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1.0 INTRODUCTION

A desktop potability analysis was completed for the United States Army Corps of Engineers (USACE)
to assess whether perched groundwater at Camp Hero, New York could be considered a potential
potable water supply. The results of this analysis was considered by the project team in evaluating
potential exposure scenarios and pathways, quantifying potential risks, and making risk-based
decisions under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) process, as amended by the Superfund Amendments and Reauthorization Act of 1986.

Evaluation of the perched groundwater pathway found that the perched groundwater at Camp Hero
is not hydraulically connected to drinking water resources in Suffolk County. The subsurface
investigation conducted as part of the Camp Hero RI indicated that although there was no clear
presence of a continuous perched aquifer unit, perched water was present in the subsurface in
discontinuous lenses. The underlying deep freshwater aquifer beneath the perched groundwater in
the Camp Hero area is confined from the shallow perched groundwater by thick sequences of
confing silt and clay layers in the glacial till. The perched groundwater seeps into downgradient
streams, drainage swales, and wetlands areas. These downgradient drainage features eventually
flow off-site to Oyster Pond in the northwest and the Atlantic Ocean to south. A well records search
found no groundwater drinking water wells at Camp Hero or in the downgradient flow direction
prior to discharge of perched groundwater. The direction of perched groundwater flow in the Camp
Hero area is shown on Figure 1. The depth to the confined freshwater in the Camp Hero area is
shown on Figure 2. The direction of groundwater flow of the confined freshwater lens in the Camp
Hero area is shown on Figure 3. A simplified cross-section depicting the thickness of the confining
glacial till in the Camp Hero area is included as an inset on Figure 1. The confining glacial till layer
ranges in thickness from approximately 130 feet thick in the central portion of Camp Hero to
approximately 100 feet thick along the sea-side bluffs.

The analysis demonstrates that the shallow perched groundwater at Camp Hero is not suitable as a
potable water source and is not hydraulically connected to drinking water resources. It should be
considered unsuitable for drinking based on the groundwater characteristics and local (New York
State and Suffolk County) drinking well standards. This analysis was completed by AECOM in
coordination with the USACE New England and New York Districts, with technical guidance and
input provided by the USACE Environmental and Munitions Center of Expertise.

2.0 BACKGROUND

Camp Hero State Park is located on the eastern tip of the south fork of Long Island, NY,
approximately five miles east of the Village of Montauk. The park consists of 469 acres and is
bound by Montauk Highway (Route 27) to the north, the Atlantic Ocean to the south, Montauk
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Point State Park to the east, and Camp Hero State Park’s undeveloped sanctuary area to the west.
The landscape includes wooded areas, freshwater wetlands, and seaside bluffs.

The park was initially established in early 1942 as a Coastal Defense Installation. Military
development included a series of underground bunkers, gun batteries, barracks, mess halls,
hospital facilities, a motor repair shop, a recreation facility, sentry boxes, water supply and sewage
facilities, and a radar tower. The military operations continued after 1952, when the park was
renamed the Montauk Air Force Station, and generally ended in 1980 when remaining military
personnel were transferred off-base and the park was subsequently conveyed to New York State as
Camp Hero State Park in 1984.

A total of 47 potential Areas of Concern (AOCs) were identified for environmental investigation, and
the CERCLA process was initiated by USACE in 2015. At the time, this potability analysis was
completed (March 2017), the USACE team was continuing to implement the Remedial Investigation
(RI) phase of study under the CERCLA process. As part of this study, a Technical Project Planning
(TPP) meeting was conducted on February 23, 2017 to align team objectives for the Phase III RI
field investigation. The TPP team recommended conducting an evaluation of the shallow perched
groundwater at Camp Hero to assess whether it is suitable as a theoretical drinking water source.
Information inputs for this study include the perched groundwater characteristics at Camp Hero, as
well as relevant New York State and Suffolk County Department of Health Services Standards for
community and private water well systems.

3.0 ANALYSIS

In the Camp Hero area, drinking water wells obtain water from a confined freshwater lens located
below ground at a depth generally equivalent to mean sea level (msl). This freshwater lens used for
drinking water is confined from the perched groundwater above by thick layers of silt and clay in
glacial till, which prevents downward movement of perched water from near the ground surface to
the confined aquifer (USGS 1997). As shown by the geologic cross-section insert on Figure 1,
approximately 130 feet of glacial till separates the perched groundwater from the confined fresh
water lens in the central portion of Camp Hero near Decision Unit (DU) 01.

The perched water bodies are generally small lenses of water temporarily stored in thin layers of
more permeable material near the ground surface, underlain by the less permeable silt and clay
beds in the glacial till. The perched groundwater flows horizontally with the slope of topography
and seeps into downgradient streams, drainage swales, and wetlands. These downgradient
drainage features eventually flow off-site to Oyster Pond in the northwest and the Atlantic Ocean to
south. The surface water and perched groundwater flow direction at Camp Hero is shown on Figure
1. There are no potable water wells in the perched groundwater at Camp Hero or in the
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downgradient flow direction between Camp Hero and the downstream off-site receiving surface
water bodies of Oyster Pond to the northwest and the Atlantic Ocean to the south.

Based on the installation of site-wide perched groundwater wells during the RI field investigations,
the perched groundwater at Camp Hero is generally encountered at depths ranging from
approximately 5 to 30 feet below ground surface (bgs), and was absent in some areas. Through
monitoring well development and low-flow sampling activities, the perched groundwater exhibits a
low yield, has high turbidity, and can be seasonal in nature. All perched groundwater wells were
quickly purged dry utilizing low-flow pumping techniques of less than 500 milliliters per minute
(mL/min). In addition, all the perched groundwater wells required a long period of time, ranging
from a few hours to over 24 hours, to recharge groundwater water to the well. These
characteristics demonstrate an insufficient sustainable yield.

Because of the low well yield, high turbidity, and poor water quality of perched groundwater, it has
not historically been considered as a drinking water source. Instead, the only drinking water well in
proximity to the study area is located at the Montauk Lighthouse, which is northeast and
hydraulically upgradient from Camp Hero, and is constructed in the deeper confined freshwater
aquifer, an estimated 70 feet below the perched groundwater zone at this location. The depth of
the confined freshwater aquifer and location of Montauk Lighthouse drinking water well is shown
on Figure 2 and the groundwater flow direction in the confined freshwater aquifer is shown on
Figure 3 (USGS 2018).

At Camp Hero, all drinking water is currently supplied by the Suffolk County Water Authority
(SCWA). An SCWA water supply line is located at the western entrance of Camp Hero and runs
along the Camp Hero Road to Building 3001 within the park. The SCWA obtains water from wells
constructed in the confined freshwater aquifer at wellfields located west of Camp Hero.

If one were to explore the potential installation of a potable groundwater well at Camp Hero, the
well would be required to conform to standards for community or private water wells issued by
New York State Health Services or Suffolk County Department of Health Services (SCDHS). These
standards apply to water well capacity, water quality, and construction. The groundwater
characteristics of perched groundwater at Camp Hero would not qualify under these standards and
thus, would not be permitted as viable drinking water wells through the New York State and Suffolk
County permitting system. Relevant citations from these standards are listed below for ease of
reference (SCDHS 1985).

o SCDHS Standard 406.4-.1. An approval to construct will be granted only where the
department has made a determination that no public water supply is available.
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As the SCWA currently supplies drinking water to Camp Hero, it is unlikely that perched
groundwater wells would be permitted for new construction at Camp Hero.

o SCDHS Standard 406.4-2. Private water system wells serving single family residences must be
capable of providing a continuous yield of at least 5 gallons per minute, measured at the
outlet of the storage tank. An additional yield of 5 gallons per minute must be provided for
each additional dwelling unit, e.g., 20 gpm for a four-unit residence.

The perched water at Camp Hero is typically thin and located within low permeability silt and
clay units. The perched wells have low to no yield (dry) and are slow to recover water to the
well after pumping dry. All wells installed in the perched waterduring the RI field
investigations were purged dry utilizing low flow pumping techniques of less than 500
mL/min. The perched water at Camp Hero will not sustain a continuous vyield.

o SCDHS Standard 406.4-4. The total minimum well depth required is 50 feet and the top of the
well screen must be installed at least 40 feet below the water table.

The thickness of the perched groundwater at Camp Hero is typically thin within interbedded
silt and clay units. The thin perched water bearing units would not meet the well construction
standard requirements.

o SCDHS Standard 406.4-13. Water quality of all private water systems for new construction
must be tested as a condition for receiving final approval from the department. The laboratory
must certify that the samples were representative of raw water quality, not filtered or treated.

Based on site-wide installation, sampling, and laboratory analysis of perched water wells, the
unfiltered perched groundwater would not pass drinking water quality standards published
with this standard.

A well records search was conducted for potential drinking water wells in the Camp Hero area as part
of the RI. An EDR Radius Map™ Report was obtained from the company Environmental Data
Resources (EDR). As part of the report, EDR utilizes a proprietary database, referred to as the
National Environmental Data Information System, which integrates environmental records and land
use information from thousands of federal, state, tribal, local, and private sources. The EDR data
search for drinking water wells included the EPA Office of Drinking Water, the USGS National Water
Inventory System, and the New York State Department of Health. Based on the results of the EDR
report and communication with Suffolk County Health Department, there are five active municipal
drinking water wells located within a four-mile radius of Camp Hero. These four municipal wells are
located between 3 and 4 miles to the west of Camp Hero and screened in the lower confined
freshwater aquifer. The freshwater aquifer west of Lake Montuak is separated from the freshwater
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aquifer beneath Camp Hero by a saltwater divide at Lake Montauk. Additionally, as presented above,
there is not a hydraulic connection between the perched groundwater beneath Camp Hero and the
lower freshwater aquifer.

The USACE also contacted the Suffolk County Department of Health Services to obtain a map of
properties with potential private wells in the Camp Hero area. The map represents properties that the
Suffolk County Water Authority does not provide public water to in the Camp Hero Area. The map did
not identify any properties with potential private wells at or downgradient of Camp Hero.

4.0 CONCLUSIONS

This analysis concludes that the shallow perched groundwater at Camp Hero is not suitable as a
potable water source based on the groundwater characteristics and New York State and Suffolk
County drinking well standards. The analysis also concludes that perched groundwater at Camp
Hero is not hydraulically connected to drinking water resources in Suffolk County based on the
presence of underlying thick sequences of confing silt and clay layers. The perched groundwater
direction of flow and discharge is consistent with surface water drainage which flows toward Oyster
Pond in the northwest and the Atlantic Ocean to the south. A well records search found no drinking
water wells in the perched groundwater at Camp Hero or in the downgradient flow direction
between Camp Hero and the downstream receiving water bodies of Oyster Pond to the northwest
and the Atlantic Ocean to the south.

5.0 REFERENCES
Suffolk County Department of Health Services (SCDHS), 1985. Private Water Systems Standards.
Issued May 1985, Revised July 1992.

United States Geological Survey (USGS), 2018. Como, M.D., Finkelstein, ].S., Rivera, S.L., Monti,
Jack, Jr., and Busciolano, Ronald, 2018, Water-table and potentiometric-surface altitudes in the
upper glacial, Magothy, and Lloyd aquifers of Long Island, New York, April-May 2016: U.S.
Geological Survey Scientific Investigations Map 3398, 4 sheets, scale 1:125,000, 5-p. pamphlet,
https://doi.org/10.3133/sim3398.

USGS,1997. Open File Report 96-457. Hydrogeologic-Setting Classification for Suffolk County, Long
Island, New York, with Results of Selected Aquifer-Test Analyses. Prepared in cooperation with
the Suffolk County Water Authority, Suffolk County Department of Health Service.

USGS, 1986. Water-Resources Investigations Report 85-4013. Groundwater-Resource Assessment
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Water Authority, Suffolk County Department of Health Service.
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EXECUTIVE SUMMARY

A background study was performed for semivolatile organic compounds (SVOCs) and metals at the
former Camp Hero as part of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Remedial Investigation (RI). The primary objectives of the background study
were to: (1) provide background threshold values (BTVs) for screening chemical concentrations,
and (2) perform statistical means comparison between background and site data, where needed,
for the baseline human health risk assessment (HHRA) and ecological risk assessment (ERA). This
evaluation was conducted in coordination with the United States Army Corps of Engineers (USACE)
New England District, New York District, and Environmental and Munitions Center of Expertise.

BTVs were used during the Camp Hero RI risk assessment process to distinguish chemical
concentrations detected within decision units (DUs), stream exposure areas (SEAs), or groundwater
from naturally occurring or anthropogenic background conditions. DUs, SEAs, or monitoring wells
with chemical concentrations above risk-based screening criteria and BTVs, as well as statistically
above the background level based on hypothesis testing (i.e., site and background population
means comparison), were carried forward for further evaluation in the risk assessment process.

The United States Environmental Protection Agency (USEPA) ProUCL Version 5.1 statistical software
and PAleontological STatistics (PAST) 3.13 data analysis software were used to conduct the
statistical analysis of the background and site data. The analysis included summary statistics,
goodness-of-fit (GOF) testing, BTV calculations, and statistical comparison using the #test and
permutation test. The results of this background study, in conjunction with the comparisons to
human health and ecological screening criteria and ecological food web modeling, determined
which chemicals were preliminary chemicals of potential concern (COPCs) at Camp Hero.

The detailed statistical results of BTV and hypothesis testing are summarized in Attachment C and
Attachment E of this appendix.
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1.0 INTRODUCTION

Camp Hero is a Formerly Used Defense Site undergoing a Remedial Investigation (RI) under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The primary
objectives of the RI are to determine the nature and extent of potential impacts in site media from
former military operations, and to subsequently quantify whether unacceptable risks are posed to
human or ecological receptors associated with these impacts. The RI program for Camp Hero is
being conducted by the AECOM-Tidewater Joint Venture in coordination with the USACE New
England District, New York District, and Environmental and Munitions Center of Expertise.

Camp Hero State Park is located on the eastern tip of the south fork of Long Island, New York,
approximately 5 miles east of the village of Montauk. The former Camp Hero was established in early
1942 as a Coastal Defense Installation, and the facility changed ownership within the military multiple
times over the course of the following decades. Site lands were transferred to state, local, and other
federal agencies between 1974 and 1984, and the facility was permanently closed in 1982. The area
is now used as Camp Hero State Park, which is owned by the State of New York and operated under
the jurisdiction of the New York State Office of Parks, Recreation, and Historic Preservation.

Former Department of Defense activities at Camp Hero may have resulted in contaminated material
or an environmental release from these materials. Three phases (Phase I, Phase II, and Phase III)
of field investigation were conducted to evaluate potential environmental impacts. Prior to the
Phase I investigation, a historical records review identified 47 Areas of Concern (AOCs) at Camp
Hero. The AOCs included former waste disposal areas, former coal storage areas, abandoned drum
locations, possible and former aboveground and underground storage tanks, and a Motor Pool
building, among others. The AOCs were investigated during the Phase I and II field investigations
at Camp Hero. A preliminary screening evaluation was completed after Phase II to determine which
AOCs required further assessment. AOCs warranting further assessment were grouped into 18 DUs
and eight SEAs for the Phase III RI field investigation.

This appendix documents the Background Study conducted as part of the Camp Hero RI. The
purposes of conducting the background study were to derive BTVs and to perform statistical means
comparison (i.e., hypothesis testing) in order to identify which chemicals detected in DUs, SEAs,
and groundwater areas required further evaluation in the HHRA and ERA of the RI. The background
study was performed for all four environmental exposure media:

o Surface and subsurface soil

o Groundwater (unfiltered [total] and filtered [dissolved] results)
o Sediment

. Surface water (unfiltered [total] results only)
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1.1  Background Study Scope and Objectives

The primary objectives of the Camp Hero Background Study were to: (1) provide BTVs for
screening chemical concentrations, and (2) perform statistical means comparison between
background and site data, where needed, in order to help identify preliminary COPCs for further
evaluation in the HHRA and ERA portions of the RI.

1.2 Background Study Organization
This background study appendix is organized into the following sections:

o Section 1.0: Introduction — Describes the purpose, scope, and objectives of the study.

o Section 2.0: Data Handling and Evaluation — Describes the background datasets by media and
how they were used to derive BTVs and perform hypothesis testing. This section includes
summary statistics, limit of quantitation (LOQ) screening results, outlier evaluation, and
statistical comparison to determine grouping of background datasets.

o Section 3.0: Development of Background Threshold Values — Describes how the BTVs were
derived based on GOF distribution testing and how non-detects (NDs) were handled. A brief
discussion of the BTV results is also included.

o Section 4.0: Statistical Comparison of Background and Site Populations — Describes how the
hypothesis testing was performed based on GOF distribution testing and how NDs were
handled. A brief discussion of the statistical comparison results is also included.

The following attachments are included in this background study:

o Attachment A contains the references for the Background Study.

. Attachment B contains the background sampling location figures.

. Attachment C contains the background data summary tables.

. Attachment D contains the ProUCL BTV output files.

. Attachment E contains the summary of the hypothesis testing results.
o Attachment F contains the hypothesis testing output files.
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2.0 DATA HANDLING AND EVALUATION
This section describes the background datasets and how they were handled to effectively generate
BTVs and perform hypothesis testing.

2.1  Background Datasets by Sampling Media

The following subsections describe the background datasets by sampling media: surface and
subsurface soil, groundwater (unfiltered [total] and filtered [dissolved] results), sediment, and
surface water (unfiltered [total] results only).

2.1.1 Background Soil Dataset

As part of the Phase I RI field investigation conducted in May and June 2016, a total of 62
background soil samples (30 surface and 32 subsurface) were collected. The Phase I activities are
documented in the Phase I Field Investigation Report (Appendix E of the RI Report), which provides
the laboratory analytical data reports from the Phase I investigation. Background soil samples were
analyzed for metals (excluding mercury and hexavalent chromium) and polycyclic aromatic
hydrocarbons (PAHSs).

Figure 1 through Figure 5 provided in Attachment B display the locations of the background
soil samples. The samples were collected from four different locations (BGO1 through BGO04)
representing two different soil types, Whitman Sandy loam (WSL; outwash deposits of stratified
sand and gravel) and Montauk loam (ML; glaciofluvial deposits of stratified sand and gravel in
forms of kames). These two soil types represented the soil types where most of the Camp Hero RI
AOCs were located, excluding urban soil complexes, which are not representative of background
conditions (additional details in Appendix E of the RI Report).

A total of 16 soil borings were advanced for background sampling: eight were located in the WSL
(four borings at two locations) and eight were located in the ML (four borings at two locations).
One surface soil sample was collected from 0 to 1 foot from each boring. An additional 14 surface
soil samples were collected between the four background locations and spaced at a minimum of
25 feet (ft) apart. For subsurface soil, the borings were advanced to 10 ft below ground surface
(bgs) or the depth of the perched aquifer, whichever was encountered first. Two subsurface soil
samples were collected per boring: 4 to 5 ft bgs, and 9 to 10 ft bgs or 1 to 2 ft above the depth to
groundwater, whichever was encountered first.

