2.47 J 0.247 0.152 | 10.3 J 125 0.87
SD-07-0758 0-0.5 9/29/2021 1.16 J 0.171 0.193 | 1.98 J 0.234 0.224 | 10.2 J 162 135
SD-08-0805 0-0.5 9/29/2021 1.09 J 0.185 0.227 | 1.37 J 0.206 0.217 | 12.7 J 2.04 163
SD-09-0750 0-0.5 9/29/2021 1.03 J 0.151 0.143 | 0.939 J 0.16 0.226 | 8.81 J 191 217
SD-10-0816 0-0.5 9/29/2021 0.935 J 0.168 0.212 | 1.39 J 0.199 0.218 | 8.05 J 1.56 151
VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity;
pCi/g: picocuries per gram; Qual: Data qualifer; SD: sediment; USEPA: U.S. Environmental Protection Agency; U: not detected at the assocated level; *The DUP is a
field duplicate of the preceding sample.
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Table 5-11. Results of Sediment Samples (Alpha and Gamma Spectroscopy)

Analyte Thallium-208 Uranium-235 Thorium-234 (Uranium-238)
CAS#
Units pCi/g pCi/g pCi/g
Background Soil NA Below MDA NA
Project Screening Level NA NA 1220
Source of Screening Level NA NA USEPA 2021 Residential
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 2¢ MDA
SD-01-0813 0-0.5 9/29/2021 | 0.356 J 0.0884 0.119 | 0.233 J 0.0784 0.133 | 0.819 u 1.04 223
SD-02-0810 0-0.5 9/29/2021 | 0.397 J 0.107 0.138 | 0.151 J 0.0645 0.108 | 1.48 J 0.785 1.43
SD-DUP-02 0-0.5 9/29/2021 0.34 J 0.127 0.201 | 0.159 J 0.105 0.189 | 0.805 U 15 3.32
SD-03-0815 0-0.5 9/29/2021 | 0.232 J 0.0773 0.104 | 0.218 J 0.0867 0.14 | 159 J 1.17  2.08
SD-04-0910 0-0.5 9/29/2021 0.497 J 0.125 0.144 | 0.114 J 0.0794 0.14 1.13 J 0.793 1.75
SD-05-0800 0-0.5 9/29/2021 0.387 J 0.104 0.121 | 0.168 J 0.103 0.175| 1.69 J 145 267
SD-06-0754 0-0.5 9/29/2021 0.364 J 0.0637 0.0712| 0.25 J 0.0635 0.103 | 1.91 J 0.994 167
SD-07-0758 0-0.5 9/29/2021 | 0.336 J 0.0839 0.112 | 0.308 J 0.0878 0.137 | -0.71 U 126  3.05
SD-08-0805 0-0.5 9/29/2021 0.389 J 0.0967 0.126 | 0.15 J 0.0784 0.139 | 1.24 J 112 2.29
SD-09-0750 0-0.5 9/29/2021 | 0.244 J 0.075 0.102 | 0.106 U 0.257 0.467 | 0.654 (U)J 0.601 1.47
SD-10-0816 0-0.5 9/29/2021 0.208 J 0.0795 0.121 | 0.11 J 0.0821 0.148 | -2.52 U 1.6 3.21
Table 5-11. Results of Sediment Samples (Alpha and Gamma Spectroscopy)
Analyte Uranium-234 Uranium-235 Uranium-238
CASH# 13966-29-5 15117-96-1 7440-61-1
Units pCi/g pCi/g pCi/g
Background Soil 2.524 Below MDA 2.462
Project Screening Level 5.83 0.203 6.48
Source of Screening Level USEPA 2021 Residential USEPA 2021 Residential USEPA 2021 Residential
Sample ID Depth (ft bgs) Sample Date | Result Qual 26 MDA | Result Qual 26 MDA | Result Qual 2¢ MDA
SD-01-0813 0-0.5 9/29/2021 2.66 0.347 0.166 | 0.167 0.103 0.11 | 3.09 J 0.361 0.0993
SD-02-0810 0-0.5 9/29/2021 | 0.618 0.187 0.184 (0.0291 (U)J 0.047 0.0686| 0.686 J 0.164 0.112
SD-DUP-02 0-0.5 9/29/2021 0.881 0.2 0.11 |0.0275 (U)J 0.0471 0.071 | 0.913 0.199 0.087
SD-03-0815 0-0.5 9/29/2021 2.18 0.295 0.193 [0.0455 (U)J 0.0838 0.121 | 2.18 J 0.276 0.125
SD-04-0910 0-0.5 9/29/2021 0.887 0.186 0.102 | 0.0599 J 0.0543 0.061 | 0.85 0.179 0.0854
SD-05-0800 0-0.5 9/29/2021 2.16 0.315 0.14 [0.0286 U  0.0578 0.0902| 1.69 0.276 0.114
SD-06-0754 0-0.5 9/29/2021 2.81 0.346 0.153 | 0.0877 J 0.0828 0.105 | 3.02 0.353 0.128
SD-07-0758 0-0.5 9/29/2021 1.83 0.267 0.14 | 0.104 J 0.0795 0.0926| 2.39 J 0.292 0.0839
SD-08-0805 0-0.5 9/29/2021 1.24 0.23 0.177 | 0.102 0.066 0.0661| 1.67 0.237 0.108
SD-09-0750 0-0.5 9/29/2021 | 0.995 0.223 0.196 |0.0208 U 0.0799 0.122 | 1.22 0.215 0.127
SD-10-0816 0-0.5 9/29/2021 1.56 0.278 0.193 |0.0674 J  0.0729 0.0953| 1.57 J 0.259 0.122
VALUE Value exceeds the Screening Level as outlined in the QAPP (USACE 2021b)

2c: total uncertainty; bgs: below ground surface; CAS: Chemical Abstract Service; ft: feet; ID: identification; J: Estimated value; MDA: Minimum Detectable Activity;
pCi/g: picocuries per gram; Qual: Data qualifer; SD: sediment; USEPA: U.S. Environmental Protection Agency; U: not detected at the assocated level; *The DUP is a
field duplicate of the preceding sample.
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Table 6-1. Project Screening Levels for Soil and Sediment

Background Soil

(pCilg) Risk-Based Screening Level (pCi/g)!, Target Risk of 10

0,
Radionuclide Project Screening QSr?d?izzir Residential'* OUtdOO[E] ConStrUCt[L?n Recreatio?ﬁl

Level (pCi/g)? Limit® Worker Worker Receptor

Uranium-238 6.48 2.462 6.48 34.7 63.1 64.9
Uranium-235 0.203 Below MDA 0.203 0.35 9.28 5.46
Uranium-234 5.83 2.524 5.83 30.9 54.4 58.5
Radium-226 2.294 2.294 1.03 3.39 23.4 114
Thorium-234 1220 NA 1220 2720 2590 22500
Actinium-228 735 NA 735 1190 1240 21800

pCi/g: picocuries per gram

1] From U.S. Environmental Protection Agency, Regional Screening Levels - Generic Table

2] Project Screening Level set to higher of background soil and lowest Risk-Based Screening Level (residential)

3] Source: Table 6-2, Site Inspection report (USACE 2017a)

4] Default parameters; no food intake was used as the subject area is zoned as commercial/industrial and future residental land use is considered unlikely.
5] Default exposure parameters

6] Dust from Unpaved Roads. Default except for Area (2000 m2), 2 x 2-ton cars, 2 x 20 ton trucks, 150 days with >0.01" precipitation (from Figure 5-2
of Supplemental Screening Guide)

[7] Default except area is 1000 square meters, 26 years exposure as adult, 6 years exposure as child, 30 days/year, 4 hours/day

— —/ r—
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Table 6-2. Screening Levels for Radionuclides of Potential Concern in Groundwater

Radionuclide mMcL™ (pCiiL) Screening Level™ (pCi/L)

Gross Alpha® 15 15

Gross Beta!! 50 50

Radium-226 5 5

Radium-228 5 5

Radionuclide MmcLM (mg/L) Screening Level™ (ma/L)
Uranium 0.03 0.03

MCL: Maximum Contaminant Level; mg/L: milligram per liter; pCi/L: picocuries per liter
[1] From U.S. Environmental Protection Agency, Regional Screening Levels - Generic Table
2] Screening levels are based on the MCL values

(2]
[3] Excluding radon and uranium
(4]

4] Excluding K-40
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Table 7-1. Evaluation of Surface Soil Samples From the Staten Island Warehouse Site

Anal Radium-226 Uranium-234 Uranium-235 Uranium- 238 Uranium- Uranium-
nalyte (pCilg) (pCilg) (pCilg) (pCilg) 238/Uranium- 238/Radium-

Sample 1D Depth (ft bgs) | Sample Date | Result 2c MDC Result 26 MDC Result 26 MDC Result 26 MDC 234 Ratio 2¢ 226 Ratio 26
SS-01-0825 0-0.5 9/24/2021 2.76 0.35 0.25 3.45 0.358 0.128 0.25 0.10 0.07 3.52 0.36 0.07 1.02 0.14 1.28 0.16
SS-02-0835 0-0.5 9/24/2021 1.09 0.21 0.24 0.622 0.185 0.163 0.01 0.04 0.08 0.82 0.18 0.09 1.32 0.37 0.75 0.29
SS-03-0810 0-0.5 9/24/2021 2.23 0.30 0.27 3.43 0.365 0.133 0.14 0.09 0.09 3.96 0.38 0.06 1.15 0.14 1.78 0.16
SS-04-0926 0-0.5 9/22/2021 4.60 0.54 0.39 2.53 0.363 0.238 0.25 0.11 0.09 2.65 0.35 0.15 1.05 0.19 0.58 0.17
SS-05-0915 0-0.5 9/22/2021 4.05 0.53 0.35 2.78 0.366 0.161 0.21 0.10 0.08 2.80 0.36 0.08 1.01 0.18 0.69 0.18
SS-06-0936 0-0.5 9/22/2021 1.31 0.26 0.24 1.45 0.256 0.164 0.09 0.07 0.08 1.20 0.22 0.09 0.83 0.25 0.92 0.27
SS-07-1220 0-0.5 9/22/2021 0.43 0.14 0.20 0.719 0.213 0.164 0.02 0.08 0.13 0.81 0.21 0.09 1.13 0.39 1.89 0.41
SS-08-1400 0-0.5 9/23/2021 1.46 0.25 0.26 1.46 0.232 0.0928 0.03 0.04 0.06 1.59 0.24 0.07 1.09 0.22 1.09 0.22
SS-09-0840 0-0.5 9/23/2021 1.61 0.27 0.31 1.72 0.283 0.139 0.07 0.07 0.09 1.99 0.30 0.11 1.16 0.22 1.24 0.22
SS-10-0750 0-05 9/23/2021 2.58 0.39 0.38 2.17 0.335 0.204 0.21 0.11 0.09 2.35 0.34 0.16 1.08 0.21 0.91 0.21
SS-12-1115 0-0.5 9/23/2021 124 0.26 0.30 0.939 0.21 0.151 0.00 0.06 0.10 0.99 0.20 0.09 1.05 0.30 0.80 0.29
SS-13-1015 0-0.5 9/27/2021 1.43 0.16 0.14 0.813 0.199 0.169 0.04 0.05 0.06 0.87 0.19 0.13 1.07 0.33 0.61 0.25
SS-14-1205 0-0.5 9/23/2021 0.50 0.16 0.23 0.324 0.119 0.121 0.00 0.02 0.04 0.26 0.10 0.09 0.80 0.52 0.51 0.49
SS-15-1135 0-0.5 9/23/2021 0.98 0.19 0.22 0.628 0.229 0.228 0.03 0.06 0.09 0.84 0.22 0.15 1.33 0.45 0.86 0.33
SS-16-1300 0-0.5 9/23/2021 3.34 0.47 0.42 1.82 0.324 0.23 0.10 0.08 0.08 2.09 0.33 0.18 1.15 0.24 0.63 0.21
SS-17-1230 0-05 9/24/2021 15.50 1.28 0.31 24.9 1.02 0.111 1.19 0.23 0.07 24.90 1.02 0.09 1.00 0.06 1.61 0.09
SS-18-1250 0-0.5 9/24/2021 1.00 0.21 0.22 1.03 0.218 0.171 0.03 0.04 0.06 1.18 0.22 0.13 1.15 0.28 1.18 0.28
SS-19-1310 0-0.5 9/24/2021 1.23 0.14 0.11 0.962 0.193 0.158 0.05 0.07 0.09 0.96 0.18 0.13 0.99 0.28 0.78 0.22
SS-20-1020 0-0.5 9/27/2021 0.70 0.15 0.19 1.04 0.222 0.145 0.04 0.06 0.08 1.00 0.20 0.08 0.96 0.30 1.43 0.30
SS-21-1000 0-0.5 9/27/2021 0.90 0.12 0.13 0.669 0.185 0.16 0.03 0.05 0.08 0.68 0.18 0.14 1.01 0.38 0.75 0.30
SS-22-0935 0-0.5 9/27/2021 1.23 0.24 0.25 0.869 0.241 0.22 0.02 0.04 0.07 0.93 0.23 0.17 1.06 0.37 0.75 0.31
SS-23-1014 0-0.5 9/27/2021 0.98 0.16 0.15 0.61 0.209 0.209 0.07 0.06 0.07 0.77 0.20 0.16 1.26 0.43 0.78 0.31
SS-24-0941 0-0.5 9/27/2021 3.91 0.49 0.35 211 0.316 0.188 0.07 0.06 0.07 2.14 0.30 0.11 1.01 0.21 0.55 0.19
SS-25-0940 0-05 9/27/2021 1.99 0.26 0.20 0.932 0.209 0.141 0.07 0.07 0.08 1.14 0.22 0.12 1.22 0.30 0.57 0.24
SD-01-0813 0-0.5 9/29/2021 2.03 0.27 0.22 2.66 0.347 0.166 0.17 0.10 0.11 3.09 0.36 0.10 1.16 0.18 1.52 0.18
SD-02-0810 0-0.5 9/29/2021 0.97 0.22 0.28 0.618 0.187 0.184 0.03 0.05 0.07 0.69 0.16 0.11 1.11 0.39 0.71 0.33
SD-03-0815 0-0.5 9/29/2021 1.50 0.24 0.22 2.18 0.295 0.193 0.05 0.08 0.12 2.18 0.28 0.13 1.00 0.19 1.45 0.21
SD-04-0910 0-0.5 9/29/2021 1.16 0.26 0.32 0.887 0.186 0.102 0.06 0.05 0.06 0.85 0.18 0.09 0.96 0.30 0.73 0.31
SD-05-0800 0-0.5 9/29/2021 1.35 0.25 0.25 2.16 0.315 0.14 0.03 0.06 0.09 1.69 0.28 0.11 0.78 0.22 1.25 0.25
SD-06-0754 0-0.5 9/29/2021 2.57 0.26 0.14 2.81 0.346 0.153 0.09 0.08 0.11 3.02 0.35 0.13 1.07 0.17 1.18 0.15
SD-07-0758 0-0.5 9/29/2021 1.90 0.25 0.20 1.83 0.267 0.14 0.10 0.08 0.09 2.39 0.29 0.08 1.31 0.19 1.26 0.18
SD-08-0805 0-0.5 9/29/2021 1.04 0.22 0.26 1.24 0.23 0.177 0.10 0.07 0.07 1.67 0.24 0.11 1.35 0.23 1.61 0.25
SD-09-0750 0-0.5 9/29/2021 0.96 0.18 0.17 0.995 0.223 0.196 0.02 0.08 0.12 1.22 0.22 0.13 1.23 0.29 1.28 0.26
SD-10-0816 0-0.5 9/29/2021 1.32 0.23 0.24 1.56 0.278 0.193 0.07 0.07 0.10 1.57 0.26 0.12 1.01 0.24 1.19 0.24

Average 211 2.20 0.11 2.32 1.08 0.27 1.03 0.25

20: total propagated uncertainty; MDC: Minimum Detectable Concentration; pCi/g: picocuries per gram; *The DUP is a field duplicate of the preceding sample
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Table 7-2. Evaluation of Subsurface Soil Samples From the Staten Island Warehouse Site

Analyte Radiur_n—226 Uraniu_m—234 Uranium—ZSS Uraniu_m—238 Uranium- Uranium-
(pCilg) (pCilg) (pCilg) (pCilg) 238/Uranium- 238/Radium-

Sample ID Depth (ft bgs) [ SampleDate | Result | 26 | MDC | Result 26 | MDC | Result 26 | MDC [ Result 26 | MDC 234 Ratio 26 226 Ratio 26
SB-01-0501 0.5-1 9/24/2021 1.14 0.28 0.37 0.60 0.18 0.16 0.04 0.05 0.06 0.63 0.16 0.09 1.06 0.39 0.56 0.35
SB-01-0102 1-2 9/24/2021 0.79 0.21 0.24 1.66 0.25 0.13 0.12 0.08 0.08 1.74 0.25 0.06 1.05 0.21 2.21 0.30
SB-02-0501 0.5-1 9/24/2021 1.10 0.16 0.16 0.81 0.18 0.16 0.01 0.06 0.09 0.75 0.17 0.13 0.93 0.31 0.68 0.26
SB-02-0102 1-2 9/24/2021 1.03 0.16 0.17 0.63 0.17 0.15 0.05 0.05 0.07 0.92 0.18 0.11 1.45 0.33 0.89 0.25
SB-03-0815 0.8-1.5 9/24/2021 147 0.27 0.32 3,52 0.38 0.14 0.18 0.10 0.11 3.07 0.35 0.08 0.87 0.16 2.09 0.22
SB-03-0102 1-2 9/24/2021 1.46 0.26 0.30 3.21 0.34 0.15 0.18 0.09 0.07 3.19 0.34 0.13 0.99 0.15 2.18 0.21
SB-04-0406 4-6 9/22/2021 1.07 0.28 0.40 1.84 0.28 0.16 0.05 0.05 0.06 2.04 0.28 0.10 111 0.20 1.91 0.29
SB-04-0102 1-2 9/22/2021 3.59 0.44 0.38 481 0.44 0.17 0.29 0.11 0.08 4.78 0.43 0.10 0.99 0.13 1.33 0.15
SB-05-0505 0.5-5 9/22/2021 1.47 0.25 0.26 1.74 0.30 0.16 0.07 0.09 0.12 1.56 0.27 0.10 0.90 0.24 1.06 0.25
SB-05-0510 5-10 9/22/2021 1.20 0.18 0.20 1.35 0.27 0.20 0.02 0.04 0.07 1.43 0.26 0.12 1.06 0.27 1.19 0.24
SB-06-0501 0.5-1 9/22/2021 5.69 0.54 0.26 5.01 0.47 0.19 0.20 0.10 0.09 5.05 0.46 0.15 1.01 0.13 0.89 0.13
SB-06-0203 2-3 9/22/2021 3.06 0.41 0.25 2.54 0.38 0.18 0.01 0.09 0.16 2.60 0.37 0.09 1.02 0.20 0.85 0.19
SB-07-0102 1-2 9/22/2021 2.86 0.25 0.14 2.73 0.46 0.21 0.15 0.12 0.12 273 0.45 0.17 1.00 0.24 0.95 0.19
SB-07-0203 2-3 9/22/2021 1.33 0.23 0.20 1.40 0.26 0.14 0.04 0.06 0.09 1.48 0.26 0.11 1.06 0.26 111 0.25
SB-08-0102 1-2 9/23/2021 1.19 0.22 0.20 0.97 0.20 0.14 0.05 0.05 0.07 1.12 0.19 0.08 1.16 0.26 0.94 0.25
SB-09-0117 01-17 9/23/2021 1.35 0.29 0.41 1.59 0.29 0.18 0.03 0.08 0.12 1.48 0.27 0.15 0.93 0.26 1.10 0.28
SB-09-0506 5-6 9/23/2021 1.79 0.29 0.26 1.94 0.28 0.15 0.06 0.07 0.10 1.92 0.27 0.09 0.99 0.20 1.07 0.21
SB-10-0517 0.5-1.7 9/23/2021 2.64 0.38 0.37 2.55 0.32 0.12 0.07 0.08 0.10 2.73 0.32 0.06 1.07 0.17 1.03 0.19
SB-10-0465 465 9/23/2021 1.09 0.22 0.26 0.91 0.20 0.11 0.10 0.07 0.07 1.16 0.22 0.10 1.28 0.29 1.06 0.28
$5-11-1100 0-05 9/23/2021 0.60 0.19 0.28 0.78 0.24 0.18 0.09 0.09 0.11 0.80 0.24 0.15 1.02 0.43 1.34 0.43
SB-11-0405 4.5 9/23/2021 1.90 0.21 0.18 1.46 0.25 0.13 0.04 0.06 0.08 1.80 0.27 0.10 1.23 0.23 0.95 0.19
SB-11-0506 56 9/23/2021 1.08 0.25 0.30 1.02 0.24 0.17 0.03 0.07 0.12 1.06 0.23 0.14 1.04 0.32 0.98 0.32
SB-12-0304 3-4 9/23/2021 3.39 0.46 0.26 1.35 0.31 0.27 0.09 0.08 0.10 1.43 0.28 0.16 1.06 0.30 0.42 0.24
SB-12-0506 5-6 9/23/2021 1.76 0.29 0.31 1.20 0.24 0.20 0.04 0.08 0.12 1.69 0.25 0.13 1.41 0.25 0.96 0.22
SB-14-2540 2.5-4 9/23/2021 2.35 0.32 0.23 2.99 0.43 0.25 0.18 0.11 0.09 3.10 0.41 0.14 1.04 0.20 1.32 0.19
SB-14-0608 6-8 9/23/2021 2.44 0.26 0.21 2.08 0.31 0.20 0.11 0.10 0.12 2.27 0.30 0.13 1.09 0.20 0.93 0.17
SB-15-0406 4-6 9/23/2021 2.35 0.33 0.32 2.30 0.32 0.17 0.05 0.06 0.08 2.40 0.31 0.10 1.04 0.19 1.02 0.19
SB-15-0608 6-8 9/23/2021 0.94 0.15 0.19 0.83 0.19 0.16 0.02 0.06 0.09 0.81 0.15 0.07 0.97 0.29 0.86 0.25
SB-16-0235 2-35 9/23/2021 1.34 0.27 0.30 1.04 0.22 0.18 0.03 0.04 0.06 1.16 0.22 0.14 1.12 0.29 0.87 0.27
SB-17-0102 1-2 9/24/2021 19.80 1.64 0.53 22.00 0.84 0.14 0.97 0.18 0.07 22.10 0.84 0.08 1.00 0.05 112 0.09
SB-18-0102 1-2 9/24/2021 1.22 0.17 0.14 0.84 0.20 0.15 0.00 0.04 0.07 0.76 0.17 0.08 0.90 0.32 0.62 0.26
SB-19-0102 1-2 9/24/2021 1.14 0.22 0.21 0.69 0.20 0.19 0.10 0.07 0.07 1.01 0.21 0.14 1.46 0.36 0.89 0.29
SB-19-0203 2-3 9/24/2021 0.99 0.24 0.28 0.79 0.21 0.18 0.03 0.05 0.07 1.00 0.20 0.10 1.26 0.33 1.01 0.31
SB-23-0102 1-2 9/27/2021 3.85 0.56 0.50 2.94 0.40 0.18 0.27 0.13 0.11 2.90 0.39 0.16 0.99 0.19 0.75 0.20
SB-24-0102 1-2 9/27/2021 2.64 0.31 0.24 1.98 0.29 0.14 0.11 0.08 0.09 2.21 0.29 0.07 1.12 0.20 0.84 0.18
TS-01-0204 2-4 9/24/2021 4.02 0.52 0.42 2.54 0.31 0.12 0.09 0.08 0.10 2.63 0.31 0.08 1.04 0.17 0.65 0.17
TS-03-0204 2-4 9/24/2021 3.26 0.48 0.46 3.22 0.35 0.13 0.12 0.08 0.08 3.10 0.34 0.11 0.96 0.16 0.95 0.18
TS-02-0304 34 9/24/2021 35.10 3.31 0.77 9.00 0.55 0.12 0.38 0.12 0.08 9.07 0.55 0.06 1.01 0.09 0.26 0.11
TS-04-0406 2-6 9/24/2021 2.74 0.31 0.27 2.43 0.31 0.17 0.11 0.07 0.06 2.32 0.29 0.13 0.95 0.18 0.85 0.17
TS-01-0002 0-2 9/24/2021 2.90 0.31 0.22 3.21 0.35 0.13 0.11 0.07 0.06 3.27 0.34 0.06 1.02 0.15 1.13 0.15
TS-02-0002 0-2 9/24/2021 | 347.00  30.00 1.72 73.60 2.11 0.28 3.80 0.48 0.10 73.30 2.10 0.16 1.00 0.04 0.21 0.09
TS-03-0002 0-2 9/24/2021 3.51 0.35 0.23 4.20 0.43 0.14 0.16 0.09 0.09 4.67 0.45 0.10 111 0.14 1.33 0.14
TS-04-0002 0-2 9/24/2021 11.90 0.92 0.29 9.29 0.60 0.19 0.48 0.14 0.06 9.69 0.61 0.15 1.04 0.09 0.81 0.10

Average 11.48 4.46 0.21 453 1.07 0.22 1.03 0.22

20: total propagated uncertainty; MDC: Minimum Detectable Concentration; pCi/g: picocuries per gram; *The DUP is a field duplicate of the preceding sample

Page 26 of 29




Table 7-3. Reported Ground Pressure for Excavator Equipment

Ground Pressure
Machinery psi psf kPa
CAT 308D Mini Excavator 4.2 602 29
CAT 330L Excavator 7.6 1093 53
CAT 345L Excavator 12.1 1732 84

kPa: kilopascals; psf: pounds per square foot; psi: pounds per square inch

Table 7-4. Soil Classification

Depth (ft Atterberg Limits Gravel Sand Fines

ISoil Boring ID bgs) USCS AASHTO Description LL PL Pl <#40 <#200 Moisture % >3" Coarse Fine  Coarse Medium Fine Silt Clay Cy Cc
SB-06 0-2 SM A-2-4(0) Silty Sand with Gravel NP NP NP 49 27 20.9 0 0 23 11 17 22 21 6 100.86 0.84  poorly graded
SB-06 2-5 CL A-4(3) Sandy Lean Clay 27 19 8 86 65 18.7 0 0 4 3 7 21 40 25 - --
SB-10 0-4 SM A-2-4(0) Silty Sand with Gravel 24 26 2 52 29 125 0 8 13 9 18 23 23 6 99.55 1.37  well graded
SB-10 4-8 GM A-1-b Silty Gravel with Sand 21 18 3 30 18 11.0 0 34 23 6 7 12 15 3 854.85 0.73  poorly graded
SB-12 6-8 SC-SM  A-4(0) Silty, Clayey Sand with Gravel 21 17 4 64 42 21.7 0 3 14 6 13 22 28 14 105.27 1.18  well graded
SB-12 11-12 CL-ML  A-4(Q2) Sandy Silty Clay 24 17 7 84 68 16.0 0 0 6 3 7 16 38 30 - --
SB-14 4-6 SM A-1-b Silty Sand with Gravel NP NP NP 42 21 19.6 0 0 17 18 23 21 17 4 101.14 177 well graded
SB-14 8-12 CL A-6(5) Sandy Lean Clay with Gravel 34 22 12 71 58 52.0 0 8 7 6 8 13 27 31 100.84 0.22
SB-16 0-2 SM A-2-5(0) Silty Sand with Gravel 41 36 5 46 28 22.3 0 5 18 11 20 18 23 5 109.17 0.58  poorly graded
SB-16 2-4 SC-SM__ A-4(0) _ Silty, Clayey Sand with Gravel 27 22 5 60 15 14.0 0 14 11 4 11 15 31 14 194.49 2.09  well graded

AASHTO: The American Association of State Highway and Transportation Officials; bgs: below ground surface; Cc: curvature coefficient; CL: lean clay; Cy: uniformity coefficient; GM: silty gravel; ID: identification; LL: liquid limit; ML: lean silt; PI: plasticity index; PL: plastic limit;
MDC: Minimum Detectable Concentration; pCi/g: picocuries per gram; SB: soil boring; SC: clayey sand; SM: silty sand; USCS: Unified Soil Classification System
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Table 7-5. Unconfined Pressure Test Results

Boring| SB-12 SB-14 SB-16
Depth (ft bgs) 6-8 8-12 2-4
Unconfined compressive strength (psi) 39.941 8.627 17.649
Undrained shear strength (psi) 19.971 4.313 8.824
Failure strain (%) 51 12.8 2
Strain rate (inches/minute) 0.039 0.039 0.038
Water content (%) 134 20.9 18.9
Wet density (pcf) 140.1 126 120.9
Dry denstiy (pcf) 123.5 104.2 101.7
GS (assumed) 2.7 2.7 2.7
Saturation (%) 99.2 91.2 77.5
Void Ratio 0.3646 0.6173 0.6579
Diameter (inch) 1.635 1.616 1.643
Height (inch) 39.34 3.907 3.805
H/D ratio 241 2.42 2.32

bgs: below ground surface; ft: feet; H/D: height/diameter; %: percent; pcf: per cubic foot; psi: pounds
per square inch; SB: soil boring
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Table 7-6. Grain Size Analysis Results

Boring| SB-06 SB-06 SB-10 SB-10 SB-12 SB-12 SB-14 SB-14 SB-16 SB-16
Depth (ft bgs) 0-2 2-5 0-4 4-8 6-8 11-12 4-6 8-12 0-2 2-4
Sieve Size
15 - - 100 100 - - - 100 100 100
1 - - 94 81 100 - - 94 95 86
0.75 100 100 92 66 97 100 100 92 95 86
0.5 95 99 88 55 92 99 98 90 91 84
0.375 89 98 85 50 90 97 95 89 87 81
#4 77 96 79 43 83 94 83 85 77 75
#10 66 93 70 37 7 91 65 79 66 71
#20 58 91 62 33 71 88 54 74 55 63
#40 49 86 52 30 64 84 42 71 46 60
#60 41 79 42 26 56 79 34 66 39 54
#140 31 69 32 21 46 72 25 60 31 48
#200 27 65 29 18 42 68 21 58 28 45
Coefficients
Dy 9.8653 0.7277 14.5874 | 30.6609 | 10.1635 | 1.5471 6.9255 12.7493 11.708 | 30.1988
Dgs 7.7516 0.382 9.2327 | 27.6642 | 5.7508 0.5076 5.3537 5.0953 8.5767 16.2004
Dso 1.065 0.0543 0.7179 15.9999 | 0.3198 0.0402 1.3784 0.1026 1.2588 0.4513
Dsq 0.4509 0.0316 0.3805 9.1913 0.1582 0.0189 0.6659 0.0189 0.5715 0.1603
Ds 0.0974 0.0071 0.0843 0.4676 0.0338 0.0049 0.1825 0.0048 0.0914 0.0468
D5 0.0229 0.0021 0.0138 0.0421 0.0063 0.0011 0.0445 0.0019 0.0386 0.0068
Do 0.0106 - 0.0072 0.0187 0.003 - 0.0136 0.001 0.0115 0.0023

bgs: below ground surface; ft: feet; SB: soil boring
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Figure 2-2. Bayonne Bridge and Western Side
of the Surface Characterization Area (facing north)
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Figure 2-3. Aerial Photograph of Staten Island Warehouse
FUSRAP Site, April 1940
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FUSRAP Site, April 1961

N
U.S. Army Corps of Engineers A

GEO Consultants Corporation

Staten Island Warehouse
FUSRAP Site
Port Richmond, Staten Island, New York




Image Source: USEPA 2009a

Approximate Scale 1:1,105

Figure 2-5. Aerial Photograph of Staten Island Warehouse
FUSRAP Site, March 1988
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Figure 2-6. Rocky Kill Van Kull Shoreline (facing north)
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Figure 2-7. Block Wall and Concrete Pad in
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Figure 6-2. Subsurface Soil Exceedances of
Radium-226 in Soils From 0.5 to 4-feet
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Figure 6-5. Subsurface Soil Exceedances of
Uranium-234 in Soils From 0.5 to 4-feet
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Figure 6-6. Surface Soil and Sediment Exceedances
of Uranium-235 in Soils From 0 to 0.5-feet
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Figure 6-7. Subsurface Soil Exceedances
of Uranium-235 in Soils From 0.5 to 4-feet
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Figure 6-9. Subsurface Soil Exceedances of
Uranium-238 in Soils From 0.5 to 4-feet
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Figure 7-1.Shoreline and Highly Vegetated
Surface Characterization Area (facing south)
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Figure 7-2. Erosion Undercutting Shoreline (facing south)
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Figure 7-3. Shoreline Erosion Map
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Figure 7-4. Staten Island Warehouse FUSRAP Site
1844 Historical Navigational Chart
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Figure 7-5. Staten Island Warehouse FUSRAP Site
1887 Historical Navigational Chart
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Staten Island Warehouse
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Figure 7-6. Sanborn Map of Staten Island Warehouse

FUSRAP Site, 1898
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Approximate Scale: 1-inch = 100-feet

Figure 7-7. Sanborn Map of Staten Island Warehouse
FUSRAP Site, 1917
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Staten Island Warehouse
FUSRAP Site
Port Richmond, Staten Island, New York
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Figure 7-8. Aerial Photograph of Staten Island Warehouse Y P J StatenFlslsatgilz\)/VSatit[(eehouse
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FUSRAP Site, 1924 _ Port Richmond, Staten Island, New York
GEO Consultants Corporation
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Figure 7-9. Sanborn Map Staten Island Warehouse
FUSRAP Site, 1938
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Staten Island Warehouse
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Figure 7-11. Aerial Photograph of Staten Island Warehouse
FUSRAP Site, 1951
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Staten Island Warehouse
FUSRAP Site
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Figure 7-12. Aerial Photograph of Staten Island Warehouse

FUSRAP Site, 1970
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Staten Island Warehouse
FUSRAP Site
Port Richmond, Staten Island, New York
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Daily Safety Tailgatc Mccting Form

Job Name: 2 fakn Fstrnf Number: / Date: 71- 2o- 202y
Start Time: 0 /&9 Completed 0715 Site Location: STafex Ps/anus
SAFETY ISSUES
Sor ./‘ar,L.q
Tasks (this shift) sk -oof b cfe
. . . ’/ L\. + “S$cg
Protective Clothing/Equipment harof - b
Chemical Hazards Zodrb frorn
Physical Hazards -r
Control Methods e 2o sed-vo
Special Equipment/Techniques A s dores ved  Seomm 2
Hazard Communication Overview — P#ison Luy | S| ppery Rocles
Nearest Phone Cell
Name/Address 2357 Zélmod Jesrace / b Inibers, Lo,

(incidents, actions taken, etc.)

ATTENDEES

Print Name Sign Name
,
Ieerre T WARL<w

/%m ‘renolas

Meeting Conducted by:



Project Name/Number: Staden Fsla—ol s / 300<
Site  OFufen la o/ < le
2021/
Briefed on-site Personnel regarding:
cewent s b ( ha
Aa 4/41; A/r.//, Au =ro/S

. ahs/’Al

/ ha

C"feﬁu/ p-ﬁ

ha

s

Complete weekly for each site. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a “no” is checked, provide an explanation on the

N or Corrective Actions form.
Documentation
1. Is the Site Health and Safely Plan (SSHP) on the Site?
2. Has the SSHP been reviewed, dated, and signed within the
last year?
3. Are the tasks being completed reflected in the hazard task
analysis?
4. Are emergency maps posted at the site and maintained in
vehicles?
5. Were daily safety checklists completed and fire
extinguishers checked?
6. Were applicable Material Safety Data Sheets at the Site?
Observations
7. Is required personal protective equipment available and
correctly used, maintained, and stored?
8. Is the following emergency equipment located at each site:
-Fire extinguisher?
-Eyewash (15 minutes fresh water)?
-Communications (walkie-talkie or phone)?
-First aid kit?
9. Is the buddy system in use?
10. Ts the site organized to allow the use of lifting equipment,
avoid tripping hazards and spreading contamination?
11. Was a random employee asked if he/she knew site hazard
and emergency procedures?
12. Ts the drill rig kill switch clearly marked and easily
accessible?

‘\\\\\\?f

!
a

==

AN,

SSNSS K

AN RN

No

N/O

N/O

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature:

Date:

9- 20-202)

N/A

N/A



Project Name/Number /w ﬁ/ 55;

Sampling 9-e0-2!

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not
A If“no”is an on the form.

General Yes No N/O N/A

1. Were new protective gloves worn between sampling

locations and/or intervals? v

2. Were samples collected using methods described in the o

Work Plan?

3. Were containers filled in the correct order? v

4. Was sampling equipment appropriate for the purpose and
site conditions? v
5. Was sampling equipment decontaminated or e
used between each
6. Were procedures for collecting QA/QC samples followed as
the Work Plan? /
7. Were sampling locations properly identified by land survey
or GPS locator?
8 Were bottles adequately protected from contamination prior
to le identification?

\

Soil for chemical an Yes No N/O N
9. Were collected to the Work Plan?

10. Was a field form

11. Were the analytical parameters and QA/QC samples

recorded on the Field Data Sheet?

12. Was headspace in sample containers for volatiles

eliminated?

Air for chemical Yes No N/O N
13. Were the following forms filled out completely for each

bui forV Intrusion?

-the Bui

-the Field Data Air Form v
-the Indoor Air S

-the Air barometric

14. Were les collected to the Work Plan?

15. Were sampling port and canister valves open and closed in

Ve
correct ‘/

Corrective

WX W

W\

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:
»~

Q/Lﬂ’ML’



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:__9/20/2021

Weather: [X|Clear, [ _]Overcast, [ _JRain, [_]Thunderstorm, [_]Snow
Temperature: [_] <32°F, [] 32-50 °F, [_]50-70 °F, [X]70-85 °F, [ ]85+ °F

Wind: [_]Still, []Gusty, X]Moderate, [_]High; Direction:_Northwest

Humidity: [X] Dry, [_|Moderate, [ ] Humid

Activity Contractor/ | Equipment | Number | Total
Subcontractor of Hours
Workers | Worked
Safety tailgate meeting 4 4 1
Zone set-up 4 Signs 4 4
Calibrate/set-up equipment 2 Air 2 5
monitors,
Gamma
scan
Brush clearing 2 Wood- 2 15
chipper,
brush
clearer
Scanning of equipment and personnel 1 Gamma 15
scan

Problems Encountered

Corrective Action Taken

Physical set-up/condition of site is
different than anticipated.

Will work in areas where it is physically possible and
reasonable to work. Set up call to discuss plans
moving forward.

Woodchipper stopped working towards
end of shift.

Will have equipment running by morning or have
replacement picked up.

Tripod for downhole scanning equipment
driven back to shop for repair.

Tripod replaced. Did not effect todays work.

Tests: (List type and location of the tests performed and the results of these tests.)

N/A

Total Daily Hours Worked by all Personnel:

40




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed Corrective Action Taken

N/A

Remarks:

Brush is thicker than anticipated, still should have it cleared tomorrow morning. Current tenant
stated that it should be no problem removing concrete blocks to gain better/safer access to surface
characterization area. Tomorrows activities will include safety tailgate meeting, completion of
grubbing and clearing, gamma walkover scan, topographic and hydrographic surveys, completion of
marking scheduled soil boring locations, and possible collection of sediment and surface samples.

Safety Statistics
Number of First Aid Incidents: 0

Number of Recordable Incidents:

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature: Date:

9-20-2021




Daily Safety Tailgate Meeting Form

Job Name: f/mé‘“ ;”'M’/ Number: - Date: 7-2/-tl

Start Time ¢&707 Completed: 0778 Site Location: .5 h Ah Fsla —v/
SAFETY ISSUES

Tasks (this shift) Jorrplete  brost plemri' s | Gamma woaleover Svrcey

Protective Clothing/Equipment Coprr®S

Chemical Hazards s ( Redia Lo )

Physical Hazards o~ v za/ ave

Control Methods s

Special Equipment/Techniques S£an - et ¢

Hazard Communication Overview § s Al gad

Nearest Phone ce Il
Name/Address 235/ Robmwerd Terrace / Ynivers b,
(incidents, actions taken, etc.)
ATTENDEES
Print Name Sign Name

L

CWHRREW
Mc an Slf\{rmmw

Meeting Conducted by Dwz/ él



Project Name/N $4l
Sampling Date 4-21-21

2z

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not

If “no” is an
General
1. Were new protective gloves worn between sampling
locations and/or intervals?
2. Were samples collected using methods described in the
Work Plan?
3. Were containers filled in the correct order?
4. Was sampling equipment appropriate for the purpose and
site conditions?
5. Was sampling equipment decontaminated or

e/dedicated used between each
6. Were procedures for collecting QA/QC samples followed as
the Work Plan?

7. Were sampling locations properly identified by land survey
or GPS locator?
8. Were bottles adequately protected from contamination prior
to identification?