The sample sizes for the background soil samples are summarized as follows:

. n = 15 for surface soil in ML (at locations BG02, BG04)

. n = 15 for surface soil in WSL (at locations BG01, BG03)
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o n = 16 for subsurface soil in ML (at locations BG02, BG04)
o n = 16 for subsurface soil in WSL (at locations BG01, BG03)

The full analytical results of the background soil samples are provided in Appendix B2 of the RI
Report.

2.1.2 Background Groundwater Dataset

As part of the Phase II RI field investigation conducted in November and December 2016,
14 background groundwater samples were collected. The Phase II activities are documented in the
Phase II Field Investigation Report (Appendix F of the RI Report), which provides the laboratory
analytical data reports from the Phase II investigation. Background groundwater samples were
analyzed for metals (including mercury and hexavalent chromium), for both unfiltered (total) and
filtered (dissolved) fractions.

During the Phase II RI field investigation, 15 background monitoring wells were installed to
evaluate sitewide groundwater background conditions. Background groundwater samples were
collected at 14 of the 15 wells. One background well (CH-MWO008) exhibited high pH readings
(10+) prior to and after well development; therefore, groundwater in this well was not considered
representative of perched groundwater conditions and a sample from this location was not
submitted to the laboratory. The depths of the background wells are presented in Table 3-1 of the
RI Report. Additional details, including the methods of field sampling and handling, are documented
in the Camp Hero Phase II Field Investigation Report (Appendix F of the RI Report). Figure 6
provided in Attachment B displays the locations of the background wells.

Perched groundwater flow at Camp Hero is influenced by a divide in the hydrographic basins. The
divide generally runs north to south through the middle of the site. Perched groundwater generally
flows west from the divide in the western portion of the park, and east and southeast from the
divide in the eastern portion of the park. For the purposes of the Background Study, these two
drainage areas were considered the East Basin and the West Basin. Of the 14 background
groundwater samples collected, six wells were located in the East Basin and eight wells were
located in the West Basin.

In summary, the sample sizes for the background groundwater samples are as follows:

o n = 6 for groundwater in the East Basin (at locations CH-MW005, CH-MW006, CH-MWO007,
CH-MW009, CH-MWO010, and CH-MW012)

o n = 8 for groundwater in the West Basin (at locations CH-MW001, CH-MW002, CH-MWO003,
CH-MWO004, CH-MW011, CH-MW013, CH-MWO014, and CH-MW015)
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The full analytical results of the background groundwater samples are provided in Appendix B2 of
the RI Report.

2.1.3 Background Sediment and Surface Water Datasets

During the Phase III field effort conducted in June 2017, 30 background surface water samples and
30 co-located sediment samples were collected upstream of the DUs or the SEAs. The Phase III
activities are documented in the Phase III Field Investigation Report (Appendix H of the RI Report),
which provides the laboratory analytical data reports from the Phase III investigation. Background
surface water and sediment samples were analyzed for metals (including mercury and hexavalent
chromium), essential nutrients, and PAHs.

Many of the narrow shallow drainage channels throughout Camp Hero have been enhanced and
channelized with wooden revetments emplaced along the sides of the channels. Of the
30 co-located background surface water and sediment sample locations, 15 locations were within
revetted drainage channels and 15 locations were within non-revetted drainage channels; these
two types of locations were used to evaluate potential impacts from the revetments. Figure 7
provided in Attachment B displays the locations of the background sediment and surface water
samples.

As discussed in the RI Report, filtered (dissolved) surface water samples were only collected when
the turbidity was elevated (defined as >10 nephelometric turbidity units [NTUs]). The turbidity was
less than 10 NTUs at all background locations except one, CH-SWSD002; therefore, field-filtered
background surface water samples were only collected at that location. Thus, only unfiltered (total)
surface water results were evaluated in this background study.

The sample sizes for the background surface water and sediment samples are summarized as
follows:

. n = 15 for sediment and surface water in revetted channels (at locations CH-SWSD016
through CH-SWSD030)

o n = 15 for sediment and surface water in non-revetted channels (at locations CH-SWSD001
through CH-SWSDO015)

The full analytical results of the background sediment and surface water samples are provided in
Appendix B2 of the RI Report.

2.2  Data Evaluation and Handling
Background samples were analyzed using the following USEPA methods:

. Soil: SW6010C (all other metals), SW6020 (thallium), and 8270D in SIM mode (PAHS).
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o Groundwater: SW6020A (all other metals), SW7470A (mercury), and E218.6 (hexavalent
chromium), for both filtered (dissolved) and unfiltered (total) fractions.

o Sediment: SW6020A (all other metals), SW7471B (mercury), and SW7199 (hexavalent
chromium), and 8270D in SIM mode (PAHS).

o Surface Water: SW6020A (all other metals), SW7470A (mercury), and E218.6 (hexavalent
chromium), for unfiltered (total) fraction.

All validated, qualified data were considered usable for this background study, and there were no
unusable or rejected ("R” qualified) samples.

The LOQ is the lowest concentration of a substance that produces a quantitative result within
specified limits of precision and bias. The LOQ is typically larger than the limit of detection (LOD);
but may be equal to the LOD, depending upon the acceptance limits for precision and bias;
therefore, the following is true:

Method Detection Limit (MDL) < LOD < LOQ

Quantitative results can only be achieved at or above the LOQ. Measurements between the method
detection limit (MDL) and the LOQ assure the presence of the analyte with confidence, but their
numeric values are estimates (“]” qualified). Data reported as NDs (i.e., “U” qualified) are
considered to be censored data below the MDL.

No “B" qualified results (blank contamination) were identified in the background datasets. However,
“J" qualified results (estimated values) were identified and carried forward as detected results.
Where applicable, the average of the field and duplicate samples was used to represent the
sample.

2.2.1 Soil

Tables 1 and 2 in Attachment C1 present the summary statistics for surface and subsurface soil,
respectively. The USEPA ProUCL Version 5.1 statistical software was used to generate the summary
statistics (USEPA 2016). The analytical results provided by the laboratory were compared to the
MDL and LOQ to assess potential impacts on the selected method of deriving the BTVs. Tables 3
and 4 in Attachment C1 present the MDL and LOQ summary for metals and PAHs, respectively.
The ML and WSL soil types were kept separate for the metals but not for the PAHs at this stage for
the purpose of the initial statistical data summary, as PAHs data were dominated by NDs and
differences between the ML and WSL soil types were not observable (USACE, teleconference
communication, 13 September 2016).
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Most of the metals were detected at 100% or close to 100%, so the use of MDLs, LODs, and LOQs
as censored values was mostly not needed. For selenium and silver, where the sample results were
mostly NDs, the LOD or LOQ was used as the BTV. All individual PAHs for subsurface soil were
100% or close to 100% below MDL/below LOQ, and the LOD or LOQ was also used as the BTV
(Section 3.2).

Cadmium was the only metal with ND results where the team had to consider the MDL, LOD,
and/or LOQ. Cadmium was detected at a frequency of 25% to 69% in the four datasets. However,
three out of four of the datasets were reported 100% below LOQ and, therefore, numerical values
for NDs for statistical evaluation was not required to derive BTV, as LOQ would be used for these
three datasets. The surface soil WSL dataset for cadmium data had only two detected results above
LOQ. Since the combined surface soil dataset was mostly NDs, the LOQ was selected as the BTV
(Section 3.2).

In all cases (i.e., for both metals and PAHSs), the Kaplan-Meier (KM) method or the regression on
order statistics (ROS) method was used in subsequent BTV calculations, when the dataset
contained ND values (Section 3.2). For hypothesis testing, data were censored at the LOD (Section
4.2).

Table 5 in Attachment C1 presents the low molecular weight (LMW) and high molecular weight
(HMW) PAHs categories and the molecular weight of each individual PAH. Table 6 in
Attachment C1 presents the carcinogenic PAHs and their corresponding toxicity equivalence
factors. The details of the PAH summation process are provided in Appendix C1 of the RI Report.

2.2.2 Groundwater

During the data evaluation, monitoring well CH-MW011 was deemed an obvious outlier and was not
considered to be representative of the background perched groundwater conditions. The fall of
2016 was a notably dry season with low precipitation, leading to drought conditions and decreased
perched groundwater availability at some background well locations. Insufficient groundwater was
present at CH-MWO011 to fully develop the newly installed well or to complete sampling via low-flow
methodology. Instead, the well was developed to the extent possible by removing a few gallons of
water over multiple development cycles, and a grab groundwater sample was collected. The
minimal development and the grab sampling technique likely did not produce a sample
representative of the perched aquifer conditions. Statistical results are presented for both the
background datasets with and without the outlier. However, the set of results without the outlier
was recommended for use in the Camp Hero RI per discussions between AECOM and the USACE,
and the set of results for all locations (including the outlier) is provided for reference purposes only.
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After excluding CH-MWO011, no other outliers were indicated through the graphical displays, and the
project team did not identify any issues or errors for all of the other groundwater background data
collected. Therefore, no other statistical outliers or extreme values were excluded in the
subsequent background evaluation.

Tables 1 and 2 in Attachment C2 present the summary statistics for background groundwater
concentrations, without and with the outlier, respectively. The USEPA ProUCL Version 5.1 statistical
software was used to generate the summary statistics (USEPA 2016).

The groundwater analytical results provided by the laboratory were compared to the MDL and LOQ
to assess the potential impact of NDs on deriving the BTVs. Table 3 in Attachment C2 presents
the MDL and LOQ censoring summary for all metals, for both dissolved and total fractions, and
without and with the outlier. The majority of the metals were detected at 100% or close to 100%,
or not detected above the LOQ at all. For 27 fraction-analytes (of the without outlier dataset)
where all sample results were NDs or below LOQ, the LOD or LOQ was used as the BTV.

The only metals with ND results where the team needed to consider the MDL, LOD, and/or LOQ were
(total and dissolved) aluminum, hexavalent chromium, iron, and nickel, which were detected 31%
to 85% in the eight datasets. In all cases, the KM method or the ROS method was used in
subsequent BTV calculations when the dataset contained ND values (Section 3.2). For hypothesis
testing, data were censored at the LOD (Section 4.2).

2.2.3 Sediment

Table 1 in Attachment C3 presents the summary statistics for sediment background data. Data
are presented separately for revetted and non-revetted locations, as well as combined for both
types of locations. The USEPA ProUCL Version 5.1 statistical software was used to generate the
summary statistics (USEPA 2016). The analytical results provided by the laboratory were compared
to the MDL and LOQ to assess potential impacts on the selected method of deriving the BTVs.
Table 2 in Attachment C3 presents the MDL and LOQ summary for metals, essential nutrients,
and PAHSs.

Many or most of the chemicals were detected at 100% or close to 100%, and therefore the use of
MDLs, LODs, and LOQs as censored values was mostly not needed. For antimony, mercury, and
silver, where all sample results were below LOQs, the LOQ was used as the BTV. Otherwise, for
chemicals that were not 100% detected, the KM method or the ROS method was used in
subsequent BTV calculations (Section 3.2). For hypothesis testing, data were censored at the LOD
(Section 4.2).
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2.2.4 Surface Water

Table 1 in Attachment C4 presents the summary statistics for unfiltered (total) surface water
background data. Data are presented separately for revetted and non-revetted locations, as well as
combined for both types of locations. The USEPA ProUCL Version 5.1 statistical software was used
to generate the summary statistics (USEPA 2016). The analytical results provided by the laboratory
were compared to the MDL and LOQ to assess potential impacts on the selected method of deriving
the BTVs. Table 2 in Attachment C4 presents the MDL and LOQ summary for metals, essential
nutrients, and PAHSs.

Many of the chemicals were either detected 100%, or reported to be 100% NDs, and therefore the
use of MDLs, LODs, and LOQs as censored values was mostly not needed, as the LODs or LOQs
were used as the BTV in the latter cases. Otherwise, for chemicals that were not 100% detected,
the KM method or the ROS method was used in subsequent BTV calculations (Section 3.2). For
hypothesis testing, data were censored at the LOD (Section 4.2).

2.3 Dataset Merging

Each background medium included sampling from at least two potentially different populations. The
datasets for each medium were evaluated, on a chemical-by-chemical basis, to determine if they
were statistically similar enough to combine into a larger and more robust background dataset
rather than keeping them separate. The increase in the background sample size would benefit the
statistical powers of both BTV and hypothesis testing. The objective of the background dataset
merging was to compare the mean concentrations of each chemical collected from potentially
distinct (or in different hydrogeological conditions) background areas, and determine if the mean
concentrations were statistically similar. These background areas are summarized as follows:

Media Background Areas

ML vs. WSL
Surface Soil vs. Subsurface Soil

Surface and subsurface soll

Groundwater East Basin vs. West Basin

Sediment and surface water Revetted vs. Non-revetted

If the mean concentrations for a chemical within the background areas for a particular medium
were determined to be similar, then the datasets from the two background areas were combined
and were statistically recognized as representing a single population, to strengthen the derivation
of the BTV and hypothesis testing. If the mean concentrations were significantly different, then the
two background areas were analyzed separately for that particular chemical. For soil, the two soil
types (i.e., ML vs. WSL) were compared first, followed by a comparison of the two depth groups
(i.e., surface vs. subsurface). All of the individual PAHs were mostly reported as NDs for subsurface
soil, and a significant number of PAH results were not detected above the LOQ for surface soil.
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Therefore, the datasets from both soil types were merged for all PAHs, as there was no evidence
that PAH concentrations were significantly different between the two soil types.

The USEPA ProUCL Version 5.1 statistical software (USEPA 2016) was initially run to calculate
summary statistics and perform GOF testing for each chemical from each background area (Singh
and Maichle 2015a; Singh and Singh 2015b). The PAST Version 3.13 data analysis software was
used to compare means using either the Student’s #test or the permutation test (Monte Carlo, n =
9,999), based on the conditions specified below (Hammer et al. 2001; Hammer 2016).

o If both datasets were distributed normally:

- Equal variance was tested using the Ftest. If the variances were equal, then the
Student’s #test was used to test if both mean concentrations were statistically similar.

- In cases where the variances were not equal, the unequal variance version of the
Student’s #test was used to test if both mean concentrations were statistically similar.

- Results of the Student’s #test and Monte Carlo permutation test were both reported
for the mean comparison.

o If one or both of the GOF results for the two datasets were not normally distributed, then only
the Monte Carlo permutation test was used to compare mean concentrations.

o The H) stated that the two datasets were taken from populations with equal means. When
p < 0.05, the H, was rejected.

o Both versions of the groundwater background dataset, without and with the outlier
CH-MWO011, were tested.

. Data were censored at the full LOD.

The following tables summarize the comparison results for dataset merging:

. Soil: Tables 7, 8, and 9 in Attachment C1
. Groundwater: Table 4 in Attachment C2
. Sediment: Table 3 in Attachment C3

. Surface Water: Table 3 in Attachment C4
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2.3.1 Comparison of Soil Types and Depths

2.3.1.1 Surface Metals

For surface metals, equal variance was confirmed for all normally distributed data (10 out of 22
metals). Additionally, the permutation test confirmed equal variance for all other metals that were
not normally distributed (8 out of 22 metals), except antimony and cobalt.

Testing for equal means determined that only arsenic, iron, and manganese rejected the H,
(explained below in Section 2.3.1.3, Soil Type Analysis).

Selenium and silver were not tested for GOF, equal variance, or equal means because they had NDs
greater than 85% (or 100% NDs) and reliable statistics could not be determined.

2.3.1.2 Subsurface Metals

For subsurface metals, equal variance was not confirmed for all normally distributed datasets (4 out
of 22 metals). Additionally, the permutation test confirmed equal variance in about half of the other
metals that were not normally distributed (10 out of 22 metals).

Testing for equal means determined that only calcium rejected the A, (explained below in
Section 2.3.1.3, Soil Type Analysis).

Both selenium and silver were not tested for GOF, equal variance, or equal means because they
had NDs equal to 100% and reliable statistics could not be determined.

2.3.1.3 Analysis of Soil Types

The ML and WSL soil series occurred in similar geographic locations but varied greatly in drainage
and slope, with slightly varied composition in the amounts of granite, gneiss, and schist. The United
States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) described
the Montauk series as well-drained soils formed in lodgment or flow till derived primarily from
granitic materials with lesser amounts of gneiss and schist (USDA-NRCS 2015). The Whitman series
consisted of very poorly drained soils formed in lodgment till containing granite, gneiss, and schist
(USDA-NRCS 2018).

Up to 4 ft in depth, WSL contained masses of iron accumulation (USDA-NRCS 2018). ML surface
soils within the site had higher mean concentrations of iron than WSL surface soils. The availability
of iron in the WSL may be restricted due to the accumulation of these masses. The lack of these
masses at depth may explain why mean concentrations in subsurface soils were considered equal.

Manganese availability in soil was strongly influenced by pH and the presence of iron in soils. The
Montauk series was extremely acidic at the surface with pH increasing with depth in the subsurface,
while the Whitman series was moderately acidic throughout. The difference in manganese
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concentrations in surface soil between the two soil types is likely due to the relationship between
pH and manganese (in ML) and between iron and manganese (in WSL).

The availability of arsenic in soils may be influenced by similar processes and variations with depth,
but the presence of arsenic in the environment was largely determined by industrial activities
involving lead and copper (Agency for Toxic Substances and Disease Registry 2007). Additionally,
inorganic arsenic was used as a pesticide. Without further information about land use practices
influencing each area, the higher presence of arsenic in ML soil may not be due to only soil type.

Calcium was the only metal with statistically different mean concentrations at subsurface depths. As
mentioned previously, ML soils were significantly more acidic than WSL at all depths. ML soil was
most acidic at the surface and pH increased with depth. ML soils had significantly higher calcium
concentrations in the subsurface. This is most likely attributed to surface calcium leaching
throughout the profile, due to low surface soil pH, and accumulating in the subsurface soil at higher
mean concentrations. This same behavior would not be expected with WSL, which had a consistent
and higher pH with depth (relative to ML).

Outliers were included in this evaluation. No outliers were detected for arsenic, iron, or manganese
at the surface. However, calcium had upper statistical outliers for both surface and subsurface ML
(1,700 and 2,500 milligrams per kilogram [mg/kg]), respectively] and only subsurface soil for WSL
(960 mg/kg). The inclusion of these outliers may have influenced equal means testing, but given
the difference in nature of ML and WSL soils with regards to pH and depth, these outliers may be
indicative of the differences due to soil type.

Based on the results of testing for equal variance and mean, the ML and WSL results for arsenic,
iron, and manganese in surface soil, and calcium in subsurface soil were evaluated separately in
deriving the BTVs.

2.3.1.4 Analysis of Soil Depths

Although surface and subsurface soils were often evaluated separately in the risk assessments, a
combined background dataset for both surface and subsurface soil was considered to derive soil
BTVs with a larger, more robust dataset when no significant differences between different soil
depths were observed. As such, the aforementioned comparison was performed for the surface and
subsurface soil datasets for metals. With the exception of arsenic, calcium, iron, and manganese,
where either a surface or subsurface data comparison determined these metals to be different
between the soil types, all other metals were compared using the datasets with combined soil
types.
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Table 9 in Attachment C1 presents the comparison summary of soil depths. The following metals
were determined to have similar mean concentrations between surface and subsurface soils, and
thus a combined depth soil BTV was established: aluminum, arsenic, beryllium, calcium, chromium,
copper, iron, nickel, selenium, silver, vanadium, and zinc.