Soil for chemical
9. Were collected to the Work Plan?
10. Was a field form

11. Were the analytical parameters and QA/QC samples
recorded on the Field Data Sheet?

12. Was headspace in sample containers for volatiles
eliminated?

Air for chemical

13. Were the following forms filled out completely for each
for vV Intrusion?

-the

-the Field Data Air Form

-the Indoor Air B

-the Air includ  barometric

14. Were collected to the Work Plan?

15. Were sampling port and canister valves open and closed in
correct
Corrective Actions:

on the form
Yes No N/O

TUN S

Yes No N/O
Yes No N/O
v

v
v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Si)ggature:

Date:
9-2-2-1

N/A

vSaeE S S

WV AN £



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:_ 9/21/2021

Weather: [X|Clear, [_JOvercast, [_|Rain, [_JThunderstorm, [_]Snow
Temperature: [_] <32°F, [_] 32-50 °F, [ ]50-70 °F, [X]70-85 °F, [ ]85+ °F

Wind: []Still, []Gusty, XModerate, [_|High; Direction: Northwest

Humidity: [X] Dry, [_|Moderate, [_| Humid

Activity Contractor/ | Equipment | Number | Total
Subcontractor of Hours
Workers | Worked
Safety tailgate meeting 4 4 1
Calibrate/set-up equipment 2 Air 2 10
monitors,
Gamma
scan
Brush clearing 2 Wood- 2 8
chipper,
brush
clearer
Walkover scan 2 Gamma 2 10
scan
Site preparation; meet with USACE; site map 2 GPS 2 10
Supplies; return rental equipment 2 2 5

Problems Encountered

Corrective Action Taken

Physical set-up/condition of site is
different than anticipated.

Site tenet moved barrier to provide access for drill
rigs; coordinated with tenet and driller for advancing
boring through concrete.

Woodchipper stopped working.

Stockpiled cuttings in area that will not impact
subseqguent site work.

Survey crew delayed and did not arrive on
site today.

Will work with survey crew to reschedule and have
work completed in a timely manner.

Tests: (List type and location of the tests performed and the results of these tests.)

Total Daily Hours Worked by all Personnel:

44




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed Corrective Action Taken

N/A

Remarks:

The woodchipper was not functional and excess brush was stockpiled onsite and was moved away
from the active work zones. The tenet moved the barrier wall blocks to provide access for the drill
rig. The walkover gamma scan was conducted for the northern portion of the site, the area with
concrete cover was not conducted. The survey crew did not arrive and the survey will likely be
completed later this week. Tomorrow’s activities will include safety tailgate meeting, planning
meeting with USACE to discuss walkover survey results and boring locations, start of soil borings,
and surface soil and sediment sampling.

Safety Statistics
Number of First Aid Incidents: 0

Number of Recordable Incidents: | 0

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature: Date:

9-21-2021




Daily Safety Tailgate Meeting Form

Job Name: 5*‘”5" ;5/“"/ Number: > Date: 9-22-2|

Start Time: 0719 Completed: 0715 Site Location: S o oy
SAFETY ISSUES

Tasks (this shift) 5“/"”’*»{’ , Surface a«\o/ 7”»‘%%/'4" Sogmpols'

Protective Clothing/Equipment s s

Chemical Hazards % f '*A\a«l—m

Physical Hazards " s s &lls LY s

Control Methods e

Special Equipment/Techniques Gamnnn Senn

Hazard Communication Overview $mn

Nearest Phone Cell

Name/Address L 4 Vi erg

(incidents, actions taken, etc.)

ATTENDEES

Print Name Name
L
)

"
os¥s o

b} KondaenF

Joze Garca

Meeting Conducted by:



Project Name/Number: Saten Fsht 57 Site: SAatenTstont at¥

Boring/Monitoring Well Num s SB-o< s Sg-e7
Date: 9- 2220t

Complete daily. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a No is checked, provide an explanation on the

and Corrective Actions form.,
Borehole No N/O N/A
1. Was boring logged by a geologist, geological engineer, or
other ified 1?

2. Was log completed and entries printed legibly on the HTRW

3. Was the scale 1 inch = 1 foot?
4. Were in the field
5. Does the contain the fol entries?

-U borehole number

ti etc
recorded in tenths of feet.

-Soils classified as per USCS and fully described with
numetical of constituents.

-Soil moisture content and texture or cohesiveness.
6. Was general information (top of form HTRW drilling log)

7. Were special conditions (i.e. intervals of hole instability) and

their resolution recorded?

8. Were start and completion dates and time included for
installation activities?

9. Were boundaries between soils noted (solid tine at

appropriate depth or dashed line if transitional or if observed in

10. Were depths at which free water was encountered and
stabilized water levels recorded?
11. Were soil recorded?
12. If changes in drilling or sampling methods or equipment
and in or borehole diameter recorded?
13. Were soil methods and recorded?
14. Was observed evidence of contamination in samples,

or fluids recorded?
15. Were abbreviations used on the defined?
16. Were drilling fluid losses including depth, rate, and volume
in the subsurface recorded?
Borehole Yes No N/O
17. Was drilling fluid described (water source, additive brand,

and mixture

18. Were dril and driller’s comments recorded?
19. Was total recorded and marked with a double line? v
20. Was monitoring well diagram completed and attached to

N O N A R A IS

N

ORI

21. Was drilling fluid described (water source, additive brand,
and mixture



Borehole and Core Logging Checklist (Page 2 of 2)

Core Logging Yes | No | N/O | N/A

22. Was rock described using standard geologic nomenclature; e.g. rock type, relative
hardness, density, texture, color, weathering, bedding, fossils, crystals, and open or
closed fractures, joints, bedding planes, or cavities and filling materials?

23. Was start and stop time of each core run recorded?
24. Were depths to top and bottom of each core run recorded?

25. Was length of core recovered in each core run recorded?

26. Were the size and type of coring bit and barrel recorded?

MNALSR A

27. Was the depth to the bottom of the hole measured after the core was removed for
each core run?

The QC inspector shall sign this checklist upon complction of all items on the checklist.

QC Inspector Signature: Date:
7

T NN q-23-24

R




Site: St Taland | A1 T

Sampling Date 9-2r -z

Boring/Monitoring Well Number(s 8-9¢ $#-e1 s oY

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not applicable
If “no” is de an on the form
ent Yes No N/O N/A

1. Was all sampling equipment decontaminated properly prior e

to use and between intervals?

2. Was each decontamination event recorded in the d

3. Was IDW (decontamination water) handled in accordance v

with the work lan?

Corrective Actions

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:
' 9.22-21



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:_ 9/22/2021

Weather: [_]Clear, [X]Overcast, [_JRain, [_JThunderstorm, [_]Snow
Temperature: [_] <32°F, [_] 32-50 °F, [ ]50-70 °F, [X]70-85 °F, [ ]85+ °F
Wind: []Still, []Gusty, XModerate, [_|High; Direction: Northwest

Humidity: [_] Dry, XModerate, [_] Humid

Activity Contractor/ | Equipment | Number | Total
Subcontractor of Hours
Workers | Worked
Safety tailgate meeting 6 2
Calibrate/set-up equipment 2 Air 2 4
monitors,
Gamma
scan
Drilling (direct push and SPT) 4 Geoprobe; 4 36
PID
Downhole scan; sample scan 2 Gamma 2 18
scan
Meet with USACE; project communication 2 2 4

Problems Encountered

Corrective Action Taken

Drill crew had equipment issues

Drill crew DPT equipment was inoperable, used SPT,
hollow stem auger for first two boring (SB-6 and SB-
7) while new barrel was being delivered.

Poor boring recovery

Multiple drill methods were tried (direct push, SPT,
hollow stem auger) but little change in recovery. The
mixed fill material is difficult to recover due to
obstructions and when water saturated. We offset
borings to find better recovery.

Survey crew delayed and did not arrive on
site today

Survey crew has committed to being onsite tomorrow
for topo and hydro surveys.

Tests: (List type and location of the tests performed and the results of these tests.)

Four soil borings were competed (SB-4, SB-5, SB-6, and SB-7), three were downhole scanned (SB-4

was not scanned)

Total Daily Hours Worked by all Personnel:

64




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed

Corrective Action Taken

N/A

Remarks:

Soil boring SB-4, SB-5, SB-6, and SB-7 were completed. Downhole logging of the borings was
completed, except SB-4. New borings for SB-4, SB-6, and SB-7 will be completed using augers to
provide a deeper hole for downhole scans. Tomorrow’s activities will include safety tailgate
meeting, continuation of soil borings, and surface soil and sediment sampling. We will also
complete additional gamma walk over survey. Phone call made today with USACE regarding poor
core recovery. A variety of options were discussed including replacing some soil borings with test
pits, hand augering and a variety of drilling methods with the goal of bounding the elevated reading
areas. GEO and Leidos will coordinate a plan going forward and discuss with USACE tomorrow.

Safety Statistics

Number of First Aid Incidents: 0

Number of Recordable Incidents: 0

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature:

Date:

9-22-2021




Project Name/Num o ssi
Qita- <‘l‘-LM rS,ar\-J X/q_yd {0‘%
Sampling 4-22-2004 4 200 9-24-2021

Boring/Monitoring Well Number $B-29, 1T, 38 1S, 337§

5817 53

Complete weekly for each site. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a “no” is checked, provide an explanation on the
N or Corrective Actions form.

Waste Yes No N/O N/A
1. Was all IDW managed according to the Waste Management v
Plan?
2. Were soil cuttings, drilling fluids, decontamination water, S
and PPE containerized?
3. Were all containers labeled and stored? v
4. Were all containers in condition? S

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:

9-24-21



5 P 4.2t

Project Name/Number: 5/’*#*‘ Z s/ ./ ssr
Sampling Date .12 - 2ot

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not
If “no” is an on the form.
General No N/O N/A
1. Were new protective gloves worn between sampling
locations and/or intervals?
2. Were samples collected using methods described in the
Work Plan?
3. Were containers filled in the correct order?
4. Was sampling equipment appropriate for the purpose and
site conditions?
5. Was sampling equipment decontaminated or
e/dedicated used between each
6. Were procedures for collecting QA/QC samples followed as
the Work Plan?
7. Were sampling locations properly identified by land survey
or GPS locator?
8. Were bottles adequately protected from contamination prior
to identification?

N D T YR YR R

~
2
Z
o

Soil sam for chemical a N/O N/A
9. Were collected to the Work Plan?
10. Was a field form ?

11. Were the analytical parameters and QA/QC samples
recorded on the Field Data Sheet?

12. Was headspace in sample containers for volatiles

eliminated?

NN

\

Air for chemical Yes No N/O N/A
13. Were the following forms filled out completely for each

bui for V Intrusion?

-the Buildi onnaire

-the Field Data Air Form v
-the Indoor Air Buil

-the Air barometric

14. Were les collected to the Work Plan?

15. Were sampling port and canister valves open and closed in
correct

Corrective

AR RN

NS

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:
9.zt-202 ]



Project Name/Number:

th S'/a"/ €S

Sampling Date: /

Boring/Monitoring Well Num o = ~0é 5 -~o7

Sample ID(s): —pr0%, S8-0f -~osfoC,
= o o508 S oz~ 55— & gowoe -o s/
SB-ok- 023 S-07-~0949% SB-07 ~o/702 ~ozo

Complete daily. Answer each question by checking the appropriate column [yes, no, not observed (N/O),
or not applicable (N/A)]. If a “no” is checked, provide an explanation on the Noncompliance or

Corrective Actions form.
and of
1. Were the samples handled according to the Work Plan and

2. Did the samples remain in ice from collection until cooler
was for

3. Were Chain of Custody forms filled out accurately and
completely, including project name and number, sampling date,
sampling time, analytical parameters, preservatives, size and
number of containers for each analytical parameter, and media

4. Were Chain of Custody forms signed and dated by the
preparer, placed in water resistant bagging, and included in the
cooler?

5. Were signed and dated custody seals properly placed on the
cooler and the cooler sealed with

6. Wasa label attached to the cooler?

Yes No N/O

/

v

v/
/

v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature:

Date

Q/ZZ' ZOZ’

N/A

v



Daily Safety Tailgate Meeting Form

Job Name: S 'W) Number: Date: 7/2 3/7’ !

Start Time:© 700 Completed: ¢ 7 15 Site Location: Yevt Probhum end
SAFETY ISSUES

Tasks (this shift) %\ bovie 5 Lpn Seom

Protective Clothing/Equipment Tyver

Chemical Hazards Lad ot ion

‘Physical Hazards W k

Control Methods

Special Equipment/Techniques Gamma  Scap

Hazard Communication Overview Poison 1Y

Nearest Phone hone

Name/Address 235 Avhmnd  vaderss ih v verse
(incidents, actions taken, etc.)

ATTENDEES

Print Name Sign Name

ge"\ awn R"‘ks
L

TEE - R E
JoSe Caraa

bef
Y

Steves D

noy

PlexadDER. JosepH

Meeting Conducted by



Project Name/Number: Site 3o '-v/
Boring/Monitoring Well Num / 12,58 ’/‘/, SE~/S SEB~/6
Date L$'

Complete daily. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a No is checked, provide an explanation on the
iance and Corrective Actions form.

Borehole Yes No N/O N/A
1. Was boring logged by a geologist, geological engineer, or
other
2. Was log completed and entries printed legibly on the HTRW
Dril
3. Was the scale 1 inch =1 foot?
4. Were eted in the field nal
5. Does the contain the fo entries?

-Uni borehole number

alluvi  till
recorded in tenths of feet.

-Soils classified as per USCS and fully described with
numerical of constituents

-Soil moisture content and texture or cohesiveness.
6. Was general information (top of form HTRW drilling log)

eted?
7. Were special conditions (i.e. intervals of hole instability) and
their resolution recorded?
8. Were start and completion dates and time included for
installation activities?
9. Were boundaries between soils noted (solid line at
appropriate depth or dashed line if transitional or if observed in
?
10. Were depths at which free water was encountered and
stabilized water levels recorded?
11. Were soil e recorded?
12. If changes in drilling or sampling methods or equipment
and or borehole diameter recorded?
13. Were soil methods and recorded?
14. Was observed evidence of contamination in samples,
or dri fluids recorded?

15. Were abbreviations used on the  defined? v’
16. Were drilling fluid losses including depth, rate, and volume
in the subsurface recorded?

NN A N S SR C AN

N

Borehole Yes No N/O N/A
17. Was drilling fluid described (water source, additive brand,

and mixture v’
18. Were and driller’s comments recorded? v
19. Was total recorded and marked with a double line? v
20. Was monitoring well diagram completed and attached to
lo v
21. Was drilling fluid described (water source, additive brand, /

and mixture

o

/



Core Yes No N/O
22. Was rock described using standard geologic nomenclature; e.g. rock type, relative
hardness, density, texture, color, weathering, bedding, fossils, crystals, and open or
closed or cavities and fill

23. Was start and time of each core run recorded?

24, Were to and bottom of each core run recorded?

25. Was of core recovered in each core run recorded?

26. Were the size and of bit and barrel recorded?

27. Was the depth to the bottom of the hole measured after the core was removed for
each core run?

The QC inspector shall sign this checklist upon completion of all items on the checklist.

AR R

QC Inspector Signature: Date:

9-23-2o02-1i

N/A



Project z
Site: S fen Y

Sampling Date: ‘f— 23-202/

-, - B
Boring/Monitoring Well Number(s) 58 -07 -1v SE-/5, ’% -/‘6 55455
Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not applicable
If “no” is chec an on the form. Dai

Yes No N/O N/A
1. Was all sampling equipment decontaminated propetly prior
to use and between intervals? '
2. Was each decontamination event recorded in the /
3. Was IDW (decontamination water) handled in accordance e
with the work

Corrective Actions

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:

7’ 73 z



m

Project Name/N -E ’Y/

Sampling Date Q" -0z

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not

icable If “no” is ¢ an on the form.
General Yes No N/O
1. Were new protective gloves worn between sampling
locations and/or intervals? /
2. Were samples collected using methods described in the
Work Plan? v
3. Were containers filled in the correct order? v
4. Was sampling equipment appropriate for the purpose and o
site conditions?
5. Was sampling equipment decontaminated or /
used between each
6. Were procedures for collecting QA/QC samples followed as /
the Work Plan?
7. Were sampling locations properly identified by land survey ‘/
or GPS locator?
8. Were bottles adequately protected from contamination prior .
to le identification? a/
Soil sa for chemical Yes No N/O
9. Were collected to the Work Plan? e
10. Was a field form b
11. Were the analytical parameters and QA/QC samples
recorded on the Field Data Sheet? \/
12. Was headspace in sample containers for volatiles
eliminated?
Air for chemical Yes No N/O
13. Were the following forms filled out completely for each
bui for vV Intrusion?
-the
-the Field Data Air Form v
-the Indoor Air
-the Air barometric
14. Were les collected to the Work Plan?

v
15. Were sampling port and canister valves open and closed in /
correct 3
Corrective Actions:

The QC inspector shall sign this checklist upon completion of all items on the checklist.

P
QC Date

423202\

N/A

N/A

N/A

WSNN



Project Name/Num Clakin Fclael 57/ Foos
Site: ﬂmfw Tsla~ L pew  Foeie

Sampling Date:  7-23- 222/

Boring/Monitoring Well Number(s):

S -/ ~rd SE-15 —~r
Sample [D(s): sB-09 —0/17 ~ogva,
e - - oo o¥6S SB-/0-0  gs-op-@o
/- $S-/2 —//v5
S f-12- 04 s3I 55-/5-_//3>,7

Complete daily. Answer each question by checking the appropriate column [yes, no, not observed (N/O),
or not applicable (N/A)]. If a “no” is checked, provide an explanation on the Noncompliance or
Corrective Actions form.

and Sh of Yes No N/O N/A
1. Were the samples handled according to the Work Plan and Y
2. Did the samples remain in ice from collection until cooler e

was for

3. Were Chain of Custody forms filled out accurately and

completely, including project name and number, sampling date,

sampling time, analytical parameters, preservatives, size and /
number of containers for each analytical parameter, and media

4. Were Chain of Custody forms signed and dated by the
preparer, placed in water resistant bagging, and included in the ,/

cooler?

5. Were signed and dated custody seals properly placed on the e
cooler and the cooler sealed with p
6. Was a label attached to the cooler? v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Date:
q-73- 1
sP-15 - ote, sB—ps—edoe— SB-/5- %8, 511 ~1205, 33 19-25M0 , 5B~/ - 006 SB-/4-66oB

SBIM - 0812, S~/ 300, SF~/o- oo™, SB- 4 —o235", 55 /67 ° 2ot BS5-08~ /oo

(- 08-0loT 5314 - o000



Project Name/Num erre
Shatee  Tsfand en fe-

Date 9-23-202-1

Complete one time for project. Answer each question by checking the appropriate column [yes, no, not
observed (N/O) or not applicable (N/A)]. If a “No” is checked, provide an explanation on the

liance and Corrective Action form

Yes No N/O N/A

1. Was the S of Work reviewed with the
2. Was the schedule for the work to the
3. Was the leted  alicensed land
4. Were locations for horizontal and vertical control?
5. Were conditions measured to the closest 0.1 feet and
elevations measured to the closest 0.01 feet?
6. Was the survey marker and TOC surveyed for each

well?
7. Were closure calculations reviewed? v
8. Was surveyor interviewed by QC Inspector before leaving \/
the Site?
The QC inspector shall sign this checklist upon completion of all items on the checklist.

NERSSN

QC Date:

9-23-202/



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:__9/23/2021

Weather: [_]Clear, [X]Overcast, [_]Rain, [_]Thunderstorm, [_]Snow
Temperature: [_] <32°F, [_] 32-50 °F, [ ]50-70 °F, [X]70-85 °F, [ ]85+ °F
Wind: []Still, []Gusty, XModerate, [_|High; Direction: West

Humidity: [_] Dry, XModerate, [_] Humid

Activity Contractor/ Equipment | Number | Total
Subcontractor of Hours
Workers | Worked
Safety tailgate meeting GEO, Leidos, 10 2
AARCO
Environmental,
Rogers
Surveying
Calibrate/set-up equipment Leidos Air 2 2
monitors,
Gamma
scan
Drilling (direct push and SPT) AARCO, GEO | Geoprobe; 4 14
PID
Downhole scan; walkover scan Leidos Gamma 2 18
scan
Sample collection GEO PID 2 14
Meet with USACE; project communication GEO 1 1
Topographic and hydrographic survey Rogers GPS; 4 24
Surveyors remote
control
boat
Equipment rental returns GEO 1 3

Problems Encountered

Corrective Action Taken

Tests: (List type and location of the tests performed and the results of these tests.)

Seven soil borings were competed (SB-9, SB-10, SB-11, SB-12, SB-14, SB- 15, and SB-16) and
associated surface and subsurface soil samples were collected.

Additional walk over survey was completed, downhole survey was completed on seven borings

Hydrographic survey was completed; topographic survey was started.

Total Daily Hours Worked by all Personnel:

78




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed Corrective Action Taken

Piece of overhead metal sheeting was Current tenant was informed and field crew was notified
ripping/coming apart south of our staging area. to try and avoid walking underneath that area.

Remarks:

All soil borings using the Geoprobe have been completed. All other borings will be done using hand
augers due to location access. Test pits will be completed tomorrow and sediment samples will be
collected. Additional boring will be started. Conducted phone conversation regarding placement of
biased soil borings and test pits. SB-16 will be placed northwest of SB-05 and Northeast of SB-04.
SB-17 will be placed north of SB-04 and SB-18 will be placed west of SB-04. SD-01 will be moved
approximately 5-10 feet southeast of current proposed location. SD-10 will be used to sample “slag”
material found west of SB-04, testing for waste characterization. SB-20 will be placed between SD-
09 and SB-11. SB-19 (and it’s 3 samples) will not be placed for the time being. SB-01, SB-02, SB-
03, SB-08, SB-13, SB-17, SB-18, and SB-20 will be sampled using a hand auger instead of drill rig.
Asked current tenant if they use or store of fly/coal ash on site, he informed me that they do not use
that at this site, nor do they store it there.