2.3.2 Comparison of Groundwater East and West Basins

Using the GOF test, dissolved magnesium, dissolved nickel, dissolved vanadium, total cobalt, total
magnesium, and total nickel were found to be normally distributed in both the East and West
Basins for the without outlier CH-MWO011 dataset. In addition, dissolved and total magnesium were
found to be normally distributed for the all locations dataset. Thus, the mean comparisons for these
analytes were based on the Student’s #test. For all other analytes where there were detected
results, the permutation test was used to compare the means.

Only 1 out 50 fraction-analytes showed significant differences between the East Basin and the West
Basin for the without outlier CH-MWO011 dataset, and this fraction-analyte was dissolved aluminum.
(Total aluminum showed no significant differences.) The p-value of the test was very marginal (p =
0.0421) for a 5% significance level. However, if the #test or the Wilcoxon rank sum test
(a common test for median) were to be used, the conclusion would have been that the East Basin
and the West Basin were not significantly different at 5% significance level. In light of this, it was
recommended to combine the East and West Basins for all fraction-analytes, resulting in a
combined background sample size of 13 (without the outlier CH-MWO011).

In addition to the #test and the permutation test, graphical displays, such as box-and-whisker
plots, were also used to visually inspect the differences between the East and West Basins. These
plots did not indicate evidence of significant or systematic differences between the East and West
Basins. As an additional line of evidence, the Wilcoxon rank sum test also indicated that there were
no significant differences for all 50 fraction-analytes.

The statistical comparison of the perched groundwater from the East and West Basins, which
demonstrated similar populations, was consistent with the depositional setting of the two basins,
which were formed under the same geologic conditions. The deposits that comprise the upper soil
found in both basins are end products of the advance and retreat of several glaciers. Most of the
material carried from the glacier was sand and well-rounded gravel, which was redeposited as
stratified sand and gravel glacial till deposits. Upon further retreat of the ice, the till and parts of
the outwash and morainic deposits were covered by water or wind-deposited silt, clay, and fine
sand to varying depths, resulting in lenses and beds of silt and clay. The perched groundwater
evaluated for the Camp Hero RI, including the background perched groundwater, was obtained
from the same perched water bearing zone within the lenses and beds of silt and clay deposited
across Camp Hero (United States Geological Survey 1960).
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2.3.3 Comparison of Sediment Revetted and Non-revetted Locations

Beryllium, cobalt, and nickel were the only analytes where both the revetted and non-revetted
datasets were normally distributed, and the Student’s #test was used to statistically evaluate the
difference between the means. All other analytes were evaluated by the permutation test, except
antimony and silver, for which the data from both the revetted and non-revetted locations were
100% NDs (or close to 100% NDs).

The statistical comparison indicated that there were no significant differences between revetted and
non-revetted locations for all metals and essential nutrients, except cadmium, hexavalent
chromium, and sodium. Thus, the revetted and non-revetted datasets were combined for the
subsequent statistical analysis, with the exception of the three aforementioned chemicals.

All PAHs were determined to be statistically different between the revetted and non-revetted
locations, as evidenced by the apparent differences in the detection frequency, especially in relation
with the LOQ. Thus, background datasets for all PAHs remained separate for revetted and
non-revetted locations in subsequent statistical analysis. The results of this statistical comparison
are summarized in Table 3 in Attachment C3.

2.3.4 Comparison of Surface Water Revetted and Non-revetted Locations

Of all the chemicals evaluated for background surface water, only barium, hexavalent chromium,
cobalt, copper, and zinc followed a normal distribution, for both the revetted and non-revetted
datasets. Thus, the Student’s #test was used to statistically evaluate the differences between the
means of these five chemicals. All other chemicals were evaluated for differences in means
between the revetted and non-revetted locations using the permutation test. The data were 100%
or close to 100% NDs (i.e., all or most data were NDs) for 11 metals and four PAHs and, therefore,
statistical comparisons between the revetted and non-revetted datasets were not performed.

Of the 32 chemicals evaluated for whether the background datasets for revetted and non-revetted
locations could be combined, 24 chemicals (10 metals/essential nutrients and 14 individual PAHs)
had no significant differences, whereas 8 chemicals (4 metals/essential nutrients and 4 calculated
total PAH values) were significantly different. The results of this statistical comparison are
summarized in Table 3 in Attachment C4.

2.4  Outlier Testing

Including potentially erroneous outliers in a background dataset tends to generate distorted and
inflated estimates of the BTV. USEPA ProUCL Version 5.1 statistical software was used to conduct
outlier testing. The Dixon’s outlier test was used for sample sizes that were less than 25. The
Rosner’s test was used for datasets greater than or equal to 25.
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Both outlier tests identified extreme values that were much smaller than the rest of the dataset
(lower tail) or much higher than the rest of the dataset (upper tail). Both outlier tests were typically
performed at 5% significance level for identifying an outlier in a given background dataset. A
limitation of the outlier testing was that the tests assumed that the data without the outlier were
normally distributed, which was not always the case.

Although the statistical outlier tests were useful to identify extreme values, outliers were excluded
only if additional justification was also evident, such as gross quality control failures for the
laboratory analysis, samples collected at the wrong spatial coordinates, or transcription errors. The
project team did not identify any issues or errors for all of the background data collected (except
groundwater monitoring well CH-MWO011 described in Section 2.2.2 above). Therefore, no statistical
outliers or extreme values were excluded from the subsequent BTV calculations and hypothesis
testing.
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3.0 DEVELOPMENT OF BACKGROUND THRESHOLD VALUES

3.1  Overview of BTV Calculation

The upper tolerance limit (UTL), which is representative of the upper bound of the data
distribution, was derived for each background dataset described in Section 2.0. The assessed
UTL95-95 represents the 95% confidence level of the 95% percentile of the background
population. The UTL95-95 is a value that represents the upper limit of a tolerance interval such that
95% of the observations from the background population would be less than or equal to the
upper-limit value with a confidence coefficient (CC) of 95%. The UTL95-95 is designed to provide
coverage for 95% of all potential observations (current and future) simultaneously from the
background population with a CC of 95%. The use of UTL95-95 is preferred to the upper prediction
limit (UPL95) when the number of future comparisons is large or unknown.

From an exceedance perspective, a UTL95-95 value would be exceeded less than 5% of the time
by all values potentially coming from the background population, with a CC of 95%. This is true for
each chemical analyte. A parametric UTL95-95 takes into account the variability of current and
future observations. When the dataset did not follow a discernible distribution, a non-parametric
UTL represented by a higher-order statistic (for example, the largest or the second largest value,
depending on the sample size) was used as an estimate of BTV. Results derived using the ProUCL
software were used to determine UTL95-95 BTVs (USEPA 2016; see Attachment D). The technical
details, including the mathematical equation for determining the parametric and non-parametric
UTLs, are described in Section 3.4 of the ProUCL Technical Guide (Singh and Singh 2015b). For
datasets with NDs, the technical details are described in Section 5.3.3 of the ProUCL Technical
Guide.

3.2 BTV Selection Process

For each established background dataset, the normality of the data was first checked using the
GOF test in the ProUCL software. Based on the ProUCL guidelines, the Shapiro-Wilk W test was
used for a sample size of 50 or less and the Lilliefors test was used for a sample size greater than
50. If the data fit a normal distribution, the parametric (normal) method was used to derive the
associated BTVs.

If the data did not fit a normal distribution, a possible fit to a gamma or lognormal distribution was
evaluated. If the data fit a gamma distribution, the parametric (gamma) method was used to derive
the BTVs. Otherwise, if the data fit a lognormal distribution, the parametric (lognormal) method
was used to derive the BTVs. However, specific caution was employed when using lognormal-based
UTL, and if such UTL was deemed to be unreliable or unstable, the non-parametric UTL was used
instead. If the data did not fit any of the three aforementioned parametric distributions, the
non-parametric method was used to derive the associated BTVs.
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For each established dataset containing one or more NDs, the KM method or the ROS method was
used to derive the associated BTVs. When a dataset entirely consisted of NDs, the LOD was used
as a non-statistical BTV. If a dataset entirely or mostly consisted of NDs and J-qualified results less
than the LOQ, the LOQ was used as a non-statistical BTV.

3.3 BTV Results

3.3.1 Soil

Tables 10 (surface soil), 11 (subsurface soil), and 12 (combined depths for selected metals) in
Attachment C1 summarize the results of BTV calculations. The GOF test results, along with the
selected UTL95-95 and UTL calculation methods, are presented on these tables. The UPL95 is also
presented for reference and informational purposes only. Table 13 in Attachment C1 presents a
condensed summary of UTL95-95 results for surface soil, subsurface soil, and combined depths
side-by-side. Attachment D presents the statistical outputs from the ProUCL software.

Selenium and silver were entirely or mostly NDs, and cadmium and thallium (surface only) were
entirely or mostly below LOQ. In these cases, the LOD or LOQ was used as the non-statistical BTV.
All other metals were detected 100% or close to 100% and followed a parametric distribution
(normal, gamma, or lognormal). Thus, the background metal datasets were considered to be
relatively robust and likely belonged to a single population without extreme values.

For the background datasets of surface soil PAHs, the percentage of NDs varied from 10% to 90%;
therefore, the KM method or the ROS method was used to calculate UTL95-95. Acenaphthylene and
dibenz(a,h)anthracene were not detected over 90% of the surface soil dataset, and thus, the LOQ
was used as the non-statistical BTV. All subsurface PAHs were not detected above LOQ over 90%
of the dataset or consisted of 100% NDs; therefore, the LOD or LOQ was used as the
non-statistical BTV.

3.3.2 Groundwater

Table 5 (without the outlier CH-MWO011) and Table 6 (all locations) in Attachment C2 summarize
the results of the BTV calculations for groundwater background data (both dissolved and total
fractions). The GOF test results, along with the selected UTL95-95 and UTL calculation methods,
are presented. The UPL95 is also presented for reference and informational purposes only. Table 7
in Attachment C2 presents a condensed summary of UTL95-95 results for the recommended BTV
set without the outlier CH-MWO011. Attachment D presents the statistical outputs from the ProUCL
software.

Of the 27 fraction-analytes, 13 were entirely NDs, and 14 were entirely below LOQ (but have some
“J” qualified detected results). In these cases, the LOD or LOQ was used as the non-statistical BTV.
The majority of the other fraction-analytes were detected 100% or close to 100% and followed a
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parametric distribution (mostly normal or gamma). Thus, the background groundwater metal
datasets were considered to be relatively robust and likely belonged to a single population without
extreme values.

3.3.3 Sediment

Table 4 in Attachment C3 summarizes the results of the BTV calculations for sediment
background data. The GOF test results, along with the selected UTL95-95 and UTL calculation
methods are presented. The UPL95 is also presented for reference and informational purposes only.
Table 5 in Attachment C3 presents a condensed summary of UTL95-95 results for the
recommended BTV set, either separately for revetted and non-revetted, or for the combined
dataset. Attachment D presents the statistical outputs from the ProUCL software.

Antimony, mercury, and silver were not detected above the LOQ for all background samples;
therefore, the LOQ was used as the non-statistical BTV. The majority of the other analytes were
detected 100% or close to 100% and followed a parametric distribution (normal, gamma, or
lognormal). Thus, the background sediment datasets were considered to be relatively robust and
likely belonged to a single population without extreme values.

3.3.4 Surface Water

Table 4 in Attachment C4 summarizes the results of the BTV calculations for surface water
background data (total fraction only). The GOF test results, along with the selected UTL95-95 and
UTL calculation methods, are presented. The UPL95 is also presented for reference and
informational purposes only. Table 5 in Attachment C4 presents a condensed summary of
UTL95-95 results for the recommended BTV set, either separately for revetted and non-revetted, or
for the combined dataset. Attachment D presents the statistical outputs from the
ProUCL software.

Of the 55 distinct background datasets identified, 11 were either all NDs or mostly NDs; therefore,
the LOD was used as the BTV. Fifteen datasets were detected above MDL, but all or most reported
results were J-flagged values below the LOQ; therefore, the LOQ was used at the BTV. The
remaining 29 distinct background datasets were roughly divided into normal, gamma, lognormal,
and non-parametric equally. Of these 29 datasets, 13 had NDs, and thus, the KM or ROS method
was used to calculate the respective UTL95-95.
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4.0 STATISTICAL COMPARISON OF BACKGROUND AND SITE POPULATIONS

4.1  Purpose of Population Comparison

This section describes the statistical methodology used to compare the background and site
population concentrations. The main objective of this statistical analysis was to assess whether
chemicals detected in each of the four media (soil, groundwater, sediment, and surface water)
within each of the DUs/SEAs had a site concentration significantly higher than the background
concentration.

The statistical population comparison was performed for those chemicals where the maximum
detected concentrations within a DU/SEA exceeded the BTV and screening criteria (human health
and ecological) and posed significant risk in the food web modeling (ecological). If chemicals were
determined to have significantly higher concentrations than background in this statistical
comparison, they were retained as preliminary COPCs in the RI for subsequent evaluation in the
geochemical evaluation and/or risk assessment.

4.2  Approach and Methodology

The comparison of two independent datasets was used for this evaluation. Typically, this method is
used to compare the investigation area (i.e., DU or SEA) to the corresponding background area as
part of the evaluation to determine if chemical concentrations are present at levels significantly
greater than the background levels. This population-to-population comparison evaluates whether
the mean site values were statistically greater than the mean background values. This statistical
analysis was performed separately for each of the media and each DU/SEA.

4.2.1 Methods of Hypothesis Testing

Hypothesis testing refers to a category of statistical analysis methods used to choose between two
competing statements or hypotheses. One is called the null hypothesis, denoted by A, and the
other is called the alternative hypothesis, denoted by A, The null hypothesis is the baseline
condition that is assumed to be true in the absence of any data. If the data provide sufficiently
strong evidence contrary to the null hypothesis, the null hypothesis is rejected and the alternative
hypothesis is accepted. If the data do not provide sufficiently strong evidence, the null hypothesis
cannot be rejected.

For this study, the hypothesis testing methods described in the USEPA guidance document
Guidance for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites (2002)
and recommended by environmental statistics expert Dr. Dennis Helsel (2017) were used. For the
comparison between the site and background areas, the hypothesis testing is as follows:

Null hypothesis, H,: The mean concentration in the DU/SEA is less than or equal to the
mean concentration in the background area.
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Alternative hypothesis, H,: The mean concentration in the DU/SEA is greater than the mean
concentration in the background area.

The next section describes the sequence of tests used and the use of test results to draw valid
conclusions. This decision process was applied to each of the chemicals to be evaluated for a given
medium between the site and background areas.

4.2.2 Selection of the Appropriate Statistical Tests

The first consideration for selecting the appropriate statistical test for the population comparison
was based on the percentages of NDs and distributional assumptions within the given pair of
datasets. If all values in both datasets for a given chemical were detects, the Shapiro-Wilk W test
was used to evaluate the distribution of values (i.e., to determine if normally distributed). If both
datasets fit a normal distribution, then the #test was used for the evaluation. Depending on the
calculated variances of the datasets, either the form for unequal variances or equal variances was
used to compare the two datasets. If one or both datasets were not normally distributed, or if NDs
were present in one or both datasets, then the non-parametric permutation test was performed for
the comparison. In a small humber of special cases, where the datasets were highly censored and
thus the variance was reduced to zero, the permutation test could not be performed. In these
cases, the Gehan test was conducted in lieu of the permutation test. If less than seven or eight
data points were in one or both datasets, no statistical comparison test could be performed, as the
number of samples is insufficient.

All statistical comparison tests were performed at 5% significance level (i.e., 95% confidence level),
one-sided. If the resulting p-value from the test was less than 0.05, then evidence was sufficient to
reject the null hypothesis (site is not higher than background), and the alternative hypothesis
would be accepted (site is higher than background). When performing statistical comparison tests,
data were censored at the LOD.

The PAST Version 3.13 data analysis software (Hammer et al. 2001) was used to compare means
for the Student’s ftest or the permutation test (Monte Carlo, n = 9,999). The USEPA ProUCL
Version 5.1 statistical software (Singh and Maichle 2015) was used to conduct the Gehan test.

4.3 Population Comparison Results

The preliminary risk screening, which included comparisons to the BTVs, comparisons to the
screening criteria (human health and ecological), and food web modeling (ecological), identified
562 combinations of media-DU/SEA-chemicals as preliminary COPCs. These chemicals required
further statistical comparison with the background data. The following subsections describe, by
media, the key findings of the hypothesis testing between background and DU/SEA for the
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chemicals in question. The detailed statistical results are summarized in Attachment E, and the
statistical outputs by the PAST and ProUCL software are provided in Attachment F.