Safety Statistics
Number of First Aid Incidents: 0

Number of Recordable Incidents: 0

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature: Date:

9-23-2021




Daily Safety Tailgate Meeting Form

Job Name: _Stadewn Tglanef  Number: 5 Date: 9-24-z0zl

Start Time: 973¢ Completed: 0745 Site Location: S/t <n Zoglans?
SAFETY ISSUES

Tasks (this shift) test o f  excavats o

Protective Clothing/Equipment v

Chemical Hazards A// A ( e s "b"‘\)

Physical Hazards <l s

Control Methods rent5$ c 0

Special Equipment/Techniques M+ e¥cava fore ; et Seannis 4(/1 e

Hazard Communication Overview % Ve avaler

Nearest Phone Ce bl

Name/Address 135y Lih 24 Undorss

(incidents, actions taken, etc.)

ATTENDEES

Print Name Name _
Liads
Ly Rerg,,
Beniduns Hleoks
Jerr gy T \WARREW™
. M6Se Barcle

I

Meeting Conducted by:



Project Name/Num é'}ﬁ\LOu\. L fon ssIl Site {[‘A‘, fg/qrwll/\f 4

Boring/Monitoring Well Number(s): 557—0'5’ 5B-ol ,$B- 22 ,$B-(1
202

Complete daily. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a No is checked, provide an explanation on the
and Corrective Actions form.
Borehole No N/O N/A
1. Was boring logged by a geologist, geological engineer, or
other
2. Was log completed and entries printed legibly on the HTRW
Drill
3. Was the  scale I inch =1 foot?
4. Were in the field s
5.Does the  contain the entries?
borehole number
til etc.
recorded in tenths of feet.
-Soils classified as per USCS and fully described with
numerical of constituents.
-Soil moisture content and texture or cohesiveness.
6. Was general information (top of form HTRW drilling log)

NSRS \\\\§

\

7. Were special conditions (i.e. intervals of hole instability) and

their resolution recorded?

8. Were start and completion dates and time included for
installation activities?

9. Were boundaries between soils noted (solid line at

appropriate depth or dashed line if transitional or if observed in

S

S

10. Were depths at which free water was encountered and
stabilized water levels recorded?
11. Were soil recorded?
12. If changes in drilling or sampling methods or equipment
and in le or borehole diameter recorded?
13. Were soil methods and recorded?
14. Was observed evidence of contamination in samples,

or fluids recorded?
15. Were abbreviations used on the defined?
16. Were drilling fluid losses including depth, rate, and volume
in the subsurface recorded?
Borehole Yes No N/O N/A
17. Was drilling fluid described (water source, additive brand,

and mixture

18. Were dril and driller’s comments recorded?
19. Was total recorded and marked with a double line? v
20. Was monitoring well diagram completed and attached to

O\ S

S\
\ N

21. Was drilling fluid described (water source, additive brand,
and mixture

NS



Borehole and Core Logging Checklist (Page 2 of 2)

Core Logging Yes

N/O

N/A

22. Was rock described using standard geologic nomenclature; e.g. rock type, relative
hardness, density, texture, color, weathering, bedding, fossils, crystals, and open or v
closed fractures, joints, bedding planes, or cavities and filling materials?

23. Was start and stop time of each core run recorded? -~
24. Were depths to top and bottom of each core run recorded?

25. Was length of core recovered in each core run recorded?

26. Were the size and type of coring bit and barrel recorded?

ANAN

27. Was the depth to the bottom of the hole measured after the core was removed for o
each core run?

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:

N NN 9. 2202\

—



Project Name/Num "/ s=L 3
Site “
Sampling 424~ 202(
Boring/Monitoring Well Number(s) 5§02 TS-of 75- > /:;2 /
s
Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not applicable
If “no” is an on the form. lete
Yes No N/O N/A

1. Was all sampling equipment decontaminated properly prior
to use and between intervals? '
2. Was each decontamination event recorded in the v

l/

3. Was IDW (decontamination water) handled in accordance
with the work ?

Corrective Acti

The QC inspector shall sign this checklist upon completion of all items on the checklist.

a
QC Inspector Signature: Date:

J-zof-2|

7503 750 51817, SE~1&



Project Name/Number: S/=fe~ »f;/—w/ Ser ‘e
Sampling Date 9-24-202 |

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not
icable If “no” is c an on the form.
General Yes No N/O N/A
1. Were new protective gloves worn between sampling
locations and/or intervals?
2. Were samples collected using methods described in the
Work Plan?
3. Were le containers filled in the correct order?
4. Was sampling equipment appropriate for the purpose and
site conditions?
5. Was sampling equipment decontaminated or
used between each
6. Were procedures for collecting QA/QC samples followed as
the Work Plan?
7. Were sampling locations properly identified by land survey
or GPS locator?
8. Were bottles adequately protected from contamination prior
to le identification?

NN YN N

Soil for chemical Yes No N/O N/A
9. Were les collected accordi  to the Work Plan? v

10. Was a field form v

11. Were the analytical parameters and QA/QC samples

recorded on the Field Data Sheet? v’

12. Was headspace in sample containers for volatiles

eliminated? /

Air for chemical Yes No N/O N/A
13. Were the following forms filled out completely for each

forV Intrusion? v
-the v
-the Field Data Air Form v
-the Indoor Air
-the Air barometric
14. Were les collected to the Work Plan? v
15. Were sampling port and canister valves open and closed in /
correct
Corrective Actions:

N

The QC inspector shall sign this checklist upon completion of all items on the checklist.

~

QC Inspector Signature: Date:
A-gd-202"



Project Name/Number: $#< w Fsla~d SE Foos~

5= fen A Aew Gorre
Sampling Date: /
Boring/Monitoring Well Number(s):
st/ 75 -0 07 TS-oY
Sample ID(s): 55-03-c8s0, SiZ-03-05/, SR-o -6/02. Ss—o/-0B82%
S8~0l-0loz sB-o -S5O/ S5 SiB-p2 -
~o) - @20 02 -~ —oop2  /O-02 - O Fouy
75-03 —opo2 12 o s z S J2¢p

Complete daily. Answer each question by checking the appropriate column [yes, no, not observed (N/O),
or not applicable (N/A)]. Ifa “no” is checked, provide an explanation on the Noncompliance or
Corrective Actions form.

and of Yes No N/O N/A
1. Were the samples handled according to the Work Plan and s
2. Did the samples remain in ice from collection until cooler /
was for sh

3. Were Chain of Custody forms filled out accurately and

completely, including project name and number, sampling date,
sampling time, analytical parameters, preservatives, size and

number of containers for each analytical parameter, and media Ve

4. Were Chain of Custody forms signed and dated by the

preparer, placed in water resistant bagging, and included in the /
cooler?

5. Were signed and dated custody seals properly placed on the /
cooler and the cooler sealed with -
6. Was a label attached to the cooler? W/

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:

C.;E’/B—‘OIZST Ss'/?—/]/o/ SB-1§-0l02 /5;5-/9-021{/ Wc -02-o000(

//§'O°{—a907,/ 760 ~o40¢ | TS-Ar-ol , TS-bop-oo



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:_ 9/24/2021

Weather: [X|Clear, [_]Overcast, [_]Rain, [_]Thunderstorm, [_]Snow
Temperature: [_] <32°F, [_] 32-50 °F, [X]50-70 °F, [ ]70-85 °F, [ ]85+ °F
Wind: []Still, []Gusty, XModerate, [_|High; Direction: West

Humidity: [X] Dry, [_|Moderate, [_| Humid

Activity Contractor/ | Equipment | Number | Total
Subcontractor of Hours
Workers | Worked
Safety tailgate meeting 9 9 2
Calibrate/set-up equipment 2 Air 2 2
monitors,
Gamma
scan
Test pits 4 Geoprobe; 4 32
PID
Drilling (hand auger) 3 3 8
Scan soils, test pit samples 2 2 12
Downhole scan; compile data 1 Gamma 1 12
scan
Topographic survey 3 GPS 3 24

Problems Encountered

Corrective Action Taken

Mini-excavator operator encountered
refusal and groundwater in test pits at
approximately 6 feet.

Attempted to dewater 2 of the test pits, attempts were
unsuccessful. Pumped approximately 35-40 gpm for
15 minutes, water level did not lower.

Tests: (List type and location of the tests performed and the results of these tests.)

Eight soil borings were competed (SB-1, SB-2, SB-3, SB-8, SB-17, SB-18, and SB-19) and samples

collected

Four test pits were completed and samples collected

Topographic survey was completed

Total Daily Hours Worked by all Personnel:

92




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed

Corrective Action Taken

N/A

Remarks:

Test pits have been completed. Two soil borings remain to complete. Sediment sampling will be

completed on Monday.

Safety Statistics

Number of First Aid Incidents: 0

Number of Recordable Incidents: 0

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature:

Date:

9-24-2021




Daily Safety Tailgate Meeting I'orm

Job Name: Number: 7 Date: 9-27-Z24¢)
Start Time 0704 Completed 0712 Site Location: < /-nL« 5l .:./

SAFETY ISSUES
Tasks (this shift) o Aygg
Protective Clothing/Equipment & GUNAL S Cersracy
Chemical Hazards ¢ sundar Az /12 wlletrm )
Physical Hazards

Control Methods
Special Equipment/Techniques ma  @a

Hazard Communication Overview

Nearest Phone (e t/ e
Name/Address 2351 Ridmond 2rrace WS'%‘7
(incidents, actions taken, etc.)
ATTENDEES
Print N Name
\,/17/
Bron Hoo¥r

SREARET 3 WA

Meeting Conducted by



Project Name/Num fen ,Z;/"w/§§f ﬁ%ﬂ/&» B/ﬂlw/ A

Boring/Monitoring Well Num 23
Date: V-27- 2021

Complete daily. Answer each question by checking the appropriate column [yes, no, not

observed (N/O), or not applicable (N/A)]. If a No is checked, provide an explanation on the
liance and Corrective Actions form.

Borehole Yes No N/O N/A

1. Was boring logged by a geologist, geological engineer, or

other

2. Was log completed and entries printed legibly on the HTRW

3. Wasthe  scale | inch=1 foot?
4. Were in the field
5.Does the  contain the entries?
borehole number
til etc.
recorded in tenths of feet.

-Soils classified as per USCS and fully described with
numerical of constituents.

-Soil moisture content and texture or cohesiveness.
6. Was general information (top of form HTRW drilling log)

eted?
7. Were special conditions (i.e. intervals of hole instability) and
their resolution recorded?
8. Were start and completion dates and time included for
installation activities?

9. Were boundaries between soils noted (solid line at
appropriate depth or dashed line if transitional or if observed in

10. Were depths at which free water was encountered and
stabilized water levels recorded?

AT NV WL N N N U N SO ST NN

11. Were soil recorded?
12. If changes in drilling or sampling methods or equipment
and n le or borehole diameter recorded?
13. Were soil methods and recorded?
14. Was observed evidence of contamination in samples,
or fluids recorded?

\

15. Were abbreviations used on the defined?
16. Were drilling fluid losses including depth, rate, and volume
in the subsurface recorded?
Borehole Yes No N/O
17. Was drilling fluid described (water source, additive brand,
and mixture
18. Were dril and driller’s comments recorded? -
19. Was total recorded and marked with a double line? V
20. Was monitoring well diagram completed and attached to

RN

21. Was drilling fluid described (water source, additive brand,
and mixture



2
Core Yes No N/O
22. Was rock described using standard geologic nomenclature; e.g. rock type, relative
hardness, density, texture, color, weathering, hedding, fossils, erystals, and open or

closed bedd or cavities and materials? v
23. Was start and time of each core run recorded? 1V
24. Were to and bottom of each core run recorded?

25. Was of core recovered in each core run recorded?

26. Were the size and of bit and barrel recorded?

27. Was the depth to the bottom of the hole measured after the core was remaved for -
each core run? L

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature; Date:

D2 7-202/

N/A

NS



Project Name/Number: 41“@» -7-—5/.”/ s’ ﬁ.Z'/ =4

Qita- - ¥
Sampling Date:
Boring/Monitoring Well Number(s): fes, 3B-¢f, 36-& %

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not applicable
A If“no”is an lanation on the form.
No N/O N/A

to use and between intervals?
2. Was each decontamination event recorded in the

3. Was IDW (decontamination water) handled in accordance
with the work W/

Yes
1. Was all sampling equipment decontaminated properly prior e
v

Corrective Actions

The QC inspector shall sign this checklist upon completion of all items on the checklist.

~

QC Inspector Date

6-27- 2l 2



FIELD DATA SHEET

Project Data
Site: Staten Island SSI
Client: USACE
Sample Data
Sample ID(s): 4 idad
Time: 05
VOCs SVOCs cO2
Pesticides PAHs Herbicides PCBs
Well Data

Soil Boring/Sediment [D: 5;' 2r
Date: G- z7-2 1

Sampl

Sample
Sampie Depth: $ A6 ft bgs
Field Fe II ' me/L.

)(/o# evevrh wnder  fo Gl oM
Tho one wt% sty lb A
él'tn‘rt( bop £ s

Data
. Pump Flow
T
ime Rate Depth to GW Temperature

(mL/min) (ft botc) °C)

Stable Water  Stable or 10 5°C

Initial Stablization Criteria Level Decreasing
/204 RuTer s 24,0,
\ —
¥
/
/
/
P ~
/

Contract No: W912DQ-19-D-3005
Delivery Order: W912DQ21F3015

Field NO
MS/MSD collected: NO
Waste Alkalinity
Explosives TCLP

Depth to water:

Total depth of well:
Height of purge column:
Pump, Controller

Pressure:

Refill/discharge time:

Specific
Conductivity
(uS/em)

+1% of full-scale;
default £20 pS/em  +10% if > 1

3¢5

Water Quality Parameters

Dissolved
Oxygen
(me/L)
Hlit<1
mg/L;

mo/l

S5

ID: None
ID: None
Metals
Suifides
Lo
7'(173’ 5
Weather Conditions
Snowy Temperature:
Fog Barometric
Other: Pressure:
pH ORP
SU (mV)
+018SU +10mV
6. 97 37/
/
/

of /

ft btoc
ft btoc

sec

7

Turbidity
(NTU)

<50 NTU

VL7

I



FIELD DATA SHEET

Proiect Data
Site: Staten Island SSI Contract No: W912DQ-19-D-3005
Client: USACE Delivery Order: W912DQ21F3015
Sample Data
Sample ID(s):: & —€7 —~/z/ Field Duplicate: ID: None
Time: z/5 MS/MSD collected: YES [D: None
Data
VOCs SVOCs cO2 Waste Alkalinity Metals
Pesticides PAHs Herbicides PCBs TCLP Sulfides
Well Data
Soil Boring/Sediment [D: SBE ¢ 7 Depth to water: "7/
Date: 727~ 2/ Total depth of well:
Sampl Height of purge column:
Sample Pump, Contr s
Sample Depth: ‘f ft bgs Pressure: v
Field Fe II: mg/L Refill/discharge time:
Weather Conditions
Snowy Temperature:
Fog Barometric
Other: Pressure:
Data
Water Quality Parameters
. Pump Flow Specific Dissolved
Time Rate Depth to GW Temperature Conductivity Oxygen pH ORP
(mL/min) (ft botc) °C) (uS/cm) (me/L) sSuU (mV)
H0lit<]
. L o Stable Water  Stable or +1% of full-scale; mg/L;
| . +0 5° = ’ o
Initial Stablization Criteria Level Decreasing 05°C default 20 pS/em  +10% if > 1 +01SU +10mV
me/l
/214 bl o w. ¢ 319/ S5e7 e/ dZ¢
e —
/‘
/ -
%
/ -
Pria’id
/
/
-~
/
yd
/

/o /

ft btoc
fi btoc

psi
sec

7%

Turbidity
(NTU)

<50 NTU

/56



FIELD DATA SHEET

Project Data

Site: Staten Tsland SSI Contract No: W912DQ-19-D-3005
Client: USACE Delivery Order: W912DOQ21F3015
Data
Sample ID(s): w-07-1212 Field Duplicate: YES NO ID: None
Time: z:Z MS/MSD collected: YES NO ID: None
Data
VOCs SvVOC CcO2 Waste Alkalinity Metals
Pesticides PAHs Herbicides PCBs Explosives TCLP Sulfides
Well Data
Soil Boring/Sediment [D: Depth to water: g
Date: g-17-2/ Total depth of well:
Sampler(s). David Lindsey/Ben Hooks Height of purge column:
Sample type: s O A v a FVE Pump, Contro?r
Sample  th: = fi bgs Pressure:  [Ou/
Fiel I mg/L Refill/discharge time:
Weather Conditions
Cloudy Snowy Temperature:
Fog Barometric
Pressure:
Data
Water Quality Parameters
. Pump Flow Specific Dissolved
Time Rate Depth to GW Temperature Conductivity Oxygen pH ORP
(mL/min) (ft botc) (°C) (uS/cm) (mg/L) SU (mV)
+0 <1
. _ L Stable Water  Stable or +1% of full-scale; mg/L;
+0 5° = ’ ’ + +10
Initial Stablization Criteria Level Decreasing 0 5°C default 120 pS/cm  +10% if > 1 018U 10mV
me/l.
127 B jet- £ 2/, z 4,977 ¢./8 7.
/
—
-
_
/ A !
=07
- / q -
/
/
—
/

of

ft btoc
ft btoc

pst
sec

77

Turbidity
(NTU)

<50 NTU

/%
-

-



FIELD DATA SHEET

of
Project Data
Site: Staten Island SSI Contract No: W912DQ-19-D-3005
Client: USACE Delivery Order: W912D0Q21F3015
Sample Data
Sample ID(s): G-V~ j 22 Field Duplicate: YES NO [D: None
Sample Time: [21o MS/MSD collected: YES NO [D: None
Analysis Data (circle required)
VOCs SVOCs Radiological cO2 Waste Alkalinity Metals
Pesticides PAHs Herbicides PCBs Explosives TCLP Sulfides
Well Data
Soil Boring/Sediment ID: Depth to water: A ft btoc
Date: Total depth of well: ft btoc
Sampler(s): Height of purge column: ft
Sample type: Pump,
Sample Depth: ft bgs Pressure:
Field Fe IT: mg/L Refill/discharge time: sec
Weather Conditions
Snowy Temperature:
Sunny Fog Barometric
Other: Pressure: m
Data
Water Quality Parameters
. Pump Flow Specific Dissolved .
Time Rate Depth to GW Temperature Conductivity Oxygen pH ORP Turbidity
(mL/min) (ft botc) (°C) (uS/cm) (mg/L) SU (mV) (NTUY
+0 i<l
.. L o Stable Water  Stable or +1% of full-scale; mg/L;
0 — 4 > +
Initial Stablization Criteria Level Decreasing +0 5°C default £20 pSfcm  +10% if > 1 +018SU 10mV <50 NTU
me/L
12/9 b nifen & 20.¢ Y%0% 495 v.2% 457/ 94 3
— i
- /
" (/
L2l
L
N, -
/
/
/
/



Project Name/Number: Staten Fslan/ sz / Toos”
Site <7L"‘k"‘ Ts/a J )L/{u/ ['/ﬁ,l'/(
Date: §- 27~ 202

Briefed on-site Personnel regarding a ha atern  ha 5ol
s v cff L\.q «
"; vipment

Complete weekly for each site. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a “no” is checked, provide an explanation on the
N or Corrective Actions form.

Documentation Yes No N/O N/A
1. Is the Site Health and Safely Plan (SSHP) on the Site? v
2. Has the SSHP been reviewed, dated, and signed within the

last year? v
3. Are the tasks being completed reflected in the hazard task

analysis? v
4. Are emergency maps posted at the site and maintained in

vehicles? v
5. Were daily safety checklists completed and fire

extinguishers checked? 4
6. Were applicable Material Safety Data Sheets at the Site? 4

Observations Yes No N/O N/A
7. 1s required personal protective equipment available and
correctly used, maintained, and stored?
8. Is the following emergency equipment located at each site
-Fire extinguisher?
-Evewash (15 minutes fresh water)?
-Communications (walkie-talkie or phone)?
-First aid kit?
9. Is the buddy system in use?
10. Is the site organized to allow the use of lifting equipment,
avoid tripping hazards and spreading contamination?
11. Was a random employee asked if he/she knew site hazard
and emergency procedures?
12. Is the drill rig kill switch clearly marked and easily
accessible?