4.3.1 Soil

For surface soil, 209 combinations of DU-chemicals were identified by the preliminary risk screening
for background comparisons. This included 17 DUs (DUO1 through DU18, except DU08), and each
DU had between 2 and 35 chemicals. Of the 209 DU-chemicals, 17 did not have corresponding
background data, and thus, a background comparison could not be conducted. Of the chemicals
with available background data, the comparison concluded that 56 DU-chemicals were not
significantly higher than background, whereas 136 DU-chemicals were above background. The 136
DU-chemicals with site concentrations above background concentrations are:

. DUO1: 1-methylnaphthalene, 2-methylnaphthalene, barium, bis(2-ethylhexyl)phthalate,
cobalt, dibenzofuran, lead, manganese, nickel, thallium, zinc

. DUO2: arsenic, barium, cadmium, chromium, hexavalent chromium, cobalt, lead, nickel,
thallium, vanadium, zinc

. DUO03: benzoic acid

. DUO04: (none)

. DUOS5: lead

o DUO6: 1-methylnaphthalene, 2-methylnaphthalene, arsenic, barium, benzo(a)anthracene,

benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, benzoic
acid, carbazole, chrysene, dibenz(a,h)anthracene, dibenzofuran, fluoranthene,
indeno(1,2,3-cd)pyrene, lead, naphthalene, phenanthrene, pyrene, thallium, total
benzo(a)pyrene (BaP) PAHSs, total HMW PAHSs, total LMW PAHSs, total PAHSs, zinc

o DUO7: benzo(b)fluoranthene, benzoic acid, lead, pyrene, total PAHs, zinc

. DUO09: lead

. DU10: barium, lead, selenium

o DU11: 1-methylnaphthalene, 2-methylnaphthalene, acenaphthene, acenaphthylene,

anthracene, barium, benzo(a)anthracene,  benzo(a)pyrene,  benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, cobalt, dibenz(a,h)anthracene,
fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, lead, manganese, naphthalene,
phenanthrene, pyrene, total BaP PAHSs, total HMW PAHSs, total LMW PAHSs, total PAHs
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DU12: 1-methylnaphthalene, acenaphthene, acenaphthylene, anthracene,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, benzoic acid, carbazole, chrysene, dibenz(a,h)anthracene,
dibenzofuran, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene, naphthalene, phenanthrene,
pyrene, total BaP PAHSs, total HMW PAHs, total LMW PAHSs, total PAHs

DU13: cobalt

DU14: 1-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, benzoic acid, chrysene, dibenz(a,h)anthracene,
fluoranthene, indeno(1,2,3-cd)pyrene, pyrene, total BaP PAHs, total HMW PAHSs, total PAHs

DU15: lead, zinc
DU16: benzoic acid, fluoranthene, pyrene, total HMW PAHSs, total PAHs
DU17: barium, lead, zinc

DU18: (none)

For subsurface soil, 38 combinations of DU-chemicals were identified by the preliminary risk
screening for background comparisons. This included 8 DUs (DU0O1, DU03, DU05, DU06, DUO7,
DU12, DU14, and DU16), and each DU had between 1 and 13 chemicals. The comparison
concluded that two DU-chemicals were not significantly higher than background, whereas 36
DU-chemicals were above background. The 36 DU-chemicals with site concentrations above
background concentrations are:

DUO01: 2-methylnaphthalene, aluminum, arsenic, hexavalent chromium, cobalt, thallium, total
BaP PAHSs, total PAHs, vanadium

DUO3: total PAHs
DUOS5: arsenic

DUO06: 2-methylnaphthalene, arsenic, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene,
indeno(1,2,3-cd)pyrene, thallium, total BaP PAHs, total PAHs

DUO7: total PAHs

DU12: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
chrysene, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, total BaP PAHSs, total PAHs

DU14: total BaP PAHSs, total PAHs
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. DU16: total PAHs

4.3.2 Groundwater

The preliminary risk screening identified 86 combinations of DU-fraction-chemicals in groundwater
for background comparisons. This included 8 DUs/well groupings [DUO1, DU08, DU11, DU12,
DU13, DU14, sitewide, and the Suspected Tank B (STB) area), and each DU/well grouping had
between 2 and 29 fraction-chemicals. Of these 86 DU-fraction-chemicals, 29 did not have sufficient
number of site samples, and thus a background comparison could not be conducted. Of the
chemicals with sufficient site samples, the comparison concluded that 37 DU-fraction-chemicals
were not significantly higher than the background, whereas 20 DU-fraction-chemicals were above
background. The 20 DU-chemicals with site concentrations above background concentrations
included:

. DUO1: [dissolved] arsenic, hexavalent chromium, lead, manganese, vanadium; [total]
aluminum, arsenic, beryllium, chromium, hexavalent chromium, iron, magnesium,
manganese, vanadium

o DUO08: (none)

o DU11: (none)

. DU12: (none)

. DU13: (none)

. DU14: (none)

o Sitewide: [dissolved] lead, vanadium; [total] arsenic, beryllium, magnesium, manganese
o STB: (none)

4.3.3 Sediment

The preliminary risk screening identified 154 combinations of SEA-chemicals in sediment for
background comparisons. This included 8 SEAs (SEAO1 through SEA08), and each SEA had
between 8 and 26 chemicals. Of these 154 SEA-chemicals, one did not have a corresponding
background dataset, and thus a background comparison could not be conducted. Otherwise, the
comparison concluded that 58 SEA-chemicals were not significantly higher than background,
whereas 95 SEA-chemicals were above background. The 95 SEA-chemicals with site concentrations
above background concentrations included:

. SEAO1: barium, beryllium, chromium, hexavalent chromium, iron, manganese, nickel,
vanadium
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. SEAO02: 3,4-methylphenol, aluminum, arsenic, barium, beryllium, chromium, hexavalent
chromium, copper, iron, lead, manganese, nickel, vanadium

o SEAO03: 3,4-methylphenol, aluminum, antimony, barium, benzaldehyde, benzo(a)anthracene,
benzo(a)pyrene,  benzo(b)fluoranthene, = benzo(g,h,i)perylene,  benzo(k)fluoranthene,
cadmium, hexavalent chromium, chrysene, copper, fluoranthene, indeno(1,2,3-cd)pyrene,
lead, mercury, pyrene, total BaP PAHSs, total HMW PAHSs, total LMW PAHSs, total PAHSs, zinc

o SEAO04: (none)

o SEAO05: 1-methylnaphthalene, 2-methylnaphthalene, aluminum, arsenic, barium, beryllium,
chromium, hexavalent chromium, copper, iron, lead, manganese, nickel, selenium, vanadium

o SEAO06: hexavalent chromium, manganese

o SEAOQ7: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene,  carbazole, chrysene, dibenz(a,h)anthracene, fluoranthene,
indeno(1,2,3-cd)pyrene, pyrene, total BaP PAHs, total HMW PAHSs, total PAHs

o SEAO08: 1-methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, cadmium, carbazole,
hexavalent chromium, chrysene, dibenzofuran, fluoranthene, indeno(1,2,3-cd)pyrene, pyrene,
total BaP PAHSs, total HMW PAHSs, total LMW PAHSs, total PAHs

4.3.4 Surface Water

The preliminary risk screening identified 75 combinations of DU-chemicals (total fraction only) in
surface water for background comparisons. This included 8 SEAs (SEA01 through SEA08), and each
SEA had between 1 and 19 chemicals. The comparison concluded that 39 SEA-chemicals were not
significantly higher than background, whereas 36 SEA-chemicals were above background. The 36
SEA-chemicals with site concentrations above background concentrations included:

. SEAO01: benzo(a)pyrene, hexavalent chromium, iron, total HMW PAHs

o SEAOQ2: iron

. SEAO03: aluminum, hexavalent chromium, copper, lead

. SEAO04: (none)

o SEAO05: benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, cobalt, copper,
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, total BaP PAHs, total HMW PAHSs, total LMW
PAHs
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. SEAO06: aluminum, chromium, hexavalent chromium, cobalt, copper, iron, manganese, nickel,
vanadium, zinc

. SEAQ7: total LMW PAHs

. SEAO08: hexavalent chromium, cobalt, iron, lead, manganese, nickel
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Table 1
Summary Statistics for Surface Soil
Background Study
Camp Hero, Montauk, New York

Number of Samples Percent Detects (%6) Mean Std. Deviation Maximum Detected Location of Maximum Minimum Detected Maximum ND MDL Minimum ND MDL
Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman
Analyte Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam
METALS (MG/KG)
Aluminum 15 15 100.00 100.00 13133 11743 4243 5707 21000 22000 BG04-SS04 (0 - 1 ft) BG03-SS05 (0 - 1 ft) 6700 5200 — — — —
Antimony 15 15 100.00 100.00 1.863 2.358 0.65 1.676 3.2 5.3 BG04-5S02 (0 - 1 ft) gggi_gggg §8 ) i ffg 0.75 0.45 — — — —
Arsenic 15 15 100.00 93.33 2.612 1.759 1.138 0.768 4.6 3 BG04-SS05 (0 - 1 ft) BG03-SB04 (0 - 1 ft) 0.99 0.88 — 0.56 — 0.56
Barium 15 15 100.00 100.00 24.72 20.24 9.861 9.381 38 38 BG04-SS07 (0 - 1 ft) BG03-SB04 (0 - 1 ft) 8.8 9.25 — — — —
Beryllium 15 15 93.33 93.33 0.178 0.4 0.0702 1.204 0.3 4.9 BG02-SB06 (0 - 1 ft) BG01-SS06 (0 - 1 ft) 0.086 0.034 0.011 0.0098 0.011 0.0098
Cadmium 15 15 60.00 66.67 0.0367 0.331 0.0176 1.009 0.091] 4.1 BG04-SS07 (0 - 1 ft) BG01-SS06 (0 - 1 ft) 0.031 0.033 0.024 0.024 0.027 0.026
Calcium (Ca) 15 15 100.00 100.00 513.3 338.3 375.9 110.8 1700 540 BG04-5S02 (0 - 1 ft) BG03-5S07 (0 - 1 ft) 230 220 — — — —
Chromium 15 15 100.00 100.00 12.96 12.73 5.611 6.732 30 24 BG04-SS02 (0 - 1 ft) BG03-SB03 (0 - 1 ft) 6 4.2 — — — —
Cobalt 15 15 100.00 100.00 2.025 2.316 0.683 1.583 34 5.5 BG04-5S02 (0 - 1 ft) BG01-5S06 (0 - 1 ft) 0.68 0.57 — — — —
Copper 15 15 100.00 100.00 27.47 21.57 7.52 10.18 38 41 BG04-SS05 (0 - 1 ft) BG03-SB03 (0 - 1 ft) 13 9 — — — —
Iron (Fe) 15 15 100.00 100.00 13240 9473 4516 5009 20000 18000 gggj_g:gg gg ) 1 ffg BGO03-SB03 (0 - 1 ft) 6000 3600 - - - -
Lead 15 15 100.00 100.00 4.813 5.283 2.249 2.395 10 11 BG04-SS07 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 2.5 3.1 — — — —
. BG03-SB03 (0 - 1 ft)
Magnesium (Mg) 15 15 100.00 100.00 1266 1032 644.7 745.8 2900 2500 BG04-SS02 (0 - 1 ft) BG03-5B04 (0 - 1 ft) 390 290 — — — —
BG03-SB02 (0 - 1 ft)
Manganese (Mn) 15 15 100.00 100.00 106 70.6 36.17 33.11 180 120 BG04-5S02 (0 - 1 ft) BG03-SB03 (0 - 1 ft) 36 30 — — — —
BG03-SB04 (0 - 1 ft)
Nickel 15 15 100.00 100.00 6.3 6.507 2.43 3.648 12 14 BG04-SS02 (0 - 1 ft) BG03-SB03 (0 - 1 ft) 2.2 1.9 — — — —
Potassium (K) 15 15 100.00 100.00 462 411.3 225.9 216.2 940 810 BG04-5S02 (0 - 1 ft) BG03-SB04 (0 - 1 ft) 220 170 — — — —
Selenium 15 15 0.00 0.00 — — — — — — — — — — 0.84 0.84 0.98 1
Silver 15 15 0.00 13.33 — 0.309 — 0.933 — 3.8 — BG01-5SS06 (0 - 1 ft) — 0.066 0.059 0.059 0.069 0.072
Sodium (Na) 15 15 100.00 100.00 73.13 57.07 38.37 10.63 200 80 BG04-SS02 (0 - 1 ft) BG03-SB04 (0 - 1 ft) 38 42 — — — —
Thallium 15 15 100.00 100.00 0.0925 0.0868 0.0306 0.0266 0.15] 0.14] BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.052 0.055 — — — —
) BG04-5504 (0 - 1 ft)
Vanadium 15 15 100.00 100.00 19.53 17.04 5.436 7.971 26 30 BG04-5505 (0 - 1 ft) BG03-SB03 (0 - 1 ft) 11 7.1 — — — —
Zinc 15 15 100.00 100.00 16.8 15.82 6.085 8.171 25 39 BG04-SS02 (0 - 1 ft) BG03-SB04 (0 - 1 ft) 5 6.65 — — — —
POLYCYCLIC AROMATIC HYDROCARBONS (MG/KG)
1-Methylnaphthalene 15 15 13.33 33.33 0.00171 0.00128 0.00242 0.00129 0.0086 0.0059 BG04-SS07 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.0063 0.00082 0.00072 0.00074 0.016 0.00088
2-Methylnaphthalene 15 15 46.67 53.33 0.00135 0.00164 0.00165 0.00133 0.0068 0.0052 BG04-SS06 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.00074 0.00087 0.00072 0.00074 0.016 0.00078
Acenaphthene 15 15 40.00 20.00 0.00373 0.00236 0.00647 0.00579 0.025 0.024 BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.00075 0.00082 0.00072 0.000745 0.0079 0.00088
Acenaphthylene 15 15 0.00 20.00 — 0.00158 — 0.0028 — 0.012 — BG01-SB05 (0 - 1 ft) — 0.001 0.00072 0.000745 0.016 0.00088
Anthracene 15 15 53.33 33.33 0.0088 0.00471 0.0164 0.014 0.065 0.057 BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.0018 0.00076 0.00072 0.000745 0.00083 0.00088
Benzo(a)anthracene 15 15 93.33 66.67 0.0325 0.0172 0.0566 0.0492 0.22 0.2 J- BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.0009 0.00088 0.00072 0.00076 0.00072 0.00088
Benzo(a)pyrene 15 15 93.33 53.33 0.0266 0.0386 0.0447 0.131 0.17 0.53 BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.00076 0.000885 0.00072 0.00076 0.00072 0.00088
Benzo(b)fluoranthene 15 15 93.33 80.00 0.0402 0.0265 0.0666 0.0738 0.25 0.33J- BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.0014 0.0013 0.00072 0.00078 0.00072 0.00086
Benzo(g,h,i)perylene 15 15 73.33 60.00 0.0127 0.0075 0.0246 0.0201 0.1 0.082 J+ BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.00095 0.00079 0.00072 0.00076 0.0086 0.00088
Benzo(K)fluoranthene 15 15 66.67 40.00 0.0146 0.031 0.0233 0.109 0.086 0.44 BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.0014 0.00095 0.00072 0.000745 0.00077 0.00088
Chrysene 15 15 93.33 60.00 0.0303 0.0165 0.0522 0.0493 0.2 0.2 J- BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.00079 0.00086 0.00072 0.00076 0.00072 0.00088
Dibenz(a,h)anthracene 15 15 6.67 6.67 — — — — 0.00082 0.021 BG02-SB05 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.00082 0.021 0.00072 0.00074 0.016 0.00088
Fluoranthene 15 15 93.33 80.00 0.0819 0.0449 0.142 0.141 0.54 0.57 J- BG04-SS02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.0017 0.0012 0.00072 0.00078 0.00072 0.00086
Fluorene 15 15 40.00 20.00 0.00357 0.00281 0.00615 0.00728 0.024 0.03 BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.00086 0.0011 0.00072 0.000745 0.0079 0.00088
Indeno(1,2,3-cd)pyrene 15 15 60.00 40.00 0.015 0.0259 0.0263 0.0893 0.1 0.36 BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.0015 0.0012 0.00072 0.000745 0.0025 0.00088
Naphthalene 15 15 46.67 60.00 0.0012 0.00169 0.00109 0.00141 0.0048 0.0057 BG04-SS06 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.00074 0.0008 0.00074 0.00075 0.016 0.00078
Phenanthrene 15 15 93.33 86.67 0.0477 0.0258 0.0816 0.0764 0.31 0.31 J- BG04-SS02 (0 - 1 ft) BG01-SB0O5 (0 - 1 ft) 0.0012 0.00096 0.00072 0.00079 0.00072 0.00086
Pyrene 15 15 93.33 80.00 0.0633 0.0349 0.108 0.106 0.41 0.43 J- BG04-5S02 (0 - 1 ft) BG01-SB05 (0 - 1 ft) 0.0017 0.0012 0.00072 0.00078 0.00072 0.00086
Notes:

All units are in milligrams per kilogram (mg/kg)
If the dataset contains nondetects, summary statistics are censored at the maximum detected limit (MDL) and are estimated by the Kaplan-Meier (KM) method.

If duplicates exist, 1. if the duplicate pair was both detect or both non-detect, the average of the duplicate results was used as a single data point; 2. if the duplicate pair contained a detect and non-detect, the maximum detect was used.
— = no value; ft = feet; MDL = method detection limit; ND = non-detect; Std = standard.

Data Qualifier
]
J+
J_

Explanation

The analyte was positively identified; the associated numerical value is an estimated quantity with an unknown bias.
The result is an estimated quantity, but the result may be biased high.
The result is an estimated quantity, but the result may be biased low.
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Table 2
Summary Statistics for Subsurface Soil
Background Study
Camp Hero, Montauk, New York