NONON SSANANESY

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:

1-27-2021



Project Name/Number: Shefen Tsland
Qite- ﬁlalu. fS/an ,A/‘“/ /{’L’L

Sampling 4-27-rozl
Boring/Monitoring Well 5§-24, %8-2,

Complete weekly for each site. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a “no” is checked, provide an explanation on the
N or Corrective Actions form.
Waste Yes No N/O N/A
1. Was all IDW managed according to the Waste Management e
Plan?

2. Were soil cuttings, drilling fluids, decontamination water, /
and PPE containerized?

3. Were all containers labeled and stored? v

4. Were all containers in condition? v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date

2-27- 202



Site
Date: 927202/

Complete as indicated. Answer each question by checking the appropriate column [yes, no, not
observed (N/O), or not applicable (N/A)]. If a No is checked, provide an explanation on the
noncompliance and Corrective Actions form.

4 weeks to start of field activities.

Site Access and Yes No N/O N/A
I.Has a of the of been received? v
2. Are the time frames of the Right of Entry Permit(s) adequate
for the entire ob IDW v
Permits and Licenses Yes No N/O N/A
3. Are all subcontractors licensed to in the state? v
4. Are license numbers of subcontractors recorded in the \/

ect files?
5. Have subcontractors of insurance? v
6. Have variances been obtained from the state? v’

If yes, provide a lists of variances obtained:

Coordination with Owners and Tenants Yes No N/O N/A
7. Has the owner been contacted? v

8. Did the owner a contractor area? v
9. Did the property owner desighate a contractor IDW staging

area? v
10. Did the owner a source for water? v

Coordination with Environmental Authorities Yes No N/O N/A
11. Has the State the Work Plan? v

12. Has the State been informed of lanned events? v’

13. Has USEPA the Work Plan? v

14. Has USEPA been informed of lanned events? Ve



Mobi lization/Demobilizat

1 week to start of field activities

Plannin and ment
15. Has the SSHP been submitted to the subcontractors for
review?
16. Have all read and s the SSHP?
17. Was the local hospital contacted to verify the phone
number and address?
18. Can the treat chemical
19. Have all field been fit-tested for use?
20. Were all training certificates, including subcontractors, in a
file to
21. Are all certificates current?
22. Are all MSDSs in a file to take to the field?
23. Are all required instruments reserved and complete with
calibration standards and manuals?
24. Do the instruments meet manufacture maintenance and
calibration standards?
25. Does the PID have the correct ?
26. Does the LEL meter have the correct sensors?
27. Are the detector tubes current and stored

lete within 1 week of Notice to Proceed.

istical Pla
28. Have the Work Plan documents been USACE?
29, Has thc SSHP been approved by Health and Safety
Services?
30. Has Notice to Proceed from USACE been received?
31. Are the avaiiabie and scheduied?
32. Are subcontractors available?
33. Do subcontractors’ SOWs correspond to the approved
Work Plan?
34. Has the laboratory agreed to the planned sample volume
load?
35. Has the bottle order been
36. Have the correct containers been received?
37. Has USACE been notified of schedule?

lete not less than 1 week before fieldwork is scheduled to
Utilit Clearances
38. Has the State or Local utility clearance agency been
contacted and a scheduled?
39. Has a representative from each notified utility agency been
called to confirm the uti
40. Was a util  work authorization number recorded?
41. Was the property owner asked about the existence of any

utilities or tanks?

42. Has a UXO been conducted at the site?
43 If  to 42, isa available?

No N/O

e SN <

SN S

Yes No N/O
v

AR

No N/O

NSt N g

N/A

Ve

AR

N/A

N/A

3



Mobi lization/Demobilization Check list (Page 3 of 3)

Environmental Site Protection Yes No N/O N/A
44. Are drilling and sampling locations accessible without

property damage? Vv

45. Is work area limited to prevent property damage? Vv

46. Is IDW area greater than 100 feet away from a major

stream, tributary, or drinking water well? v,
47. If field activities damage property, will measures be taken

to restore the Site (explain below)? v
Demobilizat ion Yes No N/O N/A
48. Was the site returned, as much as possible, to its original

condition? v

49. Was each work area policed for trash? v,

50. Did the site point of contact inspect the site? v

51. Was the integrity of each drum of IDW inspected?

v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature:

Date:

9-25-2021







Project Name/Num e no/ Ssr é
Sampling Date 4-27-2e2|

Answer each question by checking the appropriate column [yes, no, not observed (N/O), or not
licable If “no” is an on the form.
General No N/O N/A
1. Were new protective gloves worn between sampling
locations and/or intervals?
2. Were samples collected using methods described in the
Work Plan?
3. Were containers filled in the correct order?
4. Was sampling equipment appropriate for the purpose and
site conditions?
5. Was sampling equipment decontaminated or
used between each
6. Were procedures for collecting QA/QC samples followed as
the Work Plan?
7. Were sampling locations properly identified by land survey
or GPS locator?
8. Were bottles adequately protected from contamination prior
to identification?

Soil for chemical No N/O N/A
9. Were collected to the Work Plan?
10. Was a field form

11. Were the analytical parameters and QA/QC samples
recorded on the Field Data Sheet?

12. Was headspace in sample containers for volatiles

Naed NS NS G E

\

eliminated?
Air for chemical Yes No N/O N/A
13. Were the following forms filled out completely for each

for V Intrusion? v
-the v
-the Field Data Air Form -
-the Indoor Air v
-the Air barometric ~ v
14. Were collected to the Work Plan? v
15. Were sampling port and canister valves open and closed in (/
correct

Corrective Actions:

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector S Date:

?/L?’ 2\



Project Name/Number: §7"ﬂé" L5l ~S
Site §7L"?4/"\ /75/4.—/ Meewr [l

Sampling Date ~ 7- Z7- 2o2/ — Lre S
Boring/Monitoring Well Number(s s¥ - 2% -2 -o6 -0 sB e
Sample ID(s) SD-01 ~o7
£ os - ~02- 0B/7
D-o3-0gs sb-/o- 16 SDomas S o PR
€8-22 —5 38 - 28 6940 -24 —09 s-2/

Complete daily. Answer each question by checking the appropriate column [yes, no, not observed (N/O),
or not applicable (N/A)]. Ifa “no” is checked, provide an explanation on the Noncompliance or
Corrective Actions form.

and of Yes No N/O N/A
1. Were the samples handled according to the Work Plan and /
2. Did the samples remain in ice from collection until cooler v

was for

3. Were Chain of Custody forms filled out accurately and

completely, including project name and number, sampling date,
sampling time, analytical parameters, preservatives, size and

number of containers for each analytical parameter, and media v

4. Were Chain of Custody forms signed and dated by the

preparer, placed in water resistant bagging, and included in the v’
cooler?

5. Were signed and dated custody seals properly placed on the Y
cooler and the cooler sealed with

6. Was a label attached to the cooler? v

The QC inspector shall sign this checklist upon completion of all items on the checklist.

QC Inspector Signature: Date:
g.17- 2oz

4/5"—‘/'/000/ SB2Y clppo— SE-m3-2, Sg-mSh-2Y, Ss=23-/o1, 55~13~/0/ 5
$5- 2o~ /022 ,57-23 - plor | 53- f)usz?/ 53,.0(0—1109_, 33109—1110/ B-07-121%

SR~ 1o~ 1T10



301 Brushton Ave

Suite A

Pittsburgh, PA 15221

Toll Free {800} 393-4009
Local (412) 436-2600

www. fieldenvironmental.com Fax (412} 436-2616

YSIT 6-Series Calibration Certificate

Cal Standard Lot # Expiration Pre-Cal Reading Post-Cal Reading Acceptable Range
PH 7 @ 25° 8012081 12/17/2021 7.08 7.00 (6.86t0 7.14)
pH mV value 234 (OmvV +/-50mV)
Cal Standard Lot # Expiration Pre-Cal Reading Post-Cal Reading Acceptable Range
PH:4 @ 25° 7007637 8/14/2022 4.05 4.00 (3.92 10 4.08)
pH mV value 146.80 (141.6mV to 156.6mV)
Cal Standard Lot # n Pre-Cal Post-Cal Acceptable Range
PH 10 @ 25° 7007076 7/1/2022 9.94 10.00 (9.80 t0 10.20)
pH mV value -189.30 (-188.4mV to -203.4mV)
Cal Standard Lot # Expiration Pre-Cal Reading Post-Cal Reading Acceptable Range
Conductivity 8012061 12/16/2022 1.211 1.409 (1.338 to 1.479)
Dissolved Oxygen Pre-Cal Rea Post-Cal Read
100% Saturation mg/L
Check Standard °C Relative Acceptable Range
ORP 24.0 220.0 (+/- 20mV)
mV Offset 24.3 (0 +/- 100)
Turbidity Pre-Cal Post-Cal Read
0ONTU 0.0 0.0
124 NTU 100.0 124.0
Model YSI Pro DSS
Cable Length 10 Meter v
Cable SN Calibrated By Nevin Yenchenko ¥
S/N 18L104691
Barcode U94329X Date of Calibration 9/20/2021
Order # 466038

*Solutions provided by LabChem (412-826-5230)

All calibrations performed by FEI conform to manufacturer's specifications. Please report any issues within 24
hours of receiving equipment.
All calibration solutions used are traceable to NIST. Additional documentation is available upon request.



Daily Quality Control Report (Page 1 of 2)

Project Name/Number:_Staten Island Supplemental Site Inspection W912DQ21F3015

Site:_ Staten Island, New York

Date:_ 9/27/2021

Weather: [X|Clear, [_JOvercast, [_|Rain, [_JThunderstorm, [_]Snow
Temperature: [_] <32°F, [_] 32-50 °F, [ ]50-70 °F, [X]70-85 °F, [ ]85+ °F
Wind: []Still, []Gusty, XModerate, [_|High; Direction: West

Humidity: [X] Dry, [_|Moderate, [_| Humid

Activity Contractor/ Equipment Number | Total
Subcontractor of Hours
Workers | Worked

Safety tailgate meeting 4 4 1
Calibrate/set-up equipment 2 Air monitors, 2 2

Gamma scan,

YSI water

guality meter
Collect sediment, surface and subsurface 2 2 8
samples
Scan soil samples 1 Gamma scan 1 2
Downhole scan; compile data 1 Gamma scan 1 6
Sample groundwater 2 2 6
Demobilize site; drop off samples/rental 4 4 13

equipment

Problems Encountered

Corrective Action Taken

Due to the location of SB-13 and SB-
20, only a surface sample was
accessible.

The two subsurface samples for SB-13 and SB-20 each
(4 total) were replaced by SB-23 and SB-24. SB-13 and
SB-20 were changed to surface samples only.

Tests: (List type and location of the tests performed and the results of these tests.)

Surface and sediment samples were collected, groundwater was sampled from 4 borings

Two additional borings were advanced (SB-23 and SB-24). Samples shipped for remaining samples

not shipped last week.

SB-23, SB-24, SB-19, SB-16, SB-3, SB-2, and SB-1 were downhole gamma scanned. Surface
samples SS-21, SS-22, and SS-25 were added in replacement for the individual samples not used for

SB-08, SB-17, and SB-18.

Total Daily Hours Worked by all Personnel:

38




Daily Quality Control Report (Page 2 of 2)

Safety: Activity Safety Inspection

Safety Deficiencies Observed Corrective Action Taken

N/A

Remarks:

Fieldwork activities have been completed.

Safety Statistics
Number of First Aid Incidents: 0

Number of Recordable Incidents: 0

Number of Lost Time Days: 0

The FOM shall complete and sign a DQCR daily, all DQCRs to be submitted at conclusion of field work.

FOM Signature: Date:

9-27-2021
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QUALITY CONTROL SUMMARY REPORT

This Quality Control Summary Report (QCSR) contains the examination of the quality of the analytical
data for samples collected at the former Staten Island Warehouse (SIW) Formerly Utilized Sites Remedial
Action Program Site. The intent of this assessment is to document the usability of the data based on project
measurement performance criteria, precision, accuracy, representativeness, comparability, completeness,
and sensitivity.

Analytical test methods and sample volume, preservation, holding time, and quality control requirements
were met, as presented in the Uniform Federal Policy-Quality Assurance Protection Policy (UFP-QAPP).
Standard methodology was used for sample collection, identification, documentation, handling, packaging,
shipping, and chain-of-custody. Surface soil, subsurface soil, sediment, and test pit samples collected were
analyzed for Ra-226 (Pb-214, Bi-214), Th-234, Ac-228, and K-40 by gamma spectroscopy (Method DOE
Ga-01-R/901.1 (21 day)), and U isotopes (U-234, U-235, U-238) by alpha spectrometry (Method D3972
U-02). Groundwater samples collected were analyzed for gross alpha/gross beta by gas proportional
counting (Method EPA 900/9310), Ra-228 (Method EPA 904/9320), Total Uranium (ASTM
D5174/D5174M), and Ra-226 (Method SM-7500-RA-B M). All of the analyses were performed and
reported by Pace Analytical, Mt. Juliet, TN. A list of the Sample Delivery Groups (SDGS) is presented in
Table 1. Radiological data packages received from the analytical laboratory were validated and qualified in
accordance with the Kansas City District Radionuclide Data Quality Evaluation Guidance (CENWK)
referenced in the UFP-QAPP and the Stage 3 and 4 guidelines provided in the U.S Department of Defense
(DoD) General Data Validation Guidelines. Additional documentation required for data validation was
obtained from the laboratory as necessary during the validation process. Through proper implementation
of the project data verification, validation, and assessment process, project information has been determined
to be acceptable for use, with the exception of 3 rejected results. The overall quality of the data meets or
exceeds the established project objectives. Assessment of the data for quality and usability is presented
below.

PRECISION

Precision is a measure of mutual agreement among individual measurements performed under the same
laboratory controls. Field precision is assessed through the evaluation of field duplicate results. Analytical
precision is assessed through the evaluation of laboratory duplicate, laboratory control sample duplicate,
and matrix spike (MS)/ matrix spike duplicate (MSD) results.

Precision for radiological results was evaluated by calculating the relative percent difference (RPD), and/or
normalized absolute difference (NAD), which accounts for uncertainty in the laboratory results. The RPD
is calculated for all sample/duplicate pairs if a detectable result is reported for both the parent and duplicate.
The RPD is not calculated when the analyte in one or both of the samples is not detected. In the cases where
the RPD is not calculated, the comparison is counted as acceptable in the overall number of comparisons.
The calculated RPD results were compared to performance criteria of less than or equal to 25% for gamma
analysis and less than or equal to 20 percent (%) for alpha, gross alpha and beta, Radium-228, Uranium,
and Radium-226 analyses. Where RPD values were greater than the project criteria, precision was evaluated
by calculating the NAD. NAD values of less than or equal to 3 are considered acceptable per the UFP-
QAPP. RPD and NAD are calculated as follows:

RPD = X 100

S+D
2




|S—D|
Joi +od

NAD = [ x 100

Where:

S = Parent Sample Result

D = Duplicate Sample Result

o2 = Parent Sample Combined Standard Uncertainty (CSU)
o3 = Duplicate Sample CSU

Calculated NAD values less than or equal to 3 were considered acceptable. Using NAD performance criteria
of greater than 3 provides greater than 99.9% confidence that the numbers are not in agreement. Values
greater than 3 were evaluated for qualification as estimated (J) but still usable for project decisions.

Field Precision

Field duplicate samples were collected to ascertain the contribution to variability (i.e., precision) due to the
combination of environmental media, sampling consistency, and analytical precision that contribute to the
precision for the entire system of collecting and analyzing samples. The field duplicate samples were
collected from the same spatial and temporal conditions as the primary environmental sample. The field
duplicate samples are submitted to the laboratory along with the original parent samples. Both samples are
analyzed under the same laboratory conditions.

Eleven parent and field duplicate soil sample pairs were compared for 3 analytes for alpha spectroscopy
and 6 analytes for gamma spectroscopy, for a total of 99 comparisons, which are presented in Tables 2
and 3. One comparison (shown in bold, Table 3) exceeded the factor of 4 criteria specified in the
UFP-QAPP for field duplicates, representing a 1.01% exceedance rate. No groundwater field duplicates
were collected. Comparisons that did not meet the criteria can indicate a lack of precision in field sampling
and perhaps a lack of sampling representativeness. The affected samples were qualified as estimated (J) but
still usable for project decisions.

Laboratory Precision

Laboratory precision was evaluated by calculating the RPD and NAD between results for laboratory
duplicate samples and their associated parent samples, laboratory control samples/ laboratory control
sample duplicates (LCS/LCSD), and MS/MSD. These Quality Control (QC) samples were analyzed at a
rate of one per analytical batch. Precision was considered acceptable if the RPD was less than or equal to
25% for gamma analysis and less than or equal to 20% for alpha, gross alpha and beta, Radium-228,
Uranium, and Radium-226 analyses, or if the NAD was less than 3.

Sixteen parent and laboratory duplicate sample pairs were analyzed (5 duplicates for 3 alpha analytes; 6
duplicates for 6 gamma analytes; 1 duplicate for gross alpha; 1 duplicate for gross beta; 1 duplicate for
Radium-228; 1 duplicate for Uranium; 2 duplicates for Radium-226), resulting in a total of 57 comparisons,
which are presented in Tables 4 through 9. One comparison (shown in bold) exceeded the criteria,
representing a 1.8% exceedance rate.

Six LCS/LCSD pairs were compared for 3 analytes for gamma spectroscopy, for a total of 18 comparisons.
All comparisons were within the criteria, as shown in Table 10.

Ten MS/MSD pairs were analyzed (5 pairs for 2 alpha analytes; 1 pair for gross alpha; 1 pair for gross beta;
1 pair for Radium-228; 1 pair for Uranium; 2 pairs for Radium-226), resulting in a total of 16 comparisons.
All comparisons were within the criteria, as shown in Tables 11 through 15.



For comparisons that did not meet the criteria, there is an indication of the precision goal not being met,
and all samples for that analyte in the batch were qualified as estimated (J) but still usable for project
decisions.

Accuracy

Accuracy is defined as the degree to which the reported measurement represents the true value. Analytical
accuracy is assessed through the evaluation of laboratory blanks, equipment blanks, Laboratory Control
Samples (LCSs), and MS recoveries.

Laboratory Method Blanks (MB)/Equipment Blanks (EB)

Laboratory method blanks are analyzed to evaluate the potential contamination of samples due to
preparation and analytical procedures. Laboratory method blanks are prepared and analyzed exactly like
the field samples and are designed to represent the matrix of interest as closely as possible. Laboratory
method blanks were prepared and analyzed with each analytical batch. Equipment rinsate blanks were
analyzed to verify the absence of any contamination of field equipment. Two equipment rinsate blank
samples were collected.

Sixteen laboratory method blanks were analyzed for a total of 57 analytes, which are presented in Tables
16 through 21. Two analytes (shown in bold) were greater than the Minimum Detectable Activity, resulting
in a 3.5% exceedance rate. When the criteria were not met, there is an indication of laboratory
contamination. Samples for that analyte in the batch were evaluated for qualification: samples less than 5
times the blank value were qualified as non-detect (U), and samples with results greater than 5 times but
less than 10 times the blank result were qualified as estimated (J) but still usable for project decisions.

Two equipment blanks were analyzed for a total of 10 analytes, which are presented in Table 22. One
analyte (shown in bold) was greater than the Minimum Detectable Activity, resulting in 3.5% exceedance.
When the criteria were not met, there is an indication of field equipment contamination. All samples for
that analyte in the batch were evaluated for qualification: samples less than 5 times the blank value were
gualified as non-detect (U), and samples with results greater than 5 times but less than 10 times the blank
result were qualified as estimated (J) but still usable for project decisions.

Laboratory Control Samples (LCS)

The LCS is a laboratory spike sample that originates from a source other than the source of the calibration
standards and serves as a zero-blind check on the laboratory’s accuracy/bias. The LCSs were prepared and
analyzed along with each analytical batch. Accuracy/bias is measured through a comparison of a known
amount of radionuclide versus the results of the measured amount of radionuclide.

Twenty-one LCS and LCSDs were analyzed for a total of 51 analytes; the percent recoveries are presented
in Tables 23 through 28. The percent recovery for 2 analytes (shown in bold) were within the laboratory
control limits, but outside the project control limits, resulting in 3.9% exceedance rate. When the criteria
were not met, there is an indication of laboratory accuracy not meeting the accuracy goal, and all samples
for that analyte in the batch were qualified as estimated (J) but still usable for project decisions.

Matrix Spike (MS)

MS analyses are performed by the laboratory to estimate the extent of accuracy/bias in the analytical
measurements of radiological constituents. The analytical laboratory performed MS/MSD analyses by
adding a known quality of each analyte to representative media, and analyzing the spiked media.
Accuracy/bias in the result was quantified by determining the percent recovery of the spike amount.



However, per the DoD Quality Systems Manual (QSM), MSs are not required for radiochemical analysis
if an isotopic tracer or chemical carrier is used in the analysis to determine chemical recovery (yield) for
the chemical separation and sample mounting procedures. MSs are not required for gross alpha, gross beta,
or gamma analysis.