Number of Samples Percent Detects (%6) Mean Std. Deviation Maximum Detected Location of Maximum Minimum Detected Maximum ND MDL Minimum ND MDL
Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman Montauk Whitman
Analyte Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam Loam Sandy Loam
METALS (MG/KG)
Aluminum 16 16 100.00 100.00 12147 9488 9860 4110 31000 16000 J+ BG04-SB03 (4 - 5 ft) ggg;_gggg gj ) g 23 2700 2700 — — — —
Antimony 16 16 100.00 100.00 4.084 3.029 3.188 1.63 9.8 5.6 BG04-SBO1 (9 - 10 ft) BG03-SB04 (3 - 4 ft) 1.4 0.72 — — — —
Arsenic 16 16 93.75 93.75 2.344 1.828 1.235 0.676 5 3 BG04-SB02 (9 - 10 ft) BG03-SBO1 (9 - 10 ft) 0.74 0.75 0.56 0.57 0.56 0.57
Barium 16 16 100.00 100.00 41.67 29.99 43.16 16 140 58 BG04-SB01 (9 - 10 ft) BG03-SB0O3 (9 - 10 ft) 7.9 5.3 — — — —
Beryllium 16 16 93.75 87.50 0.156 0.0899 0.146 0.0748 0.63 0.26 J- BG04-SB02 (9 - 10 ft) BG03-SB02 (4 - 5 ft) 0.039 0.023 0.01 0.0092 0.01 0.0094
Cadmium 16 16 68.75 25.00 0.0368 0.0351 0.017 0.02 0.07 ] 0.08J BG04-SB02 (9 - 10 ft) BG03-SB04 (3 - 4 ft) 0.025 0.051 0.022 0.024 0.027 0.026
Calcium (Ca) 16 16 100.00 100.00 755 440 562.6 192.9 2500 960 BG04-SB01 (9 - 10 ft) BG03-SB03 (9 - 10 ft) 250 170 — — — —
Chromium 16 16 100.00 100.00 17.44 13.63 13.58 5.168 41 21 BG04-SB01 (9 - 10 ft) BG03-SB03 (4 - 5 ft) 3.6 3.2 — — — —
BG03-SB03 (9 - 10 ft)
Cobalt 16 16 100.00 100.00 4.213 2.934 3.157 1.559 9.8 5.3 BG04-SB01 (9 - 10 ft) BG03-SB04 (3 - 4 ft) 1.4 0.7 — — — —
Copper 16 16 100.00 100.00 34.81 25.72 22.35 12.01 76 42 BG04-SB01 (9 - 10 ft) BG03-SB03 (4 - 5 ft) 11 5.4 — — — —
Iron (Fe) 16 16 100.00 100.00 15563 10344 11468 5572 38000 19000 BG04-SB03 (4 - 5 ft) BG03-SB03 (4 - 5 ft) 4400 1900 — — — —
Lead 16 16 100.00 100.00 2.976 2.566 1.861 0.785 5.8 3.71] BG04-SB02 (4 - 5 ft) BG01-SB03 (4 - 5 ft) 0.87 0.61 — — — —
Magnesium (Mg) 16 16 100.00 100.00 2909 1923 2898 1126 8800 3900 BG04-SBO1 (9 - 10 ft) BG03-SB03 (4 - 5 ft) 560 320 — — — —
Manganese (Mn) 16 16 100.00 100.00 239.2 158.5 206.7 105.8 760 370 BG04-SB02 (9 - 10 ft) BG03-SB03 (4 - 5 ft) 63 25 — — — —
} BG03-SB02 (4 - 5 ft)
Nickel 16 16 100.00 100.00 9.319 7.031 7.771 3.331 25 12 BG04-SB01 (9 - 10 ft) BGO3-SB03 (4 - 5 ft) 2.2 1.6 — — — —
Potassium (K) 16 16 100.00 100.00 1753 1261 2049 835.9 6100 3100 BG04-SB01 (9 - 10 ft) BG03-SB03 (4 - 5 ft) 320 210 — — — —
Selenium 16 16 0.00 0.00 — — — — — — — — — — 0.77 0.82 0.95 0.93
Silver 16 16 0.00 0.00 — — — — — — — — — — 0.54 0.058 0.066 0.066
Sodium (Na) 16 16 100.00 100.00 112 75.41 74.51 26.35 320 150 BG04-SB01 (9 - 10 ft) BG03-SB03 (9 - 10 ft) 47 41 — — — —
Thallium 16 16 93.75 93.75 0.151 0.119 0.144 0.0514 0.45 0.22 BG04-SB01 (9 - 10 ft) BG03-SB02 (4 - 5 ft) 0.042 0.06 0.034 0.038 0.034 0.038
Vanadium 16 16 100.00 100.00 24.95 17.98 19.99 6.493 60 28 BG04-SB03 (4 - 5 ft) BG01-SB03 (4 - 5 ft) 6.2 4.1 — — — —
BG03-SB02 (4 - 5 ft)
Zinc 16 16 93.75 100.00 19.06 14.53 15.49 6.209 50 23 J- BG04-SB01 (9 - 10 ft) 5.2 3 0.27 — 0.35 —
BG03-SB03 (4 - 5 ft)
POLYCYCLIC AROMATIC HYDROCARBONS (MG/KG)
1-Methylnaphthalene 16 16 0.00 12.50 — 0.00074188 — 0.000062271 — 0.00096 — BG03-SB03 (4 - 5 ft) — 0.00083 0.00069 0.00072 0.00081 0.00082
2-Methylnaphthalene 16 16 0.00 12.50 — 0.00087375 — 0.00041023 — 0.0021 — BG03-SB03 (4 - 5 ft) — 0.0018 0.00069 0.00072 0.00081 0.00082
Acenaphthene 16 16 0.00 0.00 — — — — — — — — — — 0.00069 0.00072 0.00081 0.00082
Acenaphthylene 16 16 0.00 0.00 — — — — — — — — — — 0.00069 0.00072 0.00081 0.00082
Anthracene 16 16 0.00 6.25 — — — — — 0.00081 — BG01-SB02 (5 - 6 ft) — 0.00081 0.00069 0.00072 0.00081 0.00082
Benzo(a)anthracene 16 16 6.25 12.50 — 0.00086125 — 0.00045823 0.0046 0.0026 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0046 0.0011 0.00069 0.00072 0.00081 0.00082
Benzo(a)pyrene 16 16 6.25 12.50 — 0.00079375 — 0.00023893 0.0038 0.0017 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0038 0.00092 0.00069 0.00072 0.00081 0.00082
Benzo(b)fluoranthene 16 16 6.25 12.50 — 0.00091125 — 0.00055574 0.0064 0.0029 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0064 0.0016 0.00069 0.00072 0.00081 0.00082
Benzo(g,h,i)perylene 16 16 6.25 6.25 — — — — 0.0031 0.0013 J+ BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0031 0.0013 0.00069 0.00072 0.00081 0.00082
Benzo(k)fluoranthene 16 16 6.25 6.25 — — — — 0.0022 0.0012 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0022 0.0012 0.00069 0.00072 0.00081 0.00082
Chrysene 16 16 6.25 12.50 — 0.00081125 — 0.00028913 0.0036 0.0019 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0036 0.001 0.00069 0.00072 0.00081 0.00082
Dibenz(a,h)anthracene 16 16 0.00 0.00 — — — — — — — — — — 0.00069 0.00072 0.00081 0.00082
Fluoranthene 16 16 12.50 12.50 0.00125 0.0011 0.00208 0.0011 0.0093 0.005 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0011 0.0025 0.00069 0.00072 0.0008 0.00082
Fluorene 16 16 0.00 0.00 — — — — — — — — — — 0.00069 0.00072 0.00081 0.00082
Indeno(1,2,3-cd)pyrene 16 16 0.00 6.25 — — — — — 0.0011 — BG01-SB02 (5 - 6 ft) — 0.0011 0.00069 0.00072 0.00081 0.00082
Naphthalene 16 16 0.00 6.25 — — — — — 0.0012 — BG03-SB02 (4 - 5 ft) — 0.0012 0.00069 0.00072 0.00081 0.00082
Phenanthrene 16 16 6.25 12.50 — 0.00097375 — 0.00076716 0.0058 0.0038 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.0058 0.0017 0.00069 0.00072 0.00081 0.00082
Pyrene 16 16 12.50 12.50 0.0012 0.00106 0.00194 0.0009679 0.0087 0.0045 BG02-SB01 (5 - 6 ft) BG01-SB02 (5 - 6 ft) 0.00081 0.0023 0.00069 0.00072 0.0008 0.00082
Notes:

All units are in milligrams per kilogram (mg/kg)
If the dataset contains nondetects, summary statistics are censored at the method detection limit (MDL) and are estimated by the Kaplan-Meier (KM) method.
If duplicates exist, 1. if the duplicate pair was both detect or both non-detect, the average of the duplicate results was used as a single data point; 2. if the duplicate pair contained a detect and non-detect, the maximum detect was used.
— = no value; ft = feet; MDL = method detection limit; ND = non-detect; Std = standard.

Data Qualifier
]
J+
J-

Explanation

The analyte was positively identified; the associated numerical value is an estimated quantity with an unknown bias.

The result is an estimated quantity, but the result may be biased high.
The result is an estimated quantity, but the result may be biased low.
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Table 3

Limit of Quantitation (LOQ) Screen Results for Metals

Background Study
Camp Hero, Montauk, New York

SURFACE SOIL

SUBSURFACE SOIL

Montauk Loam (ML)

Whitman Sandy Loam (WSL)

Montauk Loam (ML)

Whitman Sandy Loam (WSL)

Percent | Count of Percent Percent | Count of Percent Percent | Count of Percent Percent | Count of Percent
NDs Results [Total ResultYy NDs Results [Total Resulty NDs Results [Total ResultYy NDs Results [Total Results

Metal (9%6) |Below LOQ < LOQ (%) |Below LOQ < LOQ (2%6) |Below LOQ < LOQ (%) |Below LOQ < LOQ
Aluminum 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Antimony 0% 1 7% 0% 2 13% 0% 0 0% 0% 1 6%
Arsenic 0% 3 20% 7% 7 47% 6% 4 25% 6% 4 25%
Barium 0% 0 0% 0% 0 0% 0% 0 0% 0% 1 6%
Beryllium 7% 7 47% 7% 13 87% 6% 13 81% 13% 13 81%
Cadmium 40% 15 100% 33% 13 87% 31% 16 100% 75% 16 100%
Calcium (Ca) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Chromium 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Cobalt 0% 1 7% 0% 1 7% 0% 0 0% 0% 1 6%
Copper 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Iron (Fe) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Lead 0% 7 47% 0% 4 27% 0% 11 69% 0% 16 100%
Magnesium (Mq) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Manganese (Mn) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Nickel 0% 1 7% 0% 3 20% 0% 4 25% 0% 2 13%
Potassium (K) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Selenium 100% 15 100% 100% 15 100% 100% 16 100% 100% 16 100%
Silver 100% 15 100% 87% 14 93% 100% 16 100% 100% 16 100%
Sodium (Na) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Thallium 0% 15 100% 0% 15 100% 6% 12 75% 6% 11 69%
Vanadium 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
Zinc 0% 0 0% 0% 0 0% 6% 1 6% 0% 1 6%
Notes:

LOQ = Limit of Quantitation

ND = non-detect

ML = Montauk Loam

WSL = Whitman Sandy Loam
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Table 4
LOQ Screen Results for Polycyclic Aromatic Hydrocarbons
Background Study
Camp Hero, Montauk, New York

SURFACE SOIL

SUBSURFACE SOIL

ML and WSL Combined

ML and WSL Combined

LOQ Screen Results for Pol| Percent | Count of Percent Percent | Count of Percent

NDs Results [Total Results NDs Results |Total Results
Metal (%0) |Below LOQ < LOQ (26) |Below LOQ < LOQ
1-Methylnaphthalene 77% 23 77% 94% 30 94%
2-Methylnaphthalene 50% 15 50% 94% 30 94%
Acenaphthene 70% 21 70% 100% 32 100%
Acenaphthylene 90% 27 90% 100% 32 100%
Anthracene 57% 17 57% 97% 31 97%
Benzo(a)anthracene 20% 6 20% 91% 29 91%
Benzo(a)pyrene 27% 8 27% 91% 29 91%
Benzo(b)fluoranthene 13% 4 13% 91% 29 91%
Benzo(g,h,i)perylene 33% 10 33% 94% 30 94%
Benzo(k)fluoranthene 47% 14 47% 94% 30 94%
Chrysene 23% 7 23% 91% 29 91%
Dibenz(a,h)anthracene 93% 28 93% 100% 32 100%
Fluoranthene 13% 4 13% 88% 28 88%
Fluorene 70% 21 70% 100% 32 100%
Indeno(1,2,3-cd)pyrene 50% 15 50% 97% 31 97%
Naphthalene 47% 14 47% 97% 31 97%
Phenanthrene 10% 3 10% 91% 29 91%
Pyrene 13% 4 13% 88% 28 88%
BaP TEQ 13% — — 91% — —
HMW PAHs 13% — — 88% — —
LMW PAHs 0% — — 81% — —
Notes:

LOQ = Limit of Quantitation
ND = non-detect
ML = Montauk Loam

PAH = polycyclic aromatic hydrocarbon

WSL = Whitman Sandy Loam
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Table 5
Low Molecular Weight and High Molecular Weight Polycyclic Aromatic Hydrocarbons

Background Study
Camp Hero, Montauk, New York

Molecular Molecular

LMW PAHs CAS No Weight HMW PAHs CAS No Weight
1-Methylnaphthalene 90-12-0 142.2 Benzo(a)anthracene 56-55-3 228.3
2-Methylnaphthalene 91-57-6 142.2 Benzo(a)pyrene 50-32-8 252.3
Acenaphthene 83-32-9 154.2 Benzo(b)fluoranthene 205-99-2 252.3
Acenaphthylene 208-96-8 152.2 Benzo(g,h,i)perylene 191-24-2 276.3
Anthracene 120-12-7 178.2 Benzo(k)fluoranthene 207-08-9 252.3
Fluoranthene 206-44-0 202.3 Chrysene 218-01-9 228.3
Fluorene 86-73-7 166.2 Dibenz(a,h)anthracene 53-70-3 278.4
Naphthalene 91-20-3 128.2 Indeno(1,2,3-cd)pyrene 193-39-5 276.3
Phenanthrene 85-01-8 178.2 Pyrene 129-00-0 202.3
Notes:

LMW = low molecular weight

PAH = polycyclic aromatic hydrocarbon

HMW = high molecular weight

Source: USEPA, 2007 and ATSDR, 1995
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Table 6

Carcinogenic Polycyclic Aromatic Hydrocarbons
and Toxicity Equivalence Factors

Background Study
Camp Hero, Montauk, New York

Carcinogenic PAHs TEFs
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenz(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1
Notes:

PAH = polycyclic aromatic hydrocarbon
TEF - toxicity equivalence factors
Source: USEPA, 1993 and 2016
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Table 7

Statistical Comparison for Dataset Merging — Soil Types, Surface Soil

Background Study
Camp Hero, Montauk, New York

Goodness of Fit

Are the Means

Percent (Data Test for Equal Variance Permutation Tests of ML. and WSL
Non-Detect Lo Soil Types
Distribution)
Equal?
Hy = The two samples are taken from | Hy = The two samples are taken from b > 0.05 accepts

ML | WSL ML WSL populations with equal variance populations with equal means ' H
Analyte p (F-test) p (Monte Carlo)? p (t-test) p (Monte Carlo)? °
Aluminum 0% 0% N AN 0.29095 — 0.46517 — Yes
Antimony 0% 0% N G — 0.0075 — 0.288 Yes
Arsenic 0% 7% N N 0.1391 — 0.027324 — No
Barium 0% 0% N AN 0.83583 — 0.2168 — Yes
Beryllium 7% 7% N NP — 0.0577 — 0.9995 Yes
Cadmium 40% | 33% AN NP — 0.0888 — 0.0521 Yes
Calcium (Ca) 0% 0% AG AN — 0.2412 — 0.0664 Yes
Chromium 0% 0% G AN — 0.6817 — 0.9361 Yes
Cobalt 0% 0% N AG — 0.0134 — 0.5122 Yes
Copper 0% 0% N N 0.27312 — 0.082942 — Yes
Iron (Fe) 0% 0% N L — 0.5327 — 0.0405 No
Lead 0% 0% N G — 0.8919 — 0.5621 Yes
Magnesium (Mg) 0% 0% N AN 0.60131 — 0.37169 — Yes
Manganese (Mn) 0% 0% N AN 0.73044 — 0.0094494 — No
Nickel 0% 0% N AN 0.14859 — 0.83724 — Yes
Potassium (K) 0% 0% AN G — 0.8604 — 0.5246 Yes
Selenium 100% | 100% * * — — — — —
Silver 100% | 87% * * — — — — —
Sodium (Na) 0% 0% L N — 0.1093 — 0.0978 Yes
Thallium 0% 0% N N 0.77634 — 0.69002 — Yes
Vanadium 0% 0% N AN 0.16488 — 0.32659 — Yes
Zinc 0% 0% N AN 0.28603 — 0.71559 — Yes
Notes:

Data Distribution: * = No Goodness of Fit; AG = Approximate Gamma; AL = Approximate Lognormal;
AN = Annroximate Normal: G = Gamma: L = Loanormal: N = Normal: NP = Nonnarametric
— = Test not applicable

Hy = null hypothesis

ML = Montauk Loam
WSL = Whitman Sandy Loam
! The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations.
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Table 8

Statistical Comparison for Dataset Merging — Soil Types, Subsurface Soil

Background Study
Camp Hero, Montauk, New York

Goodness of Fit

Are the Means

Percent (Data Test for Equal Variance Permutation Tests of ML. and WSL
Non-Detect Lo Soil Types
Distribution)
Equal?
H, = The two samples are taken from | H, = The two samples are taken from b > 0.05 accepts

ML | WsL ML WSL populations with equal variance populations with equal means ' H
Analyte p (F-test) p (Monte Carlo)* p (t-test) p (Monte Carlo)* °
Aluminum 0% 0% G N — 0.0047 — 0.332 Yes
Antimony 0% 0% AL N — 0.094 — 0.2693 Yes
Arsenic 6% 6% N N 0.022938 0.0291 0.15629 0.1558 Yes
Barium 0% 0% L N — 0.0439 — 0.3279 Yes
Beryllium 6% 13% G AN — 0.4334 — 0.1287 Yes
Cadmium 31% [ 75% L N — 0.8839 — 0.564 Yes
Calcium (Ca) 0% 0% AL N — 0.114 — 0.0229 No
Chromium 0% 0% AN N 0.00048113 0.0111 0.29572 0.3122 Yes
Cobalt 0% 0% AL N — 0.0957 — 0.1662 Yes
Copper 0% 0% AN N 0.025078 0.0806 0.16368 0.1726 Yes
Iron (Fe) 0% 0% AN N 0.0085396 0.0797 0.10611 0.1027 Yes
Lead 0% 0% AG N — 0.0004 — 0.3993 Yes
Magnesium (Mg) 0% 0% AG N — 0.0714 — 0.2208 Yes
Manganese (Mn) 0% 0% AG N — 0.0909 — 0.1754 Yes
Nickel 0% 0% G N — 0.0573 — 0.2956 Yes
Potassium (K) 0% 0% NP N — 0.0611 — 0.3952 Yes
Selenium 100% [ 100% * * — — — — —
Silver 100% [ 100% * * — — — — —
Sodium (Na) 0% 0% NP N — 0.0884 — 0.064 Yes
Thallium 6% 6% NP N — 0.0361 — 0.499 Yes
Vanadium 0% 0% G N — 0.0134 — 0.194 Yes
Zinc 6% 0% G N — 0.0044 — 0.3042 Yes
Notes:

Data Distribution: * = No Goodness of Fit; AG = Approximate Gamma; AL = Approximate Lognormal;

AN = Annroximate Normal: G = Gamma: |

— = Test not applicable

H, = null hypothesis
ML = Montauk Loam

WSL = Whitman Sandy Loam
! The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations.

= loanormal: N = Normal: NP = Nonnarametric
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Tab

le9

Statistical Comparison for Dataset Merging — Soil Depths
Background Study
Camp Hero, Montauk, New York

Goodness of Fit

Are the Means

Percent (Data Test for Equal Variance Permutation Tests of Surface anq
Non-Detect Lo . Subsurface Soil
Distribution)
Equal?
Ho = The two samples are taken Ho = The two samples are taken
ss? S0? cs < from popu\iz:iic;r;(s:;/vith equal from populra:qt(iaoaasswith equal p>0.05
n=30(n=32 accepts Hg

Analyte p (F-test) p (Monte Carlo)* p (t-test) p (Monte Carlo)*
Aluminum 0% 0% N N 0.0275 0.0633 0.3261 0.3292 Yes
Antimony 0% 0% G G — 0.0457 — 0.0080 No
Arsenic ML[ 0% 6% N N 0.7066 - 0.6197 - Yes
WSL| 7% 6% N N 0.6331 - 0.7038 - Yes
Barium 0% 0% L G — 0.0007 — 0.0333 No
Beryllium 7% 9% * G — 0.6620 — 0.3487 Yes
Cadmium 37% | 53% * N — 0.0923 — 0.0431 No
. ML| 0% 0% G L — 0.6502 — 0.1811 Yes
Calcium (Ca) WSL[ 0% | 0% N N 0.0438 0.3175 - 0.0833 Yes
Chromium 0% 0% G G — 0.0853 — 0.2231 Yes
Cobalt 0% 0% N G — 0.0355 — 0.0075 No
Copper 0% 0% N N 0.0005 0.0116 0.1269 0.1316 Yes
Tron (Fe) ML| 0% 0% N N 0.0012 0.0143 — 0.4351 Yes
WSL| 0% 0% L N — 0.4481 — 0.5990 Yes
Lead 0% 0% N N 0.0100 0.0751 0.0000 0.0001 No
Magnesium (Mg) 0% 0% G G — 0.0032 — 0.0020 No
ML| 0% 0% N G — 0.0092 — 0.0139 No
Manganese (Mn) WSL 0% 0% N N 0.0001 0.0011 — 0.0035 No
Nickel 0% 0% N N 0.0004 0.0522 0.1518 0.1589 Yes
Potassium (K) 0% 0% * G — 0.0001 — 0.0001 No
Selenium 100% | 100% * * — — — — Yes
Silver 93% | 100% * * — — — — Yes
Sodium (Na) 0% 0% L * — 0.1787 — 0.0118 No
Thallium 0% 6% N G — 0.0003 — 0.0300 No
Vanadium 0% 0% N G — 0.0469 — 0.3016 Yes
Zinc 0% 3% N G — 0.0603 — 0.8528 Yes

Notes:

Data Distribution: * = No Goodness of Fit; G = Gamma; L = Lognormal; N = Normal
— = Test not applicable

Ho = null hypothesis

SO = Subsurface Soil; > 2 feet below ground surface
SS = Surface Soil; 0 - 2 feet below ground surface

ML = Montauk Loam

WSL = Whitman Sandy Loam

! The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations.