Twenty MS/MSDs were analyzed for a total of 32 analytes; the percent recoveries are presented in Tables
29 through 33. When the criteria were not met, there is an indication of matrix interference. The percent
recovery for 2 analytes (shown in bold) exceeded the control limits, resulting in a 6.2% exceedance rate.
However, because a non-project sample was used for the MS where the 2 analytes exceeded the limits,
qualification for matrix interference would not necessarily be applicable to project samples.

Calibrations

For gamma spectrometry, the CENWK states that if the efficiency calibration delta values (difference
between the measured and the calibration curve efficiency) are greater than 5% for any one radionuclide,
the calibration shall be deemed unusable. The CENWK also states that any samples counted on detectors
with delta % greater than 5% should be qualified as rejected. The UFP-QAPP further states that the 95%
confidence limit (CL) of fitted function over range shall be < 8%. Table 34 shows gamma spectrometer
detectors/geometries with radionuclides that had delta values greater than 5% and or a 95% CL (1.96 sigma)
greater than 8%. It is likely that the deficiencies for both parameters are due to the calibration being
performed with less than the minimum 10,000 net counts in each peak, in at least six calibration peaks that
bracket the range of use, as is specified in the DoD QSM. This is evidenced by the uncertainty reported for
the peaks, even though the raw counts for the calibration were not provided. This indicates that there is
greater than normal uncertainty in the results due to an uncertain bias from calibration. Based on the
CENWK guidance, the samples counted on these detectors/geometries were qualified as rejected during
validation. However, it was recommended that the project consider these results as estimated (J) and
potentially usable for the project, due to the fact that the added uncertainty is only marginally outside the
limits for a minimal number of radionuclide energies and only marginally greater than normally allowed.

For gamma spectrometry, the CENWK states that if the activity of each radioisotope in the calibration
verification standard is not within 10% relative of the true, decay corrected activity, the calibration shall be
deemed unusable. The UFP-QAPP also sets a limit of 10% relative to the true value. Based on the CENWK,
any samples counted on detectors with check source value of greater than 10% should be qualified as
rejected. Table 35 shows detectors/geometries with quantified peaks outside of the 10% limit for the
calibration verification check source. It is likely that the deficiencies for this parameter are due to the
calibration verification being performed with less than the minimum 10,000 net counts in each peak as is
specified in the CENWK. Indeed, the raw net counts for all peaks were less than the 10,000 net counts for
all peaks and all detectors. This indicates that there is greater than normal uncertainty in the results due to
an uncertain bias from the calibration verification. Based on the CENWK guidance, the samples counted
on these detectors/geometries were qualified as rejected during validation. However, it was recommended
that the project consider these results as estimated (J) and potentially usable for the project, due to the fact
that the added uncertainty is only marginally outside the limits for a minimal number of radionuclide
energies and only marginally greater than would normally be allowed.

During the data quality assessment discussion, the calibration issues noted above, which affected the
samples qualified as “X” (unusable) during validation, were evaluated. The project team determined that
these calibration issues were not significant enough to impact the data usability, and the affected results
could be used and qualified as estimated (J). The final qualifiers are reflected in the tables referenced in
Section 5 of the main report. The data are acceptable for use.



REPRESENTATIVENESS

Representativeness expresses the degree to which sample data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, or an environmental condition.
Representativeness is a qualitative parameter that is most concerned with the proper design of the sampling
program. The representativeness criteria are best satisfied by making certain that sampling locations are
properly selected; and a sufficient number of samples are collected. Representativeness is addressed by
describing sampling techniques and rationale used to select sampling locations. Factors that affect the
representativeness of analytical data include proper preservation, holding times, use of standard sampling
and analytical methods, and determination of matrix or isotope interferences. Sample preservation, holding
times, analytical methodologies, and soil sampling methodologies were documented to be adequate and
consistently applied.

Representativeness is also evaluated through the review of the field precision as described above. The 2021
Supplemental Site Inspection (SSI) performed at the SIW Site was designed using guidance in the
U.S. Environmental Protection Agency (USEPA) Multi-Agency Radiation Survey and Site Investigation
Manual (MARSSIM). Additionally, representativeness was achieved through adherence to sampling and
analytical procedures described in the UFP-QAPP. EPA-approved and American Society for Testing and
Materials (ASTM)-approved and standardized sampling procedures were used where practical to ensure
the representativeness of sample data. Data collected during this SSI followed the guidance, standards and
procedures discussed above and are representative of conditions found at the Site.

COMPARABILITY

Comparability is a qualitative parameter expressing the confidence with which one data set can be compared
with another. The comparability of the data, a relative measure, is influenced by sampling and analytical
procedures. By providing specific protocols to be used for obtaining and analyzing samples, data sets should
be comparable regardless of who obtains the sample or performs the analysis. The analytical laboratory was
responsible for enhancing comparability using the following controls:

* Use of current, standard EPA-approved methodology for sample preservation, holding, and
analysis;

» Consistent reporting units for each parameter in similar matrices;

» EPA-traceable standards, when available; and

* Analysis of EPA QC samples, when available.

By following these controls, the data obtained during the 2021 SSI has met the objectives outlined in the
UFP-QAPP.

Data Intercomparison

Results from different but comparable analytical techniques from different subsample aliquots of the same
sample were compared for consistency. All Uranium-235 and Uranium-238 results from the alpha analysis
and gamma analysis were compared by calculating the RPD and NAD. If the NAD was greater than 3,
results were considered incomparable and qualified as estimated (J). Results that exceeded the NAD criteria
are demonstrated in Tables 36 and 37. Three samples (SS-DUP-17, TS-02-0002, and TS-02-0304) were
gualified with X due to incomparable results between alpha and gamma Uranium-238 which impacted both
the detect decision and the action level. However, during data usability assessment, in all 3 cases, it was
determined that there was a spectral interference problem with the gamma Thorium-234 background,
causing a problem with the gamma data, but there was agreement between the Pa-234m equilibrium
daughter of Uranium-238 and the Uranium-238 results by alpha spectroscopy. Therefore, the gamma



Uranium-238 results for those 3 samples were rejected (R), and the Uranium-238 results using alpha
spectroscopy were accepted as usable and qualified accordingly.

COMPLETENESS

Completeness is a measure of the degree to which the amount of sample data collected meets the scope and
a measure of the relative number of analytical data points that meet the acceptance criteria, including
accuracy, precision, and any other criteria required by the specific analytical method used. Completeness
is defined as a comparison of the actual numbers of valid data points and expected numbers of points
expressed as a percentage. If data cannot be reported without qualifications, project completion goals may
still be met if the qualified data, i.e., data of known quality even if not perfect, are suitable for the specified
project goals. A total of 822 analyses were obtained, reviewed, and integrated into the assessment. Three
analyses were rejected due to incomparability, yielding completeness for this project of 99.6%, which
achieved the goal of 90% as specified in the UFP-QAPP.

SENSITIVITY

Sensitivity is the capability of a method or instrument to discriminate between measurement responses
representing different levels of a variable of interest. It represents the minimum difference in concentration
that can be distinguished between two samples with a high degree of confidence. The sensitivity is evaluated
by determining if the required detection level (RDL) was met. The non-detect sample results were then
evaluated to determine if the RDL was met by comparing to a sample specific minimum detectable activity
(MDA) that was calculated by multiplying the CSU by 3.5. If the RDL is greater than 3.5xCSU, the sample
result met the RDL. If not, it was noted in the validation report that the RDL was not met. For gamma
spectroscopy, a total of 2 in Uranium-235 analyses, 1 in Actinium-228 analyses, and 45 in Thorium-234
analyses did not meet the RDL.

For validation purposes, the detectability was evaluated by calculating the critical level. The critical level
was determined by multiplying CSU by 1.65. If the sample result was less than the critical level, it is
determined to be non-detect and qualified as U. For gamma spectroscopy, a total of 24 Uranium-235, 1
Actinium-228, and 45 Thorium-234 results were qualified as non-detect. For alpha spectroscopy analyses,
a total of 21 Uranium-235 results were qualified as non-detect. For ground water samples, 3 gross alpha, 2
gross beta, 3 Uranium-235, 1 Radium-226, and 3 Radium-228 results were qualified as non-detect.

DATA MANAGEMENT AND DOCUMENTATION

Management of the analytical data generated during the characterization effort was conducted in accordance
with the general requirements of the Project Work Plan.

ANALYTICAL DATA

Samples collected during the characterization effort were identified by a unique number code that
accompanied the sample from collection through analysis and data review. Standardized chain-of-custody
procedures were followed from sample collection through sample analysis. The condition of shipping
coolers and enclosed sample containers was documented upon receipt at the analytical laboratory. The
laboratory transmitted the completed chain-of-custody form and cooler receipt checklist to the Project
Manager (PM) to confirm each sample shipment.

Analytical data reports containing results of the requested analyses were transmitted to the GEO PM and
included in Appendix C of the 2021 SSI Report. Each data package contained an electronic data deliverable
spreadsheet summarizing the analytical results, as well as an electronic file containing the entire case



narrative and supporting data. The electronic files were uploaded to the corporate server and backed up on
a compact disc. Laboratory data reports are included in Appendix D of the 2021 SSI Report.



Table 1. Sample Delivery Groups (SDGS).

SDG # Igztr)ﬁ;fgc;g PrOJecItDS e Analyses Matrix
L1409189-01 TS-01-0002 Gamma Spec & Iso U Test Pit
L1409189-02 TS-01-0204 Gamma Spec & Iso U Test Pit
L1409189-03 TS-02-0002 Gamma Spec & Iso U Test Pit
L1409189-04 TS-02-0304 Gamma Spec & Iso U Test Pit
11409189 L1409189-05 TS-03-0002 Gamma Spec & Iso U Test P!t
L1409189-06 TS-03-0204 Gamma Spec & Iso U Test Pit
L1409189-07 TS-04-0002 Gamma Spec & Iso U Test Pit
L1409189-08 TS-04-0406 Gamma Spec & Iso U Test Pit
L1409189-09 TS-DUP-01 Gamma Spec & Iso U Test Pit
L1409189-10 TS-DUP-02 Gamma Spec & Iso U Test Pit
L1409907-01 SS-15-1135 Gamma Spec & Iso U Soil
L.1409907-02 SB-15-0406 Gamma Spec & Iso U Soil
L.1409907-03 SB-15-0608 Gamma Spec & Iso U Soil
L1409907-04 SS-10-0750 Gamma Spec & Iso U Soil
L1409907 L1409907-05 SB-10-0517 Gamma Spec & Iso U Soil
L.1409907-06 SB-10-0465 Gamma Spec & Iso U Soil
L1409907-07 SS-09-0840 Gamma Spec & Iso U Soil
L.1409907-08 SB-09-0117 Gamma Spec & Iso U Soil
L.1409907-09 SB-09-0506 Gamma Spec & Iso U Soil
L1410500-01 SS-04-0926 Gamma Spec & Iso U Soil
L1410500-02 SB-04-0102 Gamma Spec & Iso U Soil
L1410500-03 SB-04-0406 Gamma Spec & Iso U Soil
L1410500 L1410500-04 SS-02-0835 Gamma Spec & Iso U Soil
L1410500-05 SB-02-0501 Gamma Spec & Iso U Soil
L1410500-06 SB-02-0102 Gamma Spec & Iso U Soil
L1410500-07 SB-DUP-02 Gamma Spec & Iso U Soil
L1410504-01 SS-11-1100 Gamma Spec & Iso U Soil
L1410504-02 SB-11-0405 Gamma Spec & Iso U Soil
L1410504-03 SB-11-0506 Gamma Spec & Iso U Soil
L1410504-04 SS-12-1115 Gamma Spec & Iso U Soil
L 1410504 L1410504-05 SB-12-0304 Gamma Spec & Iso U So!l
L1410504-06 SB-12-0506 Gamma Spec & Iso U Soil
L1410504-07 SS-14-1205 Gamma Spec & Iso U Soil
L1410504-08 SB-14-2540 Gamma Spec & Iso U Soil
L1410504-09 SB-14-0608 Gamma Spec & Iso U Soil
L1410504-10 SB-DUP-11 Gamma Spec & Iso U Soil
L1410508-01 SS-05-0915 Gamma Spec & Iso U Soil
L1410508-02 SB-05-0505 Gamma Spec & Iso U Soil
L1410508-03 SB-05-0510 Gamma Spec & Iso U Soil
L1410508-04 SS-03-0810 Gamma Spec & Iso U Soil
L1410508-05 SB-03-0815 Gamma Spec & Iso U Soil
L1410508 L1410508-06 SB-03-0102 Gamma Spec & Iso U Soil
L1410508-07 SS-01-0825 Gamma Spec & Iso U Soil
L1410508-08 SB-01-0501 Gamma Spec & Iso U Soil
L1410508-09 SB-01-0102 Gamma Spec & Iso U Soil
L1410508-10 SB-DUP-01 Gamma Spec & Iso U Soil
L1410508-11 SS-DUP-03 Gamma Spec & Iso U Soil




Table 1. Sample Delivery Groups (SDGS).

SDG # Igztr)ﬁ;fgc;g PrOJecItDS e Analyses Matrix
L1410508-01 SS-05-0915 Gamma Spec & Iso U Soil
L1410508-02 SB-05-0505 Gamma Spec & Iso U Soil
L1410508-03 SB-05-0510 Gamma Spec & Iso U Soil
L1410508-04 SS-03-0810 Gamma Spec & Iso U Soil
L1410508-05 SB-03-0815 Gamma Spec & Iso U Soil
L1410508 L1410508-06 SB-03-0102 Gamma Spec & Iso U Soil
L1410508-07 SS-01-0825 Gamma Spec & Iso U Soil
L1410508-08 SB-01-0501 Gamma Spec & Iso U Soil
L1410508-09 SB-01-0102 Gamma Spec & Iso U Soil
L1410508-10 SB-DUP-01 Gamma Spec & Iso U Soil
L1410508-11 SS-DUP-03 Gamma Spec & Iso U Soil
L1410531-01 SS-16-1300 Gamma Spec & Iso U Soil
L1410531-02 SB-16-0235 Gamma Spec & Iso U Soil
L1410531-03 SS§-17-1230 Gamma Spec & Iso U Soil
L1410531-04 SB-17-0102 Gamma Spec & Iso U Soil
L1410531-05 SS-18-1250 Gamma Spec & Iso U Soil
L1410531 L1410531-06 SB-18-0102 Gamma Spec & Iso U Soil
L1410531-07 SS-19-1310 Gamma Spec & Iso U Soil
L1410531-08 SB-19-0102 Gamma Spec & Iso U Soil
L1410531-09 SB-19-0203 Gamma Spec & Iso U Soil
L1410531-10 SB-DUP-16 Gamma Spec & Iso U Soil
L1410531-11 SS-DUP-17 Gamma Spec & Iso U Soil
L1410640-01 SS-25-0940 Gamma Spec & Iso U Soil
L1410640-02 SS§-22-0935 Gamma Spec & Iso U Soil
L1410640-03 SS-21-1000 Gamma Spec & Iso U Soil
L1410640-04 S$S-20-1020 Gamma Spec & Iso U Soil
L 1410640 L1410640-05 SS-24-0941 Gamma Spec & Iso U So!l
L1410640-06 SB-24-0102 Gamma Spec & Iso U Soil
L1410640-07 SB-DUP-23 Gamma Spec & Iso U Soil
L1410640-08 SB-23-0102 Gamma Spec & Iso U Soil
L1410640-09 SS§-23-1014 Gamma Spec & Iso U Soil
L1410640-10 SS-13-1015 Gamma Spec & Iso U Soil
L1410673-01 SS-08-1400 Gamma Spec & Iso U Soil
L1410673-02 SB-08-0102 Gamma Spec & Iso U Soil
L1410673-03 SS-06-0936 Gamma Spec & Iso U Soil
L1410673-04 SB-06-0203 Gamma Spec & Iso U Soil
L1410673 L1410673-05 SB-06-0501 Gamma Spec & Iso U Soil
L1410673-06 SS-07-1220 Gamma Spec & Iso U Soil
L1410673-07 SB-07-0102 Gamma Spec & Iso U Soil
L1410673-08 SB-07-0203 Gamma Spec & Iso U Soil
L1410673-09 SS-DUP-06 Gamma Spec & Iso U Soil




Table 1. Sample Delivery Groups (SDGs) Continued.

Laboratory Project Sample .
SDG # Sample 1D ID Analyses Matrix
L1410682-01 SD-01-0813 Gamma Spec & Iso U Sediment
L1410682-02 SD-02-0810 Gamma Spec & Iso U Sediment
L1410682-03 SD-03-0815 Gamma Spec & Iso U Sediment
L1410682-04 SD-04-0910 Gamma Spec & Iso U Sediment
L1410682-05 SD-05-0800 Gamma Spec & Iso U Sediment
L1410682 L1410682-06 SD-06-0754 Gamma Spec & Iso U Sediment
L1410682-07 SD-07-0758 Gamma Spec & Iso U Sediment
L1410682-08 SD-08-0805 Gamma Spec & Iso U Sediment
L1410682-09 SD-09-0750 Gamma Spec & Iso U Sediment
L1410682-10 SD-10-0816 Gamma Spec & Iso U Sediment
L1410682-11 SD-DUP-02 Gamma Spec & Iso U Sediment
Gross alpha/gross beta,
L1411184-01 GW-06-1205 Ra-228. Total U, & Ra-226 Ground Water
Gross alpha/gross beta,
L1411184-02 GW-09-1210 Ra-228. Total U, & Ra-226 Ground Water
L1al1ls4 Gross alpha/gross beta
L1411184-03 GW-07-1215 Ra-228. Total U, & Ra-226 Ground Water
Gross alpha/gross beta,
L1411184-04 GW-10-1220 Ra-228. Total U, & Ra-226 Ground Water
L1411187-01 EQ-SD-1410 Gross alpha/gross beta,
1uit187 Ra-228, Total U, & Ra-226 Ground Water
L1411187-02 EQ-SB-1520 Gross alpha/gross beta, Ground Water

Ra-228, Total U, & Ra-226
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Table 2. Field Duplicate Results by Alpha Spectroscopy

U-234 U-235 U-238
Factor Factor Factor
Parent | of 4 of | Duplicate | Parent of 4 of Duplicate Parent of 4 of | Duplicate
Sample ID Result Parent Result Result Parent Result Result Parent Result
(pCilg) Result (pCilg) (pCilg) Result (pCilg) (pCilg) Result (pCilg)
(pCilg) (pCilg) (pCilg)
SD-DUP-02 0.618 2.47 0.881 0.0291 0.116 0.0275 0.686 2.74 0.913
TS-DUP-01 9 36 9.93 0.384 1.54 0.357 9.07 36.3 9.77
TS-DUP-02 9.29 37.2 9.85 0.476 1.90 0.572 9.69 38.8 10.1
SB-DUP-02 0.809 3.24 0.787 0.00939 | 0.0376 -0.00463 0.752 3.01 0.795
SB-DUP-23 2.94 11.8 2.05 0.272 1.09 0.0447 2.9 11.6 2.54
SB-DUP-01 0.597 2.39 1.24 0.041 0.164 0.0837 0.634 2.54 1.35
SS-DUP-03 3.43 13.7 3.86 0.14 0.56 0.169 3.96 15.8 3.63
SB-DUP-16 1.04 4.16 0.928 0.0321 0.128 0.0315 1.16 4.64 0.874
SS-DUP-17 22 88 14.3 0.97 3.88 0.526 22.1 88.4 14.6
SB-DUP-11 1.46 5.84 2.01 0.0359 0.144 0.128 1.8 7.2 2.09
SS-DUP-06 1.45 5.8 2.77 0.0943 0.377 0.0417 1.2 4.8 3.02

DUP: duplicate; ID: identification number; pCi/g: picocuries per gram; SB: soil boring; SD: sediment; SS: surface sample; TS: test pit;
U-234: Uranium-234;U-235: Uranium-235; U-238: Uranium-238
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Table 3. Field Duplicate Results by Gamma Spectroscopy

Ac-228 Bi-214 (Ra-226) Pb-214

Parent Factor of 4 of Duplicate Parent Factor of 4 of Duplicate Parent Factor of 4 of Duplicate
Sample ID Result Parent Result Result Result Parent Result Result Result Parent Result Result

(pCilg) (pCilg) (pCilg) (pCilg) (pCilg) (pCilg) (pCilg) (pCilg) (pCilg)
SD-DUP-02 1.09 4.36 0.902 0.972 3.89 1.01 1.01 4.04 1.19
TS-DUP-01 1.9 7.6 1.29 35.1 140 32 35.8 143 34.8
TS-DUP-02 1.27 5.08 1.57 11.9 47.6 12.7 13.3 53.2 13.7
SB-DUP-02 1.27 5.08 1.13 11 44 1.13 1.36 5.44 1.22
SB-DUP-23 1.07 4.28 0.864 3.85 15.4 2.76 3.54 14.2 4,97
SB-DUP-01 1.45 5.8 1.51 1.14 4.56 1.13 1.07 4.28 1.02
SS-DUP-03 2.51 10.04 0.632 2.23 8.92 0.543 2.62 10.5 0.795
SB-DUP-16 1.43 5.72 1.25 1.34 5.36 1.07 1.3 5.2 1.14
SS-DUP-17 2.21 8.84 1.72 19.8 79.2 9.7 21.8 87.2 11.8
SB-DUP-11 2.02 8.08 5.04 1.9 7.6 3.8 1.91 7.64 431
SS-DUP-06 1.01 4.04 0.986 1.31 5.24 2.08 1.3 5.2 2.41