2 Where soil types are separated, n = 15 for surface soils and n = 16 for subsurface soils.

3 Metals which are separated were previously shown to have statistically different means at either surface or subsurface depths for ML and WSL soil types (Tables 5 and
6); these metals will be not combined when comparing the means of surface and subsurface soil.
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Table 10
BTV Summary Table for Surface Soil

Background Study
Camp Hero, Montauk, New York

Surface Soil
Percent Goodness of Fit
Total Results Upper Upper
Soil Percent | Results Max (5% Significance |Tolerance Limit| Prediction
Analytes Typet n NDs <LOQ | Detect Level)? (UTL)? Limit (UPL)*® UTL Method UPL Method
Metals (mg/kg)
Aluminum — 30 0% 0% 22,000 normal 23519 21059 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Antimony 30 0% 10% >3 gamma °6 4544 with 95% Coverage Approx. Gamma UPL
Arsenic ML 15 0% 20% 4.6 normal 5.533 4.683 95% UTL with 95% Coverage 95% UPL (t)
WSL 15 7% 47% 3 normal 3.729 3.156 95% UTL 95% Coverage 95% KM UPL (t)
Barium — 30 0% 0% 38 lognormal 56.3 44.95 95% UTL with 95% Coverage 95% UPL (t)
Beryllium — 30 7% 67% 4.9 non-parametric 4.9 2.37 95% UTL with 95% Coverage 95% UPL
Cadmium — 30 37% 93% 4.1 N/A < 0.18 to < 0.22 Sample LOQ
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Calcium (Ca) 30 0% 0% 1,700 gamma 1014 840.7 with 95% Coveraqe Approx. Gamma UPL
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Chromium 30 0% 0% 30 gamma 29.14 24.45 with 95% Coverage Approx. Gamma UPL
Cobalt — 30 0% 7% 5.5 normal 4.85 4.255 95% UTL with 95% Coverage 95% UPL (t)
Copper — 30 0% 0% 41 normal 45.15 40.57 95% UTL with 95% Coverage 95% UPL (t)
ML 15 0% 0% 20,000 normal 24828 21455 95% UTL with 95% Coverage 95% UPL (t)
Iron (Fe)
WSL 15 0% 0% 18,000 lognormal 33536 22307 95% UTL with 95% Coverage 95% UPL (t)
Lead — 30 0% 37% 11 normal 10.14 9.013 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Magnesium (Mg) 30 0% 0% 2,900 gamma 3186 2562 with 95% Coverage Approx. Gamma UPL
ML 15 0% 0% 180 normal 198.8 171.8 95% UTL with 95% Coverage 95% UPL (t)
Manganese (Mn)
WSL 15 0% 0% 120 normal 155.6 130.8 95% UTL with 95% Coverage 95% UPL (t)
Nickel — 30 0% 13% 14 normal 13.17 11.67 95% UTL with 95% Coverage 95% UPL (t)
Potassium (K) — 30 0% 0% 940 non-parametric 940 868.5 95% UTL with 95% Coverage 95% UPL
Selenium — 30 100% 100% N/A N/A <0.84t0<1.0 Sample LOD
Silver — 30 93% 97% 0.88 N/A < 0.72t0<0.88 Sample LOQ
Sodium (Na) — 30 0% 0% 200 lognormal 122.5 105.1 95% UTL with 95% Coverage | 95% UPL (t)
Thallium — 30 0% 100% 0.15 N/A < 0.14to < 0.18 Sample LOQ
Vanadium — 30 0% 0% 30 normal 33.43 30.07 95% UTL with 95% Coverage 95% UPL (t)
Zinc — 30 0% 0% 39 normal 32.06 28.56 95% UTL with 95% Coverage 95% UPL (t)
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Table 10
BTV Summary Table for Surface Soil
Background Study
Camp Hero, Montauk, New York

Surface Soil
Percent Goodness of Fit
Total Results Upper Upper
Soil Percent | Results Max (5% Significance |Tolerance Limit| Prediction
Analytes Typet n NDs <LOQ | Detect Level)? (UTL)? Limit (UPL)*® UTL Method UPL Method
Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kq)
1-Methylnaphthalene — 30 77% 77% 0.0086 normal 0.00578 0.00483 95% UTL 95% Coverage 95% KM UPL (t)
2-Methylnaphthalene — 30 50% 50% 0.0068 non-parametric 0.016 0.0119 95% UTL with 95% Coverage 95% UPL
95% Approx. Gamma UTL with| 95% Approx. Gamma UPL
J— 0, 0,
Acenaphthene 30 70% 70% 0.025 gamma 0.0305 0.0236 95% Coverage (ROS, WH) (ROS, WH)
Acenaphthylene — 30 90% 90% 0.012 N/A < 0.00072 to < 0.016 Sample LOQ
95% Approx. Gamma UTL with| 95% Approx. Gamma UPL
J— 0, 0,
Anthracene 30 57% 57% 0.065 gamma 0.0481 0.0348 95% Coverage (ROS, WH) (ROS, WH)
95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,
J— 0, 0,
Benzo(a)anthracene 30 20% 20% 0.22 gamma 0.138 0.0894 95% Coverage (KM, WH) WH)
0, 0,
Benzo(a)pyrene - 30 7% | 27% | 053 lognormal 0.247 0.0992 |P%KM UTC';)\(I:‘r’gggrma') 95%! " 959 KM UPL (Lognormal)
0, 0,
Benzo(b)fluoranthene — 30 13% 13% 0.3 lognormal 0.334 0.14 95% KM U'(I':I;‘(/I:r)gg;)rmal) »% 95% KM UPL (Lognormal)
0, 0,
Benzo(g,h,i)perylene - 30 3% | 33% 0.1 lognormal 0.0664 0.0323 |P%KM UTC';)\(I:‘r’gggrma') 95%! " 959 KM UPL (Lognormal)
0, 0,
Benzo(k)fluoranthene — 30 47% 47% 0.44 lognormal 0.12 0.052 95% KM U'(I':I;‘(/I:r)gg;)rmal) »% 95% KM UPL (Lognormal)
95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,
J— 0, 0,
Chrysene 30 23% 23% 0.2 gamma 0.13 0.0839 95% Coverage (KM, WH) WH)
Dibenz(a,h)anthracene — 30 93% 93% 0.021 N/A < 0.00072 to < 0.016 Sample LOQ
0, 0,
Fluoranthene - 30 13% | 13% | 057 lognormal 0.733 0274  |P%KM UTC';)\(I:‘r’gggrma') 95%! " 959 KM UPL (Lognormal)
95% Approx. Gamma UTL with| 95% Approx. Gamma UPL
J— 0, 0,
Fluorene 30 70% 70% 0.03 gamma 0.0304 0.0236 95% Coverage (ROS, WH) (ROS, WH)
- 0, 0,
Indeno(1,2,3 — 30 50% 50% 0.36 lognormal 0.208 0.08ag |2°% UTL95% Coverage (ROS,| g5, yjpi (1) (ROS, WH)
cd)pyrene WH)
Naphthalene — 30 47% 47% 0.0057 non-parametric 0.016 0.0119 95% UTL with 95% Coverage 95% UPL
0, 0,
Phenanthrene - 30 10% | 10% | 031 lognormal 0.362 0147  |P%KM UTC';)\(I:‘r’gggrma') 95%! " 959 KM UPL (Lognormal)
95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,
J— 0, 0,
Pyrene 30 13% 13% 0.43 gamma 0.278 0.178 95% Coverage (KM, WH) WH)
Total PAHs (mg/ka)
LMW PAHs — 30 0% — 1.028 non-parametric 1.026 1.021 95% UTL with 95% Coverage 95% UPL
0, 0,
HMW PAHs - 30 13% - 2.563 lognormal 1.791 07ea |27 KM UTC';)\(I:‘r’gggrma') 95%! " 959 KM UPL (Lognormal)
Total BaP TEQ (mg/kg)
0, 0,
BaP TEQ — | 30 13% | — | 0.642 lognormal 0.493 0173 |PP%KM UTC';\(I:‘r’gggrma') 95%| " 959, KM UPL (Lognormal)
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Table 10
BTV Summary Table for Surface Soil
Background Study
Camp Hero, Montauk, New York

Surface Soil
Percent Goodness of Fit
Total Results Upper Upper
Soil Percent | Results Max (5% Significance |Tolerance Limit| Prediction
Analytes Typet n NDs <LOQ | Detect Level)? (UTL)? Limit (UPL)*® UTL Method UPL Method
Notes:
All units in milligrams per kilogram (mg/kg)
— = Not Calculated

BaP TEQ = benzo(a)pyrene Toxicity Equivalent
BTV = Background Threshold Value
HMW = High Molecular Weight

LMW = Low Molecular Weight

LOD = Limit of Detection

LOQ = Limit of Quantitation

ML = Montauk Loam

n = Sample Size

N/A = Not Applicable

ND = Non-Detect

PAH = polycyclic aromatic hydrocarbon
RDL = Reportable Detected Limit

UTL = Upper Tolerance Limit

UPL = Upper Prediction Limit

WSL = Whitman Sandy Loam

Value in Max Detect column not including max RDL which is higher than the max detect in many instances for PAHs.
! ML and WSL soil types combined based on results of permutation tests, unless otherwise noted.

2 EPA's ProUCL software (Version 5.1) was used to calculate Goodness of Fit and BTVs for each analyte.

3 The default setting, k = 1, was used for number of future observations.
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Table 11

BTV Summary Table for Subsurface Soil

Background Study
Camp Hero, Montauk, New York

Subsurface Soil

Percent Goodness of Fit
Total Results Upper Upper
Soil Percent | Results Max (5% Significance |Tolerance Limit| Prediction
Analytes Typet n NDs <LOQ | Detect Level)? (UTL)? Limit (UPL)* 3 UTL Method UPL Method
Metals (mg/kg)
Aluminum — 32 0% 0% 31,000 normal 27329 23821 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
Antimony — 32 0% 3% 9.8 gamma 10.3 8.274 .
with 95% Coverage Approx. Gamma UPL
Arsenic — 32 6% 25% 5 normal 4.334 3.857 95% UTL 95% Coverage 95% KM UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Barium 32 0% 3% 140 gamma 1215 94.24 with 95% Coverage Approx. Gamma UPL
. 95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,
pa— 0, 0
Beryllium 32 9% 81% 0.63 gamma 0.451 0.344 95% Coverage (KM, WH) WH)
Cadmium — 32 53% 100% 0.08 N/A <0.17 to < 0.20 Sample LOQ
ML 16 0% 0% 2,500 lognormal 2677 1776 95% UTL with 95% Coverage 95% UPL (t)
Calcium (Ca)
WSL 16 0% 0% 960 normal 926.8 788.5 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Chromium 32 0% 0% 41 gamma 43.69 35.32 with 95% Coverage Approx. Gamma UPL
95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Cobalt 32 0% 3% o8 gamma 10.24 8242 with 95% Coverage Approx. Gamma UPL
Copper — 32 0% 0% 76 normal 70.15 61.67 95% UTL with 95% Coverage 95% UPL (t)
95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Iron (Fe) 32 0% 0% 38,000 gamma 38926 31038 with 95% Coverage Apbrox. Gamma UPL
Lead — 32 0% 84% 5.8 normal 5.876 5.217 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
pa— 0, 0,
Magnesium (Mg) 32 0% 0% 8,800 gamma 8315 6430 with 95% Coverage Apbrox. Gamma UPL
95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Manganese (Mn) 32 0% 0% 760 gamma 656.8 512.9 with 95% Coverage Approx. Gamma UPL
Nickel — 32 0% 19% 25 normal 21.28 18.5 95% UTL with 95% Coverage 95% UPL (t)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Potassium (K) 32 0% 0% 6,100 gamma 5660 4288 with 95% Coverage Approx. Gamma UPL
Selenium — 32 100% 100% N/A N/A <0.77 t0 <0.95 Sample LOD
Silver — 32 100% 100% N/A N/A <0.054 to < 0.066 Sample LOD
Sodium (Na) — 32 0% 0% 320 non-parametric 320 248.5 95% UTL with 95% Coverage 95% UPL
. 95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,
J— 0, 0,
Thallium 32 6% 72% 0.45 gamma 0.414 0.328 95% Coverage (KM, WH) WH)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Vanadium 32 0% 0% 60 gamma 60.91 4914 with 95% Coverage Approx. Gamma UPL
Zinc _ 2 3% 6% 50 gamma 54.2 4259 95% Approx. Gamma UTL with |95% Approx. Gamma UPL (KM,

95% Coverage (KM, WH)

WH)
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Table 11

BTV Summary Table for Subsurface Soil

Background Study
Camp Hero, Montauk, New York

Subsurface Soil
Percent Goodness of Fit
Total Results Upper Upper
Soil Percent | Results Max (5% Significance |Tolerance Limit| Prediction
Analytes Typet n NDs <LOQ | Detect Level)? (UTL)? Limit (UPL)* 3 UTL Method UPL Method
Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kq)
1-Methylnaphthalene — 32 94% 94% 0.00096 N/A < 0.00069 to <0.00082 Sample LOQ
2-Methylnaphthalene — 32 94% 94% 0.0021 N/A < 0.00069 to <0.00082 Sample LOQ
Acenaphthene — 32 100% 100% N/A N/A < 0.00069 to <0.00082 Sample LOD
Acenaphthylene — 32 100% 100% N/A N/A < 0.00069 to <0.00082 Sample LOD
Anthracene — 32 97% 97% 0.00081 N/A < 0.00069 to <0.00082 Sample LOQ
Benzo(a)anthracene — 32 91% 91% 0.0026 N/A < 0.00069 to <0.00082 Sample LOQ
Benzo(a)pyrene — 32 91% 91% 0.0017 N/A < 0.00069 to <0.00082 Sample LOQ
Benzo(b)fluoranthene — 32 91% 91% 0.0029 N/A < 0.00069 to <0.00082 Sample LOQ
Benzo(g,h,i)perylene — 32 94% 94% 0.0013 N/A < 0.00069 to <0.00082 Sample LOQ
Benzo(k)fluoranthene — 32 94% 94% 0.0012 N/A < 0.00069 to <0.00082 Sample LOQ
Chrysene — 32 91% 91% 0.0019 N/A < 0.00069 to <0.00082 Sample LOQ
Dibenz(a,h)anthracene — 32 100% 100% N/A N/A < 0.00069 to <0.00082 Sample LOD
Fluoranthene — 32 88% 88% 0.005 N/A < 0.00069 to <0.00082 Sample LOQ
Fluorene — 32 100% 100% N/A N/A < 0.00069 to <0.00082 Sample LOD
i’;?sc:’é;éz'} — 32 97% 97% | 0.0011 N/A < 0.00069 to <0.00082 Sample LOQ
Naphthalene — 32 97% 97% 0.0012 N/A < 0.00069 to <0.00082 Sample LOQ
Phenanthrene — 32 91% 91% 0.0038 N/A < 0.00069 to <0.00082 Sample LOQ
Pyrene — 32 88% 88% 0.0045 N/A < 0.00069 to <0.00082 Sample LOQ
Total PAHs (mg/kg)
LMW PAHs — 32 | 8% | — T 0.0204 ] normal [ 00134 | 0012 | 95% UTL95% Coverage | 95% KM UPL (t)
HMW PAHs — 32 | 8% | — [ 0.0339 | normal [ 0.0189 | 0.0165 | 95% UTL 95% Coverage | 95% KM UPL (t)
Total BaP TEQ (mg/kg)
BaP TEQ [ — 32 | 91% | — 10.00576 | non-parametric | 0.00296 | 0.00263 | 95% UTL with 95% Coverage | 95% KM UPL (t)
Notes:
All units in milligrams per kilogram (mg/kg)
— = Not Calculated

BaP TEQ = benzo(a)pyrene Toxicity Equivalent
BTV = Background Threshold Value
HMW = High Molecular Weight

LMW = Low Molecular Weight

LOD = Limit of Detection

LOQ = Limit of Quantitation

ML = Montauk Loam

n = Sample Size

N/A = Not Applicable

ND = Non-Detect

PAH = polycyclic aromatic hydrocarbon
RDL = Reportable Detected Limit

UTL = Upper Tolerance Limit

UPL = Upper Prediction Limit

WSL = Whitman Sandy Loam

Value in Max Detect column not including max RDL which is higher than the max detect in many instances for PAHs.
! ML and WSL soil types combined based on results of permutation tests, unless otherwise noted.
2 EPA's ProUCL software (Version 5.1) was used to calculate Goodness of Fit and BTVs for each analyte.

3 The default setting, k = 1, was used for number of future observations.
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Table 12

BTV Summary Table for Metals - Combined
Background Study

Camp Hero, Montauk, New York

Percent Goodness of Fit
Total Results (5% Upper Upper
Soil Percent | Results Max Significance Tolerance Prediction
Analyte Type' n NDs < LOQ | Detect Level)? Limit (UTL)? | Limit (UPL)? 3 UTL Method* UPL Method
Metals (mg/kq)
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Aluminum 62 0% 0% 31,000 gamma 27822 24220 with 95% Coverage Approx. Gamma UPL
Arsenic ML 31 3% 23% 5 normal 5.064 4.507 95% UTL 95% Coverage 95% KM UPL (1)
WSL 31 6% 35% 3 normal 3.383 3.042 95% UTL 95% Coverage 95% KM UPL (t)
0, 0,
Beryllium — 62 8% 74% 4.9 lognormal 0.815 0.574 95% KM UTL (Lognormal)95% | g5/ M ypL (Lognormal)
Coverage
ML 31 0% 0% 2,500 non-parametric 2500 2020 95% UTL with 95% Coverage 95% UPL
Calcium (Ca)
WSL 31 0% 0% 960 normal 751.8 674.1 95% UTL with 95% Coverage 95% UPL (t)
; 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Chromium 62 0% 0% 41 gamma 33.92 29.54 with 95% Coverage Approx. Gamma UPL
Copper — 62 0% 0% 76 normal 57.2 52.37 95% UTL with 95% Coverage 95% UPL (t)
S AYRYY -
ML 31 0% 0% 38,000 gamma 37927 31025 95% WH Ap[grox. Gamma UTL 95% Wilson Hilferty (WH)
Tron (Fe) with 95% Coverage Approx. Gamma UPL
WSL 31 0% 0% 19,000 non-parametric 19000 18400 95% UTL with 95% Coverage 95% UPL
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Nickel 62 0% 16% 25 gamma 18.21 15.75 with 95% Coverage Approx. Gamma UPL
Selenium — 62 100% 100% N/A N/A <0.77to<1.0 Sample LOD
Silver — 62 97% 98% N/A N/A < 0.66 to < 0.88 Sample LOQ
. 95% WH Approx. Gamma UTL 95% Wilson Hilferty (WH)
J— 0, 0,
Vanadium 62 0% 0% 60 gamma 46.28 40.48 with 95% Coverage Approx. Gamma UPL
. 95% Approx. Gamma UTL with | 95% Approx. Gamma UPL (KM,
J— 0, 0,
Zinc 62 2% 3% 50 gamma 42.36 36.5 95% Coverage (KM, WH) WH)
Notes:

All units in milligrams per kilogram (mg/kg)

— = Not Calculated
KM = Kaplan-Meier
LOD = Limit of Detection

LOQ = Limit of Quantitation

ML = Montauk Loam

n = Sample Size

N/A = Not Applicable

ND = Non-Detect

UTL = Upper Tolerance Limit
UPL = Upper Prediction Limit

SO = Subsurface Soil

SS = Surface Soil

WSL = Whitman Sandy Loam

WH = Wilson Hilferty

! ML and WSL soil types combined based on results of permutation tests, unless otherwise noted.