Ac-228: actinium-228; Bi-214: Bismuth-214; DUP: duplicate; ID: identification number; Pb—214: Lead-214; pCi/g: picocuries per gram; Ra-226: Radium-226; SB: soil boring;
SD: sediment; SS: surface sample; TS: test pit
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Table 3. Field Duplicate Results by Gamma Spectroscopy (continued)

K-40 U-235 Th-234

Parent PO Duplicate Parent PO Duplicate Parent PO Duplicate
Sample ID Result B LN Result Result B LN Result Result B LN Result

(pCilg) | et | (pci) | (pCil) | e (bCilg) | (pCilg) | ot (pCifg)

(pCi/g) (pCi/g) (pCi/g)

SD-DUP-02 171 68.4 16 0.151 0.604 0.159 1.48 5.92 0.805
TS-DUP-01 13 52 141 2.74 11.0 0.498 -4.94 -19.8 1.86
TS-DUP-02 5.4 21.6 5.81 0.361 1.44 1.48 3.21 12.8 6.53
SB-DUP-02 15.1 60.4 13.9 0.174 0.696 0.1 1.02 4.08 0.463
SB-DUP-23 8.34 33.36 7.54 0.54 2.16 0.391 1.49 5.96 -2.13
SB-DUP-01 6.56 26.24 8.19 0.131 0.524 0.181 -3.88 -15.5 -2.31
SS-DUP-03 11 44 1.94 0.37 1.48 0.0184 3.45 13.8 3.17
SB-DUP-16 13.4 53.6 15.8 0.103 0.412 0.131 1.16 4.64 0.874
SS-DUP-17 9.98 39.92 8.94 1.28 5.12 0.0293 18.5 74 -5.2
SB-DUP-11 10.6 42.4 19.7 0.187 0.748 0.608 -1.46 -5.84 2.29
SS-DUP-06 14.3 57.2 7.9 15 6 0.263 14 5.6 -2.35

DUP: duplicate; K-40: Potassium-40; ID: identification number; pCi/g: picocuries per gram; SB: soil boring; SD: sediment; SS: surface sample; Th-234: Thorium-234;
TS: test pit; U-235: Uranium-235;
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Table 4. Laboratory Duplicate Results by Alpha Spectroscopy

U-234 U-235 U-238
Lab Sample ID | RPD (%) | NAD(%) | RPD (%) | NAD (%) | RPD (%) | NAD (%)
R3715413-5 15.8 2.2 46.9 15 19.5 2.7
R3720206-5 17.0 1.4 129 25 6.76 0.56
R3724488-5 0.85 0.076 59.6 1.1 19.2 1.8
R3725650-5 2.78 0.27 62.6 0.96 2.48 0.26
R3726763-5 7.19 0.81 282 13 17.8 1.91

ID: identification number; NAD: normalized absolute difference; %: percent; RPD: relative percent difference;
U-234: Uranium-234; U-235: Uranium-235; U-238: Uranium-238

Table 5. Laboratory Duplicate Results by Gamma Spectroscopy

Ac-228 (IE;_—ZZ]éAé) Pb-214 K-40 U-235 | Th-234
Labsample 10| RPD | NAD | RPD [ NAD | RPD [NAD | RPD [ NAD | RPD [NAD| RPD[NAD

(%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%) | (%)
R3722645-3 | 381 | 1.1 | 236 | 028 | 144 | 17 | 253 | 17 | 043 | 0.02| 978 | 1.1
R3723176-2 | 226 | 0.14 | 3.95 | 039 | 238 | 023 | 226 | 15 | 449 | 14 | 192 |0.25
R3724570-4 | 571 | 0.31 | 9.09 | 0.73 | 6.69 | 0.62 | 0.94 |0.073| 153 | 0.53 | 434 | 37
R3725159-4 | 77.4 | 0.81 | 066 |0.023| 187 | 073 | 843 | 15 | 768 | 2.4 | 114 | 0.92
R3725157-4 | 189 | 092 | 222 | 15 | 114 | 101 | 616 | 047 | 452 | 0.15 | 259 | 2.8
R3725727-2 | 273 | 1.59 | 139 |0.094| 306 | 26 | 127 | 109 | 222 | 0.48 | 536 | 0.90

Ac-228: Actinium-228; Bi-214: Bismuth-214; K-40: Potassium-40; ID: identification number;
NAD: normalized absolute difference; Pb-40: Lead-40; Ra-226: Radium-226; RPD: relative percent difference;

Th-234: Thorium-234; U-235: Uranium-235

Table 6. Laboratory Duplicate Results for Gross Alpha/Beta Measurements

Gross Alpha Gross Beta
Lab Sample ID RPD (%) NAD (%) RPD (%) NAD(%)
R3719591-5 15.7 0.13 66.8 1.95

ID: identification number; NAD: normalized absolute difference; %: percent; RPD: relative percent difference

Table 7. Laboratory Duplicate Results for Ra-228

Ra-228

Lab Sample ID

RPD (%)

NAD (%)

R3723

073-5

240

0.43

ID: identification number; NAD: normalized absolute difference;

%: percent; RA-228: Radium-228; RPD: relative percent difference
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Table 8. Laboratory Duplicate Results for Uranium

Uranium

Lab Sample ID

RPD (%)

NAD (%)

R3719923-5

0

0

ID: identification number; NAD: normalized absolute difference; %: percent;

RPD: relative percent difference

Table 9. Laboratory Duplicate Results for Ra-226

Ra-226
Lab Sample ID RPD (%) NAD (%)
R3714970-5 83.2 0.077
R3722405-5 2227 0.49

ID: identification number; NAD: normalized absolute difference; %: percent;
Ra-226: Radium-226; RPD: relative percent difference

Table 10. LCS Duplicate Results by Gamma Spectroscopy

Am-241 Cs-137 Co-60
Lab Sample ID | RPD (%) NAD (%) | RPD (%) | NAD (%) | RPD (%) | NAD (%0)

R3722645-4 5.06 0.99 17.1 4.0 0.14 0.034
R3723176-4 4.22 0.83 0.92 0.20 0.04 0.009
R3724570-2 3.18 0.44 4.84 0.82 0.79 0.16
R3725159-3 6.63 1.00 6.49 1.26 8.09 1.8

R3725157-2 7.33 0.99 0.43 0.074 1.07 0.22
R3725727-4 8.26 1.09 5.45 1.12 3.16 0.73

Am-241: Americium-241; Co-60: Cobalt-60; Cs-137: Cesium-137; ID: identification number;
NAD: normalized absolute difference; %: percent; Ra-226: Radium-226; RPD: relative percent difference

Table 11. Matrix Spike Duplicate Results by Alpha Spectroscopy

U-234 U-238
Lab Sample ID | RPD (%) | NAD (%) | RPD (%) | NAD (%)
R3715413-4 1.53 0.39 3.75 0.95
R3720206-4 0.34 0.074 7.56 1.66
R3724488-4 5.74 1.62 5.32 1.50
R3725650-4 2.49 0.49 2.49 0.49
R3726763-4 4.29 0.86 5.22 1.04

ID: identification number; NAD: normalized absolute difference; %: percent;
RPD: relative percent difference U-234: Uranium-234; U-238: Uranium-238
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Table 12. Matrix Spike Duplicate Results for Gross Alpha/Beta Measurements

Gross Alpha Gross Beta
Lab Sample ID RPD (%) NAD (%) RPD (%) NAD (%)
R3719591-4 5.26 0.48 1.56 0.38

ID: identification number; NAD: normalized absolute difference; %: percent; RPD: relative percent difference

Table 13. Matrix Spike Duplicate Results for Ra-228
Ra-228

Lab Sample ID

RPD (%)

NAD (%)

R3723073-4

6.28

1.46

ID: identification number; NAD: normalized absolute difference; %: percent;
Ra-228: Radium-228;RPD: relative percent difference

Table 14. Matrix Spike Duplicate Results for Uranium

Uranium

Lab Sample ID

RPD (%)

NAD (%)

R3719923-4

1.01

0.301

ID: identification number; NAD: normalized absolute difference; %: percent;
RPD: relative percent difference

Table 15. Matrix Spike Duplicate Results for Radium-226

Ra-226
Lab Sample ID RPD (%) NAD (%)
R3714970-4 5.74 0.69
R3722405-4 2.01 0.26

ID: identification number; NAD: normalized absolute difference; %: percent;

Ra-226: Radium-226; RPD: relative percent difference

Table 16. Alpha Spectroscopy Method Blank Results

U-234 U-235 U-238
Lab Sample 1D (F;%S:jg) Ve (F;ecsi‘jg) VO (F;ecsi‘jg) Ve
R3715413-1 | 0.0526 U 0.00566 U 0.147 3
R3720206-1 | 0.0345 U 20.0164 U 0.0806 3
R3724488-1 | -0.031 U 20.0049 U 0.103 3
R3725650-1 | -0.0275 | U 20.0232 U 0.0641 3
R3726763-1 | 0.106 ] 20.0049 U 0.0867 3

ID: identification number; J: estimated value; pCi/g: picocuries per gram; U: non-detect; U-234: Uranium-234;

U-235: Uranium-235; U-238: Uranium-238; VVQ: validation qualifier
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Table 17. Gamma Spectroscopy Method Blank Results

Ac-228 Bi-214 (Ra-226) Pb-214 K-40 U-235 Th-234
Lab Sample ID R(?;)L;It VO R(%Z)u)lt VQ R(%Z)u)lt Vo) R(?;)L;It Vo) R(%Z)u)lt Vo) R(%Z)u)lt VO

R3722645-1 0.168 U -0.0053 U -0.0063 U -0.379 U 0.0456 U 1.01 J
R3723176-3 0.118 U 0.138 J 0.106 J -0.303 U -0.0158 U 0.275 U
R3724570-3 -0.0742 U 0.0623 U -0.0131 U -0.123 U 0.0659 J 0.975

R3725159-2 -0.0422 U -0.0035 U 0.0248 U 0.219 U 0.0374 U 1.12 J
R3725157-3 0.105 U 0.0117 U 0.00454 U 0.221 U 0.119 J 1.85

R3725727-3 -0.0081 U 0.0976 J -0.0277 U -0.186 U 0.0353 J 0.756 U

Ac-228: actinium-228; Bi-214: Bismuth-214; K-40: Potassium-40; ID:

identification number; J: estimated value; NAD: normalized absolute difference; Pb-40: Lead-40;

pCi/g: picocuries per gram Ra-226: Radium-226; RPD: relative percent difference; Th-234: Thorium-234; U: non-detect; U-235: Uranium-235; VVQ: validation qualifier

Table 18. Gross Alpha/Beta Method Blank Results

Gross Alpha Gross Beta
Lab Sample ID Result (pCi/L) VQ Result (pCi/L) VQ
R3719591-1 0.165 U -0.314 U

ID: identification number pCi/L: picocuries per liter; U: non-detect; VQ: validation qualifier

Table 19. Ra-228 Method Blank Result

Ra-228

Lab Sample ID

Result (pCi/L)

vQ

R3723073-1

-0.151

U

ID: identification number; pCi/L: picocuries per liter; Ra-28: Radium-228;
U: non-detect; VQ: validation qualifier
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Table 20. Uranium Method Blank Result
Uranium

Lab Sample ID Result (%) VQ

R3719923-1 ] ]
ID: identification number; U: non-detect; VVQ: validation qualifier

Table 21. Ra-226 Method Blank Result

Ra-226
Lab Sample ID | Result (PCi/L) VQ
R3714970-1 0.00799 U
R3722405-1 -0.000464 U

ID: identification number; pCi/L: picocuries per liter;
Ra-226: Radium-226; U: non-detect; VQ: validation qualifier

Table 22. Equipment Blanks

Gross Alpha Gross Beta Ra-228 Uranium Ra-226
Lab Sample ID |Result (pCi/L)| VQ Result (pCi/L) VQ Result (pCi/L) VQ Result (pCi/L) VQ Result (pCi/L) VQ
EQ-SD-1410 -0.0607 U 0.125 U -0.256 U ND U 0.0348 U
EQ-SB-1520 0.11 U -1.54 U -0.575 U ND U 0.468

EQ: equipment blank; ID: identification number; ND: not detected at the associated level; pCi/L: picocuries per liter; Ra-226: Radium-226; Ra-228: Radium-228; U: non-detect;
VQ: validation qualifier

18



Table 23. LCS Results for Alpha Spectroscopy

U-234 U-238
Lab Sample ID | Recovery (%) | Recovery (%)
R3715413-2 98.1 96.5
R3720206-2 72.7* 81.3
R3724488-2 96.1 105
R3725650-2 75.5 72.9*
R3726763-2 90.1 90.2
Control Limits 75-125 75-125
*Laboratory limits 60.9-117 68.1-121

ID: identification number; LCS: laboratory control sample; %: percent;
U-234: Uranium-234; U-238: Uranium-238

Table 24. LCS Results for Gamma Spectroscopy

Am-241 Cs-137 Co-60
Lab Sample ID | Recovery (%) | Recovery (%) | Recovery (%)
R3722645-2 104 102 95.5
R3722645-4 98.7 100 95.4
R3723176-1 103 102 95.1
R3723176-4 98.5 101 95.1
R3724570-1 99.6 100 95.5
R3724570-2 96.4 95.4 94.8
R3725159-1 98.7 106 99.2
R3725159-3 106 98.8 91.4
R3725157-1 97.7 98.4 96.9
R3725157-2 105 98 95.8
R3725727-1 108 105 99.2
R3725727-4 99.3 99.5 96.1
Control Limits 80-120 80-120 80-120

Am-241:Americium-241; Co-60: Cobalt-60; Cs-137: Cesium-137; ID: identification number;
LCS: laboratory control sample; %: percent

Table 25. LCS Results for Gross Alpha/Beta

Gross Alpha Gross Beta
Lab Sample ID | Recovery (%) | Recovery (%)
R3719591-2 93.2 120
Control Limits 80-120 80-120
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Table 26. LCS Results for Ra-228

Ra-228
Lab Sample ID Recovery (%)
R3723073-2 103
Control Limits 80-120

ID: identification number; LCS: laboratory control sample;
%: percent; Ra-228: Radium-228

Table 27. LCS Results for Uranium

Uranium
Lab Sample ID Recovery (%)
R3719923-2 112
Control Limits 80-120

ID: identification number; LCS: laboratory control samples;
%: percent

Table 28. LCS Results for Ra-226

Ra-226
Lab Sample ID Recovery (%)
R3714970-2 102
R3722405-2 105
Control Limits 80-120

ID: identification number; LCS: laboratory control sample;
%: percent; Ra-226: Radium-226

Table 29. Matrix Spike Results for Alpha Spectroscopy
U-234 U-238
Lab Sample ID Recovery (%) Recovery (%)
R3715413-3 104 112
R3715413-4 106 106
R3720206-3 98.9 103
R3720206-4 98.5 113
R3724488-3 102 118
R3724488-4 109 113
R3725650-3 97.9 98.6
R3725650-4 101 101
R3726763-3 105 105
R3726763-4 110 112
Control Limits 60-140 60-140

ID: identification number; LCS: laboratory control sample; %: percent;
U-234: Uranium-234; U-238: Uranium-238
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Table 30. Matrix Spike Results for Gross Alpha/Beta

Gross Alpha Gross Beta
Lab Sample ID Recovery (%) Recovery (%)
R3719591-3 129 125
R3719591-4 122 123
Control Limits 75-125 75-125
ID: identification number; %: percent

Table 31. Matrix Spike Results for Ra-228

Ra-228
Lab Sample ID Recovery (%)
R3723073-3 114
R3723073-4 107
Control Limits 75-125

ID: identification number; %: percent; Ra-228: Radium-228

Table 32. Matrix Spike Results for Uranium

Uranium
Lab Sample ID Recovery (%)
R3719923-3 110
R3719923-4 112
Control Limits 75-125

ID: identification number; %: percent

Table 33. Matrix Spike Results for Ra-226

Ra-226
Lab Sample ID Recovery (%)
R3714970-3 92.1
R3714970-4 97.7
R3722405-3 75.4
R3722405-4 77.1
Control Limits 75-125

ID: identification number; %: percent; Ra-226: Radium-226
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Table 34. Gamma Detector Calibrations Outside of Acceptance Criteria

Detector Geometry Energy Peaks (#) Delta (%) Energy Peaks (#) 95% CL
1 C6 1 6.3
2 C1 1 8.2 5 89-119
2 C6 3 -94-79
2 P3 1 5.3
3 C6 1 18.8 8 8.4-10.6
4 C6 1 -6.5
4 P3 1 18.3 8.8
5 C6 2 -16.4-6.5 9 8.8-14.7
9 C1 1 -12.9
9 P3 1 12.7
10 P3 1 22.4 8.2-83
11 C6 1 -5.3 8.2-127
12 P3 1 24.5 1 9.6

#: number; %: percent; CL: confidence limit

Table 35. Gamma Detector Calibration Verifications Outside of Acceptance Criteria

Detector Geometry Energy Peaks Difference (%)
1 C6 1 10.8
1 C6 1 12.2
1 C6 1 -10.6
2 P3 1 10.2
3 C6 1 14.34
3 C6 1 255

%: percent
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Table 36. U-235 Data Intercomparison

Alpha Gamma
Sample ID Analyte | Result CcSuU Result CcSsuU RPD (%) | NAD Qualifier
(pCifg) | (pCilg) | (pCilg) | (pCilg)
SD-02-0810 U-235 0.0291 0.019 0.151 0.03225 135 3.2 J
SD-03-0815 U-235 0.0455 0.029 0.218 0.04335 131 3.3 J
SD-06-0754 U-235 0.0877 0.031 0.25 0.03175 96.1 3.6 J
SD-07-0758 U-235 0.104 0.031 0.308 0.0439 99.0 3.8 J
SB-15-0406 U-235 0.0477 0.021 0.344 0.0458 151 5.9 J
SB-15-0608 U-235 0.0168 0.021 0.176 0.036 165 3.8 J
SB-09-0117 U-235 0.0304 0.024 0.238 0.056 155 3.4 J
TS-01-0002 U-235 0.106 0.026 0.356 0.04475 108 4.8 J
TS-01-0204 U-235 0.0888 0.028 0.359 0.063 121 3.9 J
TS-02-0002 U-235 3.8 0.138 135 1.965 112 49 J
TS-02-0304 U-235 0.384 0.054 2.74 0.2095 151 10.8 J
TS-03-0002 U-235 0.159 0.038 0.55 0.0525 110 6.0 J
TS-04-0406 U-235 0.11 0.029 0.475 0.051 125 6.2 J
TS-DUP-02 U-235 0.572 0.056 1.48 0.088 88.5 8.7 J
SS-04-0926 U-235 0.248 0.038 0.466 0.0585 61.1 3.1 J
SB-02-0501 U-235 0.00939 0.02 0.174 0.03525 179 4.1 J
SS-24-0941 U-235 0.0692 0.022 0.377 0.0515 138 5.5 J
SB-24-0102 U-235 0.105 0.031 0.319 0.0442 101 4.0 J
SB-DUP-23 U-235 0.0447 0.022 0.391 0.0715 159 4.6 J
SS-03-0810 U-235 0.14 0.04315 0.37 0.052 90.2 3.4 J
SS-16-1300 U-235 0.101 0.027 0.385 0.077 116 3.5 J
SS-17-1230 U-235 1.19 0.088 2.17 0.115 58.3 6.8 J
SS-18-1250 U-235 0.0309 0.017 0.228 0.04285 152 4.3 J
SB-11-0405 U-235 0.0359 0.022 0.187 0.0381 136 3.4 J
SB-11-0506 U-235 0.0294 0.025 0.241 0.0447 157 4.1 J
SS-12-1115 U-235 0.00489 0.019 0.223 0.03345 191 5.7 J
SB-14-0608 U-235 0.114 0.033 0.322 0.0467 95.4 3.6 J
SB-DUP-11 U-235 0.128 0.034 0.608 0.0785 130 5.6 J
SS-08-1400 U-235 0.0317 0.018 1.92 0.0497 193 36 J
SB-08-0102 U-235 0.0518 0.02 0.204 0.0442 119 3.1 J
SB-06-0203 U-235 0.00867 0.022 0.358 0.0575 191 5.7 J
SB-06-0501 U-235 0.197 0.032 0.62 0.053 103 6.8 J
SB-07-0102 U-235 0.145 0.027 0.296 0.03726 68.5 3.3 J
SS-DUP-06 U-235 0.0417 0.025 0.263 0.0583 145 3.5 J