2 EPA's ProUCL software (Version 5.1) was used to calculate Goodness of Fit and BTVs for each analyte.

3 The default setting, k = 1, was used for number of future observations.
* KM UTLs were chosen when available for censored datasets.
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Table 13

Selected Soil BTVs for Metals and PAHs
Background Study
Camp Hero, Montauk, New York

Soil Upper Tolerance Limit|{Upper Tolerance Limit|Upper Tolerance Limit
1 (UTL) (UTL) (UTL)
Analyte Type Surface Soil? Subsurface Soil? Depths Combined?
Metals (mg/kg)
Aluminum — 23,519 27,329 27,822
Antimony — 5.6 10.3 —

. ML 5.533 5.064
Arsenic WSL 3.729 4.334 3.383
Barium — 56.3 121.5 —
Beryllium — 4.9 0.451 0.815
Cadmium — < 0.18t0 < 0.22 <0.17t0 < 0.20 —

. ML 2,677 2,500
Calcium (Ca) WL 1,014 9268 7518
Chromium — 29.14 43.69 33.92
Cobalt — 4.85 10.24 —
Copper — 45.15 70.15 57.2

ML 24,828 37,927
fron (Fe) WSL 33,536 38,926 19,000
Lead — 10.14 5.876 —
Magnesium (Mg) — 3,186 8,315 —

ML 198.8
Manganese (Mn) WL 1556 656.8 —
Nickel — 13.17 21.28 18.21
Potassium (K) — 940 5660 —
Selenium — <0.84to<1.0 < 0.77 to <0.95 <0.77to < 1.0
Silver — < 0.72 to < 0.88 <0.054 to < 0.066 < 0.66 to < 0.88
Sodium (Na) — 122.5 320 —
Thallium — <0.14t0 < 0.18 0.414 —
Vanadium — 33.43 60.91 46.28
Zinc — 32.06 54.2 42.36
Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kg) s
1-Methylnaphthalene — 0.00578 < 0.00069 to <0.00082 —
2-Methylnaphthalene — 0.016 < 0.00069 to <0.00082 —
Acenaphthene — 0.0305 < 0.00069 to <0.00082 —
Acenaphthylene — < 0.00072 to < 0.016 | < 0.00069 to <0.00082 —
Anthracene — 0.0481 < 0.00069 to <0.00082 —
Benzo(a)anthracene — 0.138 < 0.00069 to <0.00082 —
Benzo(a)pyrene — 0.247 < 0.00069 to <0.00082 —
Benzo(b)fluoranthene — 0.334 < 0.00069 to <0.00082 —
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Table 13

Selected Soil BTVs for Metals and PAHs
Background Study
Camp Hero, Montauk, New York

Soil Upper Tolerance Limit|{Upper Tolerance Limit|Upper Tolerance Limit
. (UTL) (UTL) (UTL)

Analyte Type Surface Soil? Subsurface Soil? Depths Combined?
Polycyclic Aromatic Hydrocarbons (PAHs) (mg/kg) 3 Continued
Benzo(g,h,i)perylene — 0.0664 < 0.00069 to <0.00082 —
Benzo(k)fluoranthene — 0.12 < 0.00069 to <0.00082 —
Chrysene — 0.13 < 0.00069 to <0.00082 —
Dibenz(a,h)anthracene — < 0.00072 to < 0.016 | < 0.00069 to <0.00082 —
Fluoranthene — 0.733 < 0.00069 to <0.00082 —
Fluorene — 0.0304 < 0.00069 to <0.00082 —
Indeno(1,2,3-cd)pyrene — 0.298 < 0.00069 to <0.00082 —
Naphthalene — 0.016 < 0.00069 to <0.00082 —
Phenanthrene — 0.362 < 0.00069 to <0.00082 —
Pyrene — 0.278 < 0.00069 to <0.00082 —
Total PAHs (mg/kg)
LMW PAHs — 1.026 0.0134 —
HMW PAHs — 1.791 0.0189 —
Total BaP TEQ (mg/kg)
BaP TEQ — | 0.493 0.00296 | —

Notes:

All units in milligrams per kilogram (mg/kg)
BaP TEQ = benzo(a)pyrene Toxicity Equivalent
BTV = Background Threshold Value

ML = Montauk Loam
N/A = Not Applicable
ND = Non-Detect

PAH = polycyclic aromatic hydrocarbon

UTL = Upper Tolerance Limit
WSL = Whitman Sandy Loam

1 ML and WSL soil types combined based on results of permutation tests, unless otherwise noted.
2 EPA's ProUCL software (Version 5.1) was used to calculate BTVs for each analyte.
3 Subsurface soil BTVs and combined soil BTVs were not calculated for PAHs due to the high number of NDs in the

subsurface soil data set.
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Table 1
Summary Statistics for Groundwater (Without Outlier CH-MWO011)
Background Study
Camp Hero, Montauk, New York

Number | Percent [Summary Statistics Detected Values M?th_Od Detection
Limits (All Data)
of Detects
Analyte Samples (%) Mean | Std Dev Min Max Max Location Min | Max
Without Outlier CH-MWO011 - Dissolved (ug/L)
aluminum 13 31% 62.52 88.67 26.4 338 CH-MWO010 23.1 23.1
antimony 13 0% — — — — — 0.48 0.48
arsenic 13 8% - - 1.1 1.1 CH-MW001 0.68 0.68
barium 13 100% 35.6 39.85 5.6 156 CH-MW001 0.96 0.96
beryllium 13 8% - - 0.26 0.26 CH-MWO009 0.11 0.11
cadmium 13 0% - - - - - 0.19 0.19
calcium (ca) 13 100% 9860 5750 3750 20500 CH-MW001 98.1 98.1
chromium 13 23% 0.628 0.0983 0.65 0.96 CH-MW002 0.59 0.59
chromium(iii), insoluble salts 13 0% — — — — — 0.59 0.59
chromium(vi) 13 46% 0.117 0.174 0.059 0.56 CH-MW002 0.015 0.015
cobalt 13 100% 2.352 1.88 0.505 6.2 CH-MW014 0.2 0.2
copper 13 69% 0.83 0.512 0.54 2.5 CH-MW006 0.52 0.52
iron (fe) 13 54% 2625 8798 41.8 33100 CH-MW001 33.7 33.7
lead 13 8% - - 0.12 0.12 CH-MW006 0.09 0.09
magnesium (mg) 13 100% 5766 3184 1870 12700 CH-MW014 11.7 11.7
manganese (mn) 13 100% 448.1 426 21.75 1300 CH-MW007 0.88 0.88
mercury 13 0% — — — — — 0.05 0.05
nickel 13 85% 2.208 1.443 1 6.1 CH-MW014 0.85 0.85
potassium (k) 13 100% 2110 1050 1010 3940 CH-MW001 66.9 66.9
selenium 13 0% - - - - - 0.44 0.44
silver 13 0% - - - - - 0.12 0.12
sodium (na) 13 100% 44876 77483 8135 298000 CH-MW001 46.8 234
thallium 13 0% - - - - - 0.16 0.16
vanadium 13 69% 0.334 0.123 0.23 0.55 CH-MW012 0.2 0.2
zinc 13 23% 4.092 1.379 3.7 8 CH-MW006 3.5 3.5
Without Outlier CH-MWO011 - Total (ug/L)
aluminum 13 69% 295.8 516.6 26.7 1740 CH-MW007 23.1 23.1
antimony 13 0% — — — — — 0.48 0.48
arsenic 13 23% 0.727 0.138 0.72 1.2 CH-MW001 0.68 0.68
barium 13 100% 38.98 40.22 6.1 158 CH-MW001 0.96 0.96
beryllium 13 15% 0.112 0.00533 0.11 0.13 CH-MW009 0.11 0.11
cadmium 13 0% - - - - - 0.19 0.19
calcium (ca) 13 100% 9749 5647 3470 18900 CH-MW001 98.1 98.1
chromium 13 31% 0.936 0.828 0.76 3.7 CH-MW007 0.59 0.59
chromium(iii), insoluble salts 13 23% 0.908 0.826 1.1 3.7 CH-MW007 0.59 0.59
chromium(vi) 13 62% 0.119 0.174 0.016 0.555 CH-MW002 0.015 0.015
cobalt 13 100% 2.301 2.014 0.21 6.2 CH-MWO015 0.2 0.2
copper 13 31% 0.743 0.505 0.73 2.4 CH-MW007 0.52 0.52
iron (fe) 13 77% 2669 7910 48 30000 CH-MW001 33.7 33.7
lead 13 38% 0.303 0.418 0.1 1.5 CH-MW006 0.09 0.09
magnesium (mg) 13 100% 5503 2978 1750 11600 CH-MW014 11.7 11.7
manganese (mn) 13 100% 435.4 425.1 20.6 1380 CH-MW007 0.88 0.88
mercury 13 0% — — — — — 0.05 0.05
nickel 13 77% 2.365 1.33 1.2 4.7 CH-MW014 0.85 0.85
potassium (k) 13 100% 2059 1079 940.5 4440 CH-MW007 66.9 66.9
selenium 13 0% - - - - - 0.44 0.44
silver 13 0% - - - - - 0.12 0.12
sodium (na) 13 100% 43966 77627 7810 297000 CH-MW001 46.8 936
thallium 13 0% - - - - - 0.16 0.16
vanadium 13 92% 0.803 1.123 0.23 4.5 CH-MW007 0.2 0.2
zinc 13 54% 5.438 2.778 3.7 11.3 CH-MWO015 3.5 3.5

Notes

All groundwater analytical results are reported in ug/L.

If duplicates exist: (1) if the duplicate pair was both detects or both non-detects, the average of the duplicate results was used as a single data
point; (2) if the duplicate pair contained a detect and a non-detect, the detected value was used.

If the dataset contains nondetects, summary statistics are estimated by the Kaplan-Meier (KM) method.

Summary statistics calculations are censored at the method detection limit (MDL).

Acronyms

% = percent

— = no data

max = maximum

MDL = method detection limit

min = minimum

Std Dev = standard deviation

ug/l = microgram per liter

References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 2
Summary Statistics for Groundwater (All Locations)

Background Study

Camp Hero, Montauk, New York

Number | Percent Summary Detected Values Method Detection
of Detects Statistics Limits (All Data)
Analyte Samples (%0) Mean | Std Dev Min Max | Max Location Min Max
All Locations - Dissolved (ug/L)
aluminum 14 36% 202.3 511.3 26.4 2020 CH-MWO011 23.1 23.1
antimony 14 7% — — 1.9 1.9 CH-MWO011 0.48 0.48
arsenic 14 14% 0.854 0.523 1.1 2.7 CH-MWO011 0.68 0.68
barium 14 100% 37.03 38.66 5.6 156 CH-MWO001 0.96 0.96
beryllium 14 14% 0.129 0.0476 0.23 0.26 CH-MWO009 0.11 0.11
cadmium 14 0% — — — — — 0.19 0.19
calcium (ca) 14 100% 9830 5525 3750 20500 CH-MWO001 98.1 98.1
chromium 14 29% 1.14 1.85 0.65 7.8 CH-MWO011 0.59 0.59
chromium(iii), insoluble salts 14 7% — — 7.3 7.3 CH-MWO011 0.59 0.59
chromium(vi) 14 50% 0.143 0.192 0.059 0.56 CH-MWO002 0.015 0.075
cobalt 14 100% 2.984 2.976 0.505 11.2 CH-MWO011 0.2 0.2
copper 14 71% 3.571 9.894 0.54 39.2 CH-MWO011 0.52 0.52
iron (fe) 14 57% 2608 8478 41.8 33100 CH-MWO001 33.7 33.7
lead 14 14% 0.186 0.337 0.12 1.4 CH-MWO011 0.09 0.09
magnesium (mg) 14 100% 5646 3091 1870 12700 CH-MWO014 11.7 11.7
manganese (mn) 14 100% 477 423.3 21.75 1300 CH-MWO007 0.88 0.88
mercury 14 0% — — — — — 0.05 0.05
nickel 14 86% 2.879 2.79 1 11.6 CH-MWO011 0.85 0.85
potassium (k) 14 100% 2132 1012 1010 3940 CH-MWO001 66.9 66.9
selenium 14 7% — — 0.68 0.68 CH-MWO011 0.44 0.44
silver 14 0% — — — — — 0.12 0.12
sodium (na) 14 100% 48885 75940 8135 298000 CH-MWO001 46.8 234
thallium 14 0% — — — — — 0.16 0.16
vanadium 14 71% 1.031 2.518 0.23 10.1 CH-MWO011 0.2 0.2
zinc 14 29% 4.493 1.963 3.7 9.7 CH-MWO011 3.5 3.5
All Locations - Total (ug/L)
aluminum 14 71% 1739 5227 26.7 20500 CH-MWO011 23.1 23.1
antimony 14 7% — — 1.4 1.4 CH-MWO011 0.48 0.48
arsenic 14 29% 1.232 1.826 0.72 7.8 CH-MWO011 0.68 0.68
. CH-MW001
barium 14 100% 47.48 50.05 6.1 158 CH-MWO11 0.96 0.96
beryllium 14 21% 0.182 0.255 0.11 1.1 CH-MWO011 0.11 0.11
cadmium 14 0% — — — — — 0.19 0.19
calcium (ca) 14 100% 9831 5435 3470 18900 CH-MWO001 98.1 98.1
chromium 14 36% 2.834 6.888 0.76 27.5 CH-MWO011 0.59 0.59
chromium(iii), insoluble salts 14 29% 2.771 6.767 1.1 27 CH-MWO011 0.59 0.59
chromium(vi) 14 64% 0.136 0.178 0.016 0.555 CH-MWO002 0.015 0.075
cobalt 14 100% 3.429 4.645 0.21 18.1 CH-MWO011 0.2 0.2
copper 14 36% 4.969 15.24 0.73 59.9 CH-MWO011 0.52 0.52
iron (fe) 14 79% 3864 8756 48 30000 CH-MWO001 33.7 33.7
lead 14 43% 1.031 2.657 0.1 10.5 CH-MWO011 0.09 0.09
magnesium (mg) 14 100% 5614 2891 1750 11600 CH-MW014 11.7 11.7
manganese (mn) 14 100% 485.7 449.7 20.6 1380 CH-MWO007 0.88 0.88
mercury 14 0% — — — — — 0.05 0.05
nickel 14 79% 4.061 6.246 1.2 26.1 CH-MWO011 0.85 0.85
potassium (k) 14 100% 2306 1390 940.5 5520 CH-MWO011 66.9 66.9
selenium 14 7% — — 0.89 0.89 CH-MWO011 0.44 0.44
silver 14 0% — — — — — 0.12 0.12
sodium (na) 14 100% 48683 76642 7810 297000 CH-MWO001 46.8 936
thallium 14 7% — — 0.27 0.27 CH-MWO011 0.16 0.16
vanadium 14 93% 3.967 11.46 0.23 45.1 CH-MWO011 0.2 0.2
zinc 14 57% 8.079 9.888 3.7 42.4 CH-MWO011 3.5 3.5
Notes

All groundwater analytical results are reported in ug/L.

If duplicates exist: (1) if the duplicate pair was both detects or both non-detects, the average of the duplicate results was used as a single
data point; (2) if the duplicate pair contained a detect and a non-detect, the detected value was used.

If the dataset contains nondetects, summary statistics are estimated by the Kaplan-Meier (KM) method.
Summary statistics calculations are censored at the method detection limit (MDL).

Acronvms

% = percent

— = no data

max = maximum

MDL = method detection limit
min = minimum

Std Dev = standard deviation
ug/l = microgram per liter
References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 3
Limit of Quantitation (LOQ) Screen Results for Metals
Background Study
Camp Hero, Montauk, New York

Quantitation Limits, LOQ (Without Outlier CH-MWO011)

Quantitation Limits, LOQ (All Locations)

Dissolved Total Dissolved Total
Counts of| Percent Counts of| Percent Counts of| Percent Counts of| Percent
Percent | Results Total Percent | Results Total Percent | Results Total Percent | Results Total
NDs Below Results < NDs Below Results < NDs Below Results < NDs Below Results <

Analyte (206) LOQ LOQ (20) LOQ LOQ (206) LOQ LOQ (20) LOQ LOQ
aluminum 69% 12 92% 31% 10 77% 64% 12 86% 29% 10 71%
antimony 100% 13 100% 100% 13 100% 93% 14 100% 93% 14 100%
arsenic 92% 13 100% 77% 13 100% 86% 14 100% 71% 13 93%
barium 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
beryllium 92% 13 100% 85% 13 100% 86% 14 100% 79% 13 93%
cadmium 100% 13 100% 100% 13 100% 100% 14 100% 100% 14 100%
calcium (ca) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
chromium 77% 13 100% 69% 13 100% 71% 13 93% 64% 13 93%
chromium(iii), insoluble salts 100% 13 100% 77% 13 100% 93% 13 93% 71% 13 93%
chromium(vi) 54% 7 54% 38% 8 62% 50% 7 50% 36% 8 57%
cobalt 0% 4 31% 0% 5 38% 0% 4 29% 0% 5 36%
copper 31% 13 100% 69% 13 100% 29% 13 93% 64% 13 93%
iron (fe) 46% 10 77% 23% 7 54% 43% 10 71% 21% 7 50%
lead 92% 13 100% 62% 13 100% 86% 14 100% 57% 13 93%
magnesium (mg) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
manganese (mn) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
mercury 100% 13 100% 100% 13 100% 100% 14 100% 100% 14 100%
nickel 15% 11 85% 23% 11 85% 14% 11 79% 21% 11 79%
potassium (k) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
selenium 100% 13 100% 100% 13 100% 93% 14 100% 93% 14 100%
silver 100% 13 100% 100% 13 100% 100% 14 100% 100% 14 100%
sodium (na) 0% 0 0% 0% 0 0% 0% 0 0% 0% 0 0%
thallium 100% 13 100% 100% 13 100% 100% 14 100% 93% 14 100%
vanadium 31% 13 100% 8% 10 77% 29% 13 93% 7% 10 71%
zinc 77% 13 100% 46% 13 100% 71% 14 100% 43% 13 93%
Notes

All groundwater analytical results are reported in ug/L.
If duplicates exist: (1) if the duplicate pair was both detects or both non-detects, the average of the duplicate results was used as a single data point; (2) if the duplicate pair

contained a detect and a non-detect, the detected value was used.

Acronyms

% = percent

LOQ = level of quantitation
ND = non-detect

ug/l = microgram per liter
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Table 4
Statistical Comparison for Dataset Merging — Groundwater
Background Study

Camp Hero, Montauk, New York

Are the Means of East

Percent Goodness-of-Fit . .
Non-Detect (Data Distribution) t-Test Permutation Test an((:iovrllce;t‘ tBthSi:niW
Hp = The two samples are Hp = The two samples are
East Basin | West Basin | East Basin | West Basin taken from populations with | taken from populations with p > 0.05 accepts Hy
equal means equal means
Analyte p p (Monte Carlo)*
Dissolved Metals
Aluminum 50% 86% — 0.042 No
Antimony 100% 100% — — —
Arsenic 100% 86% — — —
Barium 0% 0% N — 0.362 Yes
Beryllium 83% 100% — — —
Cadmium 100% 100% — — —
Calcium (Ca) 0% 0% N . 0.173 Yes
Chromium 67% 86% — 1.000 Yes
Chromium (III), Insoluble Salts 100% 100% . . —
Chromium (VI) 50% 57% . 0.882 Yes
Cobalt 0% 0% N — 0.120 Yes
Copper 17% 43% — 0.231 Yes
Iron (Fe) 50% 43% — 0.709 Yes
Lead 83% 100% — — —
Magnesium (Mg) 0% 0% N N 0.055 0.056 Yes
Manganese (Mn) 0% 0% N . 0.999 Yes
Mercury 100% 100% — — —
Nickel 17% 14% N N 0.145 0.172 Yes
Potassium (K) 0% 0% N . 0.479 Yes
Selenium 100% 100% — — =
Silver 100% 100% — — —
Sodium (Na) 0% 0% . 0.674 Yes
Thallium 100% 100% — — —
Vanadium 17% 43% N N 0.196 0.187 Yes
Zinc 83% 71% — 0.729 Yes
Total Metals
Aluminum 33% 29% — 0.193 Yes
Antimony 100% 100% — — —
Arsenic 83% 71% — 0.854 Yes
Barium 0% 0% N — 0.489 Yes
Beryllium 67% 100% — — —
Cadmium 100% 100% — — —
Calcium (Ca) 0% 0% N . 0.202 Yes
Chromium 67% 71% — 0.305 Yes
Chromium (III), Insoluble Salts 67% 86% . 0.425 Yes
Chromium (VI) 17% 57% . 0.821 Yes
Cobalt 0% 0% N N 0.138 0.137 Yes
Copper 50% 86% . 0.161 Yes
Iron (Fe) 33% 14% — 0.887 Yes
Lead 67% 57% — 0.306 Yes
Magnesium (Mg) 0% 0% N N 0.098 0.099 Yes
Manganese (Mn) 0% 0% N . 0.979 Yes
Mercury 100% 100% — — —
Nickel 33% 14% N N 0.229 0.227 Yes
Potassium (K) 0% 0% N . 0.682 Yes
Selenium 100% 100% — — =
Silver 100% 100% — — —
Sodium (Na) 0% 0% . 0.686 Yes
Thallium 100% 100% — — —
Vanadium 0% 14% N — 0.439 Yes
Zinc 50% 43% — 0.686 Yes
Notes:

— = Test not applicable
Data Distribution: N = Normal
Ho = null hypothesis

! The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations.
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Table 5

BTV Summary Table for Groundwater (Without Outlier CH-MWO011)
Background Study
Camp Hero, Montauk, New York

Goodness-of-

Background Threshold Value (BTV)

Percent Fit Test Results
Total (5% Upper Upper
Percent|Results| Max Significance |Tolerance Limit|Prediction Limit
Analyte n NDs [ <LOQ |Detect Level) (UTL) (UPL) UTL Method UPL Method
Without Outlier CH-MWO011 - Dissolved (ug/L)
aluminum 13| 69% 92% 338 normal 299.4 226.5 95% UTL 95% Coverage (KM) 95% KM UPL (t)
antimony 13| 100% | 100% — — <0.48 <0.48 Sample LOD Sample LOD
arsenic 13 92% 100% 1.1 — <4 <4 Sample LOQ Sample LOQ
barium 13 0% 0% 156 gamma 174.6 110.1 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
beryllium 13 92% 100% 0.26 — <1 <1 Sample LOQ Sample LOQ
cadmium 13| 100% | 100% — — <0.19 <0.19 Sample LOD Sample LOD
calcium (ca) 13 0% 0% 20500 normal 25218 20494 95% UTL with 95% Coverage 95% UPL (t)
chromium 13| 77% 100% | 0.96 — <4 <4 Sample LOQ Sample LOQ
chromium(iii), insoluble salts | 13 | 100% 100% — — <0.59 <0.59 Sample LOD Sample LOD
chromium(vi) 13| 54% 54% 0.56 normal 0.581 0.438 95% UTL 95% Coverage (KM) 95% KM UPL (t)
cobalt 13 0% 31% 6.2 normal 7.374 5.83 95% UTL with 95% Coverage 95% UPL (t)
copper 13| 31% 100% 2.5 — <4 <4 Sample LOQ Sample LOQ
iron (fe) 13 46% 77% 33100 [ non-parametric 33100 33100 95% UTL with 95% Coverage (KM) 95% UPL
lead 13| 92% 100% | 0.12 — <2 <2 Sample LOQ Sample LOQ
magnesium (mg) 13 0% 0% 12700 normal 14270 11655 95% UTL with 95% Coverage 95% UPL (t)
manganese (mn) 13 0% 0% 1300 normal 1586 1236 95% UTL with 95% Coverage 95% UPL (t)
mercury 13 [ 100% 100% — — <0.05 <0.05 Sample LOD Sample LOD
nickel 13| 15% 85% 6.1 gamma 7.028 5.013 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
potassium (k) 13 0% 0% 3940 normal 4914 4052 95% UTL with 95% Coverage 95% UPL (t)
selenium 13| 100% | 100% — — <0.44 <0.44 Sample LOD Sample LOD
silver 13 [ 100% 100% — — <0.12 <0.12 Sample LOD Sample LOD
sodium (na) 13 0% 0% 298000 lognormal 300488 139568 95% UTL with 95% Coverage 95% UPL (t)
thallium 13| 100% | 100% — — <0.16 <0.16 Sample LOD Sample LOD
vanadium 13| 31% 100% | 0.55 — <1 <1 Sample LOQ Sample LOQ
zinc 13 77% 100% 8 — <30 <30 Sample LOQ Sample LOQ
Without Outlier CH-MWO011 - Total (ug/L)
aluminum 13 31% 77% 1740 gamma 2210 1176 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
antimony 13| 100% | 100% — — <0.48 <0.48 Sample LOD Sample LOD
arsenic 13 77% 100% 1.2 — <4 <4 Sample LOQ Sample LOQ
barium 13 0% 0% 158 normal 146.4 113.4 95% UTL with 95% Coverage 95% UPL (t)
beryllium 13 85% 100% 0.13 — <1 <1 Sample LOQ Sample LOQ
cadmium 13| 100% | 100% — — <0.19 <0.19 Sample LOD Sample LOD
calcium (ca) 13 0% 0% 18900 normal 24833 20195 95% UTL with 95% Coverage 95% UPL (t)
chromium 13| 69% 100% 3.7 — <4 <4 Sample LOQ Sample LOQ
chromium(iii), insoluble salts | 13 77% 100% 3.7 — <4 <4 Sample LOQ Sample LOQ
chromium(vi) 13| 38% 62% | 0.555 gamma 0.791 0.444 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
cobalt 13 0% 38% 6.2 normal 7.679 6.025 95% UTL with 95% Coverage 95% UPL (t)
copper 13| 69% 100% 24 — <4 <4 Sample LOQ Sample LOQ
iron (fe) 13 23% 54% 30000 [ non-parametric 30000 30000 95% UTL with 95% Coverage (KM) 95% UPL
lead 13| 62% 100% 1.5 — <2 <2 Sample LOQ Sample LOQ
magnesium (mg) 13 0% 0% 11600 normal 13458 11012 95% UTL with 95% Coverage 95% UPL (t)
manganese (mn) 13 0% 0% 1380 normal 1571 1222 95% UTL with 95% Coverage 95% UPL (t)
mercury 13 [ 100% 100% — — <0.05 <0.05 Sample LOD Sample LOD
nickel 13| 23% 85% 4.7 normal 5.919 4.826 95% UTL 95% Coverage (KM) 95% KM UPL (t)
potassium (k) 13 0% 0% 4440 normal 4942 4055 95% UTL with 95% Coverage 95% UPL (t)
selenium 13| 100% | 100% — — <0.44 <0.44 Sample LOD Sample LOD
silver 13 [ 100% 100% — — <0.12 <0.12 Sample LOD Sample LOD
sodium (na) 13 0% 0% 297000 lognormal 305812 138941 95% UTL with 95% Coverage 95% UPL (t)
thallium 13| 100% | 100% — — <0.16 <0.16 Sample LOD Sample LOD
vanadium 13 8% 77% 4.5 non-parametric 4.5 4.5 95% UTL with 95% Coverage (KM) 95% UPL
zinc 13| 46% 100% 11.3 — <30 <30 Sample LOQ Sample LOQ
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Table 5
BTV Summary Table for Groundwater (Without Outlier CH-MWO011)
Background Study
Camp Hero, Montauk, New York

Goodness-of- Background Threshold Value (BTV)
Percent Fit Test Results
Total (5% Upper Upper
Percent|Results| Max Significance |Tolerance Limit|Prediction Limit
Analyte n NDs [ <LOQ |Detect Level) (UTL) (UPL) UTL Method UPL Method

Notes

All groundwater analytical results are reported in ug/L.

If duplicates exist: (1) if the duplicate pair was both detects or both non-detects, the average of the duplicate results was used as a single data point; (2) if the duplicate pair contained a detect and a non-detect, the detected value was us

If the dataset contains nondetects, summary statistics and BTVs are estimated by the Kaplan-Meier (KM) or robust regression on order statistics (ROS) method.

BTV calculations are censored at the method detection limit (MDL), as the laboratory had reported detected results (*]”) down to the MDL level. Although there may be uncertainties censoring at MDL, the statistical calculations are benefit
the proper rank-order and using the lowest censoring limit (Helsel 2005).

Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.

The distributional assumption from Goodness-of-Fit Test and the detection rate are used to select the appropriate BTV calculation method.

Acronvms
% = percent
— =no data

BTV = background threshold value

LOD = level of detection

LOQ = level of quantitation

max = maximum

n = sample size

ND = non-detect

No. = number

ug/l = microgram per liter

UPL = upper prediction limit

UTL = upper tolerance limit

References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 6

BTV Summary Table for Groundwater (All Locations)

Background Study

Camp Hero, Montauk, New York

Goodness-of- Background Threshold Value (BTV)
Percent Fit Test Results
Total (5% Upper Upper
Percent|Results| Max Significance [Tolerance Limit|Prediction Limit
Analyte n| NDs | <LOQ |Detect Level) (UTL) (UPL) UTL Method UPL Method
All Locations - Dissolved (ug/L)
aluminum 14| 64% 86% 2020 gamma 1825 804.3 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
antimony 14| 93% 100% 1.9 — <2 <2 Sample LOQ Sample LOQ
arsenic 14 86% 100% 2.7 — <4 <4 Sample LOQ Sample LOQ
barium 14 0% 0% 156 normal 138.1 107.9 95% UTL with 95% Coverage 95% UPL (t)
beryllium 14| 86% 100% 0.26 — <1 <1 Sample LOQ Sample LOQ
cadmium 14| 100% 100% — — <0.19 <0.19 Sample LOD Sample LOD
calcium (ca) 14| 0% 0% 20500 normal 24273 19958 95% UTL with 95% Coverage 95% UPL (t)
chromium 14| 71% 93% 7.8 non-parametric 7.8 7.8 95% UTL with 95% Coverage 95% UPL
chromium(iii), insoluble salts | 14| 93% 93% 7.3 — <4 <4 Sample LOQ Sample LOQ
chromium(vi) 14 50% 50% 0.56 normal 0.644 0.494 95% UTL 95% Coverage (KM) 95% KM UPL (t)
cobalt 14| 0% 29% 11.2 normal 10.76 8.439 95% UTL with 95% Coverage 95% UPL (t)
copper 14 29% 93% 39.2 non-parametric 39.2 39.2 95% UTL with 95% Coverage 95% UPL
iron (fe) 14| 43% 71% | 33100 | non-parametric 33100 33100 95% UTL with 95% Coverage 95% UPL
lead 14| 86% 100% 1.4 — <2 <2 Sample LOQ Sample LOQ
magnesium (mg) 14| 0% 0% 12700 normal 13728 11313 95% UTL with 95% Coverage 95% UPL (t)
manganese (mn) 14 0% 0% 1300 normal 1583 1253 95% UTL with 95% Coverage 95% UPL (t)
mercury 14| 100% 100% — — <0.05 <0.05 Sample LOD Sample LOD
nickel 14| 14% 79% 11.6 lognormal 13.98 7.954 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
potassium (k) 14| 0% 0% 3940 normal 4778 3987 95% UTL with 95% Coverage 95% UPL (t)
selenium 14| 93% 100% 0.68 — <4 <4 Sample LOQ Sample LOQ
silver 14| 100% 100% — — <0.12 <0.12 Sample LOD Sample LOD
sodium (na) 14| 0% 0% | 298000 lognormal 348414 163074 95% UTL with 95% Coverage 95% UPL (t)
thallium 14| 100% 100% — — <0.16 <0.16 Sample LOD Sample LOD
vanadium 14 29% 93% 10.1 non-parametric 10.1 10.1 95% UTL with 95% Coverage 95% UPL
zinc 14| 71% 100% 9.7 — <30 <30 Sample LOQ Sample LOQ
All Locations - Total (ug/L)
aluminum 14 29% 71% | 20500 gamma 12899 6244 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
antimony 14| 93% 100% 1.4 — <2 <2 Sample LOQ Sample LOQ
arsenic 14| 71% 93% 7.8 gamma 6.683 3.178 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
barium 14 0% 0% 158 gamma 238 150.9 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
beryllium 14 79% 93% 1.1 normal 0.848 0.649 95% UTL 95% Coverage (KM) 95% KM UPL (t)
cadmium 14| 100% 100% — — <0.19 <0.19 Sample LOD Sample LOD
calcium (ca) 14| 0% 0% 18900 normal 24037 19793 95% UTL with 95% Coverage 95% UPL (t)
chromium 14| 64% 93% 27.5 gamma 21.86 10.14 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
chromium(iii), insoluble salts | 14| 71% 93% 27 gamma 20.56 9.371 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
chromium(vi) 14 36% 57% | 0.555 normal 0.602 0.463 95% UTL 95% Coverage (KM) 95% KM UPL (t)
cobalt 14| 0% 36% 18.1 gamma 20.95 12.5 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
copper 14| 64% 93% 59.9 non-parametric 59.9 59.9 95% UTL with 95% Coverage 95% UPL
iron (fe) 14 21% 50% | 30000 | non-parametric 30000 30000 95% UTL with 95% Coverage 95% UPL
lead 14| 57% 93% 10.5 gamma 8.561 4.111 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
magnesium (mg) 14 0% 0% 11600 normal 13171 10913 95% UTL with 95% Coverage 95% UPL (t)
manganese (mn) 14| 0% 0% 1380 normal 1661 1310 95% UTL with 95% Coverage 95% UPL (t)
mercury 14| 100% 100% — — <0.05 <0.05 Sample LOD Sample LOD
nickel 14 21% 79% 26.1 lognormal 24.68 12.26 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
potassium (k) 14| 0% 0% 5520 normal 5939 4853 95% UTL with 95% Coverage 95% UPL (t)
selenium 14| 93% 100% 0.89 — <4 <4 Sample LOQ Sample LOQ
silver 14| 100% 100% — — <0.12 <0.12 Sample LOD Sample LOD
sodium (na) 14| 0% 0% |297000 lognormal 368631 167427 95% UTL with 95% Coverage 95% UPL (t)
thallium 14 93% 100% 0.27 — <1 <1 Sample LOQ Sample LOQ
vanadium 14 7% 71% 45.1 non-parametric 45.1 45.1 95% UTL with 95% Coverage 95% UPL
zinc 14| 43% 93% 42.4 gamma 33.09 22 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
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Table 6
BTV Summary Table for Groundwater (All Locations)
Background Study
Camp Hero, Montauk, New York

Goodness-of- Background Threshold Value (BTV)
Percent Fit Test Results
Total (5% Upper Upper
Percent|Results| Max Significance [Tolerance Limit|Prediction Limit
Analyte n| NDs | <LOQ |Detect Level) (UTL) (UPL) UTL Method UPL Method

Notes

All groundwater analytical results are reported in ug/L.

If duplicates exist: (1) if the duplicate pair was both detects or both non-detects, the average of the duplicate results was used as a single data point; (2) if the duplicate pair contained a detect and a non-detect, the detected value was us

If the dataset contains nondetects, summary statistics and BTVs are estimated by the Kaplan-Meier (KM) or robust regression on order statistics (ROS) method.

BTV calculations are censored at the method detection limit (MDL), as the laboratory had reported detected results (*J”) down to the MDL level. Although there may be uncertainties censoring at MDL, the statistical calculations are benefit
the proper rank-order and using the lowest censoring limit (Helsel 2005).

Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.

The distributional assumption from Goodness-of-Fit Test and the detection rate are used to select the appropriate BTV calculation method.

Acronyms
% = percent
— =no data

BTV = background threshold value

LOD = level of detection

LOQ = level of quantitation

max = maximum

n = sample size

ND = non-detect

No. = number

ug/l = microgram per liter

UPL = upper prediction limit

UTL = upper tolerance limit

References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Selected Groundwater BTVs for Metals

Table 7

Background Study

Camp Hero, Montauk, New York

Upper Tolerance Limit (UTL)

Without Outlier CH-MWO011
Analyte Dissolved Total
aluminum 299.4 2210
antimony <0.48 <0.48
arsenic <4 <4
barium 174.6 146.4
beryllium <1 <1
cadmium <0.19 <0.19
calcium (ca) 25218 24833
chromium <4 <4
chromium(iii), insoluble salts <0.59 <4
chromium(vi) 0.581 0.791
cobalt 7.374 7.679
copper <4 <4
iron (fe) 33100 30000
lead <2 <2
magnesium