CSU: combined standard uncertainty: DUP: duplicate; J:estimated value; ID: identification number; NAD: normalized absolute
difference %: percent; pCi/g: picocuries per gram; RPD: relative percent difference; SB: soil boring; SD: sediment; SS: surface
sample; TS: test pit; U-235: Uranium-235
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Table 37. U-238 Data Intercomparison

Alpha Gamma
Sample ID | Analyte | Result CSu Result CcSuU RPD (%) NAD Quialifier
(pCifg) | (pCilg) | (pCilg) | (pCilg)
SD-01-0813 U-238 3.09 0.1805 0.819 0.52 116 4.1 J
SD-07-0758 U-238 2.39 0.146 -0.71 0.63 369 4.8 J
SD-10-0816 U-238 1.57 0.1295 -2.52 0.8 861 5.0 J
TS-04-0406 U-235 0.11 0.029 0.475 0.051 125 6.2 J
TS-01-0002 U-238 3.27 0.171 1.16 0.665 95.3 3.1 J
TS-02-0002 U-238 73.3 1.05 -7.05 5.2 242 15.1 X
TS-02-0304 U-238 9.07 0.2745 -4.94 2.415 678 5.8 X
TS-04-0002 U-238 9.69 0.3055 3.21 1.07 100 5.8 J
TS-DUP-01 U-238 9.77 0.343 1.86 1.53 136 5.0 J
SS-20-1020 U-238 0.995 0.102 -0.599 | 0.4915 805 3.2 J
SB-DUP-23 U-238 2.54 0.176 -2.13 1.095 2278 4.2 J
SS-05-0915 U-238 2.8 0.178 -6.81 1.59 479 6.0 J
SB-05-0510 U-238 1.43 0.1285 -1.29 0.705 3885 3.8 J
SB-03-0815 U-238 3.07 0.176 0.79 0.64 118 49 J
SB-01-0501 U-238 0.634 .079 -3.88 1.11 278 4.1 J
SB-DUP-01 U-238 1.35 0.115 -2.31 1.07 762 34 J
SS-17-1230 U-238 24.9 0.51 12.3 2.255 68 55 J
SS-DUP-17 U-238 14.6 0.3905 -5.2 1.695 421 11.4 X
SB-11-0405 U-238 1.8 0.135 -1.46 0.735 1917 4.4 J
SB-14-2540 U-238 3.1 0.207 1.57 0.406 65.5 3.4 J
SB-14-0608 U-238 2.27 0.1515 -3.93 1.12 747 55 J
SS-08-1400 U-238 1.59 0.119 -2.27 0.86 1135 4.4 J

CSU: combined standard uncertainty; DUP: duplicate; ID: identification number; J: estimated value; NAD: normalized absolute
difference; %: percent; pCi/g: picocuries per gram; RPD: relative percent difference; SB: soil boring; SD: sediment; SS: surface
sample; TS: test pit; U-235: Uranium-235; U-238: Uranium-238; X: incomparable results between alpha and gamma
Uranium-238
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TS-01-0002 SAMPLE RESULTS - 01
Collected date/time: 09/24/2110:15 L1409189
Radiochemistry by Method D3972 U-02
Result Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 3.21 0.346 0.128 10/12/202109:23 WG1753087 ‘Tc
URANIUM-235 0.106 0.0677 0.061 10/12/2021 09:23 WG1753087
URANIUM-238 3.27 0.342 0.061 10/12/202109:23 WG1753087 3 Ss
(T) URANIUM-232 78.1 30.0-110 10/12/202109:23 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 174 X 0.298 0.417 10/26/202113:03 WG1756346
Bismuth-212 2.1 X 0.887 142 10/26/202113:03 WG1756346 6 Qc
Bismuth-214 (Ra-226) 2.90 X 0.310 0.215 10/26/202113:03 WG1756346
Lead-212 1.41 X 0.214 0.29 10/26/202113:03 WG1756346 >
Lead-214 3.39 X 0.330 0.227 10/26/202113:03 WG1756346 Gl
Potassium-40 5.83 X 1.41 2.02 10/26/202113:03 WG1756346
Thallium-208 0.560 X 0.101 0.125 10/26/202113:03 WG1756346 8A|
Uranium-235 0.356 g X 0.0895 0.675 10/26/202113:03 WG1756346
Thorium-234 (U-238) 116 = X 133 2.65 10/26/202113:03 WG1756346 5
Sc
SDG: DATE/TIME:
Geo Consultants - Kevil, KY 11409189 10/29/2108:58
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1S-01-0204

SAMPLE RESULTS - 02

Collected date/time: 09/24/2110:20 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date
Analyte pCilg +/- pCilg date / time -
URANIUM-234 2.54 0.311 0.123 10/12/202109:23 WG1753087 ‘Tc
URANIUM-235 0.0888 J 0.0778 0.0955 10/12/2021 09:23 WG1753087
URANIUM-238 2.63 0.310 0.0757 10/12/202109:23 WG1753087 3 Ss
(T) URANIUM-232 77.1 30.0-110 10/12/202109:23 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 2.67 X 0.578 0.888 10/26/202113:05 WG1756346
Bismuth-212 3.19 X 174 2.93 10/26/202113:05 WG1756346 6 Qc
Bismuth-214 (Ra-226) 4.02 X 0.515 0.422 10/26/202113:05 WG1756346
Lead-212 219 X 0.352 0.431 10/26/202113:05 WG1756346 >
Lead-214 4.65 X 0.532 0.458 10/26/202113:05 WG1756346 Gl
Potassium-40 12.6 X 2.69 214 10/26/202113:05 WG1756346
Thallium-208 1.01 X 0.203 0.223 10/26/202113:05 WG1756346 8A|
Uranium-235 0.359 MX, 0.126 0.886 10/26/202113:05 WG1756346
Thorium-234 (U-238) 2.95 X 1.51 2.53 10/26/202113:05 WG1756346 5
Sc
7
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T1S-02-0002 SAMPLE RESULTS - 03
Collected date/time: 09/24/2110:55 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 73.6 21 0.279 10/M/202117:29 WG1753087 ‘Tc
URANIUM-235 3.80 J 0.480 0.103 10/M1/202117:29 WG1753087
URANIUM-238 73.3 (X) 2.10 0.159 10/M/202117:29 WG1753087 3 Ss
(T) URANIUM-232 50.7 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 1.36 ((9))'¢ 149 3.34 10/26/202113:20 WG1756346
Bismuth-212 2.56 g X 6.28 n5 10/26/202113:20 WG1756346 6 Qc
Bismuth-214 (Ra-226) 347 X 30.0 172 10/26/202113:20 WG1756346
Lead-212 -63.7 g x 6.44 3.08 10/26/202113:20 WG1756346 >
Lead-214 377 X 387 2.12 10/26/202113:20 WG1756346 Gl
Potassium-40 8.07 3 X 5158 9.8 10/26/202113:20 WG1756346
Thallium-208 0.751 2 X 0.514 0.874 10/26/202113:20 WG1756346 8A|
Uranium-235 13.5 X{) 3.93 6.18 10/26/202113:20 WG1756346
Thorium-234 (U-238) -7.05 g (X) 10.4 19.7 10/26/202113:20 WG1756346 5
Sc
8
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TS-02-0304 SAMPLE RESULTS - 04
Collected date/time: 09/24/21 11:05 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 9.00 0.551 019 10/M1/202117:29 WG1753087 ‘Tc
URANIUM-235 0.384 J 0121 0.0799 10/M1/202117:29 WG1753087
URANIUM-238 9.07 X) 0.549 0.0571 10/M/202117:29 WG1753087 3 Ss
(T) URANIUM-232 88.2 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 1.90 X 0.715 148 10/26/202113:50 WG1756346
Bismuth-212 -14.4 g x 131 5.4 10/26/202113:50 WG1756346 GQC
Bismuth-214 (Ra-226) 351 X 3.31 0.771 10/26/202113:50 WG1756346
Lead-212 442 X 0.684 0.789 10/26/202113:50 WG1756346 >
Lead-214 35.8 X 4.05 0.842 10/26/202113:50 WG1756346 Gl
Potassium-40 13.0 X 2.98 3.96 10/26/202113:50 WG1756346
Thallium-208 0.799 X 0.260 0.422 10/26/202113:50 WG1756346 8A|
Uranium-235 2.74 X(J) 0.419 2.7 10/26/202113:50 WG1756346
Thorium-234 (U-238) -4.94 g (X) 4.83 10.1 10/26/202113:50 WG1756346 5
Sc
9
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TS-03-0002 SAMPLE RESULTS - 05
Collected date/time: 09/24/2112:15 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 4.20 0.427 0.137 10/M/202117:29 WG1753087 ‘Tc
URANIUM-235 0.159 J 0.0931 0.0882 10/M1/202117:29 WG1753087
URANIUM-238 4.67 0.445 0.101 10/M1/202117:29 WG1753087 3 Ss
(T) URANIUM-232 84.0 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 1.61 X 0.305 0.463 10/26/202114:13 WG1756346
Bismuth-212 2.35 X 0.896 1.36 10/26/202114:13 WG1756346 6 Qc
Bismuth-214 (Ra-226) 3.51 X 0.349 0.226 10/26/202114:13 WG1756346
Lead-212 1.49 X 0.229 0.31 10/26/202114:13 WG1756346 >
Lead-214 4.06 X 0.388 0.256 10/26/202114:13 WG1756346 Gl
Potassium-40 6.51 X 1.56 2.21 10/26/202114:13 WG1756346
Thallium-208 0.634 X 0.110 0.128 10/26/202114:13 WG1756346 8A|
Uranium-235 0.550 g X)) 0.105 0.788 10/26/202114:13 WG1756346
Thorium-234 (U-238) 3.16 X 177 2.73 10/26/202114:13 WG1756346 5
Sc
10
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Geo Consultants - Kevil, KY FUSRAP 11409189 10/29/2108:58 10 of 20


dickal
Cross-Out


TS-03-0204 SAMPLE RESULTS - 06
Collected date/time: 09/24/2112:30 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 3.22 0.351 0131 10/M/202117:29 WG1753087 ‘Tc
URANIUM-235 0.18 0.0765 0.0766 10/M1/202117:29 WG1753087
URANIUM-238 3.10 0.342 0112 10/M/202117:29 WG1753087 3 Ss
(T) URANIUM-232 816 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 2.83 X 0.570 0.742 10/26/202115:07 WG1756346
Bismuth-212 3.86 X 1.92 355 10/26/202115:07 WG1756346 6 Qc
Bismuth-214 (Ra-226) 3.26 X 0.476 0.456 10/26/202115:07 WG1756346
Lead-212 3 X 0.446 0.376 10/26/202115:07 WG1756346 >
Lead-214 3.38 X 0.496 0.457 10/26/202115:07 WG1756346 Gl
Potassium-40 714 X 2.00 2.26 10/26/202115:07 WG1756346
Thallium-208 0.798 X 0.190 0.245 10/26/202115:07 WG1756346 8A|
Uranium-235 0.292 [(€))’¢ 0.146 133 10/26/202115:07 WG1756346
Thorium-234 (U-238) 3.90 3 X 2.82 5.15 10/26/202115:07 WG1756346 5
Sc
1"
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15-04-0002

SAMPLE RESULTS - 07

Collected date/time: 09/24/2115:00 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 9.29 0.604 0.191 10/M1/202117:29 WG1753087 ‘Tc
URANIUM-235 0.476 0.137 0.0647 10/M1/202117:29 WG1753087
URANIUM-238 9.69 ] 0.6M 0.147 10/M1/202117:29 WG1753087 3 Ss
(T) URANIUM-232 80.4 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 127 X 0.303 0.583 10/26/202115:25 WG1756346
Bismuth-212 2.29 X 0.992 157 10/26/202115:25 WG1756346 6 Qc
Bismuth-214 (Ra-226) 1.9 X 0.919 0.289 10/26/202115:25 WG1756346
Lead-212 -0.0401 g X 0.231 0.437 10/26/202115:25 WG1756346 >
Lead-214 133 X 1.07 0.334 10/26/202115:25 WG1756346 Gl
Potassium-40 5.40 X 144 2.16 10/26/202115:25 WG1756346
Thallium-208 0.537 X 0.108 0.148 10/26/202115:25 WG1756346 8A|
Uranium-235 0.361 Wx 0.570 1.01 10/26/202115:25 WG1756346
Thorium-234 (U-238) 3.21 DX 214 3.67 10/26/202115:25 WG1756346 5
Sc
12
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TS-04-0406 SAMPLE RESULTS - 08
Collected date/time: 09/24/2114:30 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 2.43 0.308 0.169 10/M/202117:29 WG1753087 ‘Tc
URANIUM-235 0.10 J 0.0672 0.0585 10/M1/202117:29 WG1753087
URANIUM-238 2.32 0.292 0.132 10/M/202117:29 WG1753087 3 Ss
(T) URANIUM-232 85.1 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 2.45 X 0.382 0.462 10/26/202116:28 WG1756346
Bismuth-212 2.79 X 1.07 1.69 10/26/202116:28 WG1756346 6 Qc
Bismuth-214 (Ra-226) 2.74 X 0.313 0.265 10/26/202116:28 WG1756346
Lead-212 2.38 X 0.290 0.329 10/26/202116:28 WG1756346 >
Lead-214 3.20 X 0.331 0.257 10/26/202116:28 WG1756346 Gl
Potassium-40 5.68 X 1.48 2.07 10/26/202116:28 WG1756346
Thallium-208 0.863 X 0.137 0.154 10/26/202116:28 WG1756346 8A|
Uranium-235 0.475 g X{) 0.102 0.784 10/26/202116:28 WG1756346
Thorium-234 (U-238) 2.35 3 X 1.80 3.06 10/26/202116:28 WG1756346 5
Sc
13
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TS-DUP-01

SAMPLE RESULTS - 09

Collected date/time: 09/24/2119:00 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 9.93 0.693 0.127 10/M/202117:29 WG1753087 ‘Tc
URANIUM-235 0.357 0.136 0.0824 10/M1/202117:29 WG1753087
URANIUM-238 9.77 ] 0.686 0.101 10/M1/202117:29 WG1753087 3 Ss
(T) URANIUM-232 65.7 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 129 X 0.508 1.05 10/26/202116:35 WG1756346
Bismuth-212 -2.59 g x 8.79 3.77 10/26/202116:35 WG1756346 6 Qc
Bismuth-214 (Ra-226) 320 X 2.92 0.539 10/26/202116:35 WG1756346
Lead-212 -4.48 g x 0.635 0.924 10/26/202116:35 WG1756346 >
Lead-214 34.8 X 3.65 0.603 10/26/202116:35 WG1756346 Gl
Potassium-40 14.1 X 2.59 3.02 10/26/202116:35 WG1756346
Thallium-208 0.596 X 0.182 0.272 10/26/202116:35 WG1756346 8A|
Uranium-235 0.498 WUx 112 191 10/26/202116:35 WG1756346
Thorium-234 (U-238) 1.86 WX J 3.06 6.08 10/26/202116:35 WG1756346 5
Sc
14
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TS-DUP-02

SAMPLE RESULTS - 10

Collected date/time: 09/24/2119:00 L1409189
Radiochemistry by Method D3972 U-02
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time -
URANIUM-234 9.85 0.562 0.141 10/M1/202117:29 WG1753087 ‘Tc
URANIUM-235 0.572 ] 0.138 0.0657 10/M1/202117:29 WG1753087
URANIUM-238 10.1 0.563 0.0829 10/M/202117:29 WG1753087 3 Ss
(T) URANIUM-232 77.7 30.0-110 10/11/202117:29 WG1753087
4
Radiochemistry by Method DOE Ga-01-R/901.1 (21 day) Cn
Result Qualifier Uncertainty MDA Analysis Date Batch
Analyte pCilg +/- pCilg date / time
Actinium-228 (Ra-228) 157 X 0.338 0.592 10/26/202117:35 WG1756346
Bismuth-212 1.06 3 X 116 213 10/26/202117:35 WG1756346 GQC
Bismuth-214 (Ra-226) 12.7 X 0.986 0.315 10/26/202117:35 WG1756346
Lead-212 -0.10 g X 0.242 0.465 10/26/202117:35 WG1756346 >
Lead-214 13.7 X 110 0.32 10/26/202117:35 WG1756346 Gl
Potassium-40 5.81 X 1.52 2.25 10/26/202117:35 WG1756346
Thallium-208 0.498 X 0.16 017 10/26/202117:35 WG1756346 8A|
Uranium-235 1.48 X(J) 0.176 0.989 10/26/202117:35 WG1756346
Thorium-234 (U-238) 6.53 X 3.08 3.85 10/26/202117:35 WG1756346 5
Sc
15
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Leidos Radiological Analytical Data Validation

Event Name: Staten Island Warehouse FUSRAP Site
SDG Number: L1409189

Laboratory:  Pace Analytical

Analysis: Gamma Spec/Iso U (soil)

The above data package has been reviewed and the analytical quality control/quality assurance
performance data have been summarized. The data validation was performed against the Quality
Assurance / Quality Control Limits established in the Quality Assurance Project Plan (QAPP)?
and in accordance with guidance from the Kansas City District Data Quality Evaluation Guidance?
(CENWK ) referenced in the QAPP and the Stage 3 guidelines provide in the DoD General Data
Validation Guidelines®. It was based on the information and documentation supplied by the
associated laboratory and project requirements. The requested analyses include: 234235238 py
alpha spectrometry (Method D3972 U-02); ?°Ra (?¥*Pb, 2¥Bi), 2**Th, ?2Ac, *°K, and ?**U by
gamma spectrometry (Method DOE Ga-01-R/901.1 (21 day)). The general criteria used to assess
the analytical integrity of the data were based on an examination of the following, as applicable:

Case Narrative Re-analysis and Secondary Dilution
Analytical Holding Times and Preservation Minimum Detectable Activities (MDAS)
Method Calibration/Calibration Verification Reporting Levels

Method Blanks Chemical/Spectroscopic Separation
Background Checks Specificity (alpha spectroscopy)
Analytical Tracer Recoveries Project Duplicates and Splits

MS/MSD Recoveries and Differences Target Radionuclide Spectroscopic
LCS/LCSD Recoveries and Differences Identification (gamma spectroscopy)
Laboratory Duplicates/Replicates Data Intercomparison

Definition of Data Validation Qualifiers:
"U" - Indicates a normal, non-detected (< critical value) result.
"J" - Indicates an unusually uncertain or estimated result.
"X" -The sample results (including non-detects) were affected by serious deficiencies in
the ability to analyze the sample and to meet published method and project quality
control criteria. The presence or absence of the analyte cannot be substantiated by the
data provided. Acceptance or rejection of the data should be decided by the project team
(which should include a project chemist), but the exclusion of the data is recommended.
The problems (quantitative or qualitative) are severe; data may still be usable depending
upon the intended use of the data and reason for data rejection.

L QAPP: “Final Uniform Federal Policy-Quality Assurance Project Plan Supplemental Site Inspection Staten Island
Warehouse FUSRAP Site Port Richmond, Staten Island, New York, GEO Consultants Corporation, September,
2021.

2 CENWK: “Radionuclide Data Quality Evaluation Guidance” U.S. Army Corps of Engineers, Kansas City District,
September 2017.

3 “General Data Validation Guidelines” Department of Defense, Environmental Data Quality Workgroup,

February, 2018.
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Sample Name Cross-Reference

Project Sample Name Matrix Lab Sample Name
TS-01-0002 Test Pit L.1409189-01
TS-01-0204 Test Pit L.1409189-02
TS-02-0002 Test Pit L1409189-03
TS-02-0304 Test Pit L.1409189-04
TS-03-0002 Test Pit L.1409189-05
TS-03-0204 Test Pit L.1409189-06
TS-04-0002 Test Pit L.1409189-07
TS-04-0406 Test Pit L.1409189-08
TS-DUP-01 Test Pit L.1409189-09
TS-DUP-02 Test Pit L1409189-10

Validation Report By: Amanda Leigh Dick 03/07/2022
(print) Date
Urmamaa i;,f”ﬁil ALl
(sign)

Peer Reviewed By: Thomas L. Rucker, Ph.D. 03/11/2022
(print) Date
(sign)
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1.0 GAMMA SPECTROMETRY

Holding Time and Preservation

All holding times and preservation requirements were met for the gamma spectrometry analysis.

Initial Calibration

For gamma spectrometry, the CENWK states that if the efficiency calibration delta values
(difference between the measured and the calibration curve efficiency) are greater than 5% for any
one radionuclide, the calibration shall be deemed unusable. The QAPP further states that the 95%
CL of fitted function over range shall be < 8%. The following gamma spectrometer

detectors/geometries had one or more radionuclides with delta values greater than 5% and or a
95% CL (1.96 o) greater than 8%:

Initial Calibration

#
# Ener
Delta 95% | SDG Samples -
Detector | Geometry | Energy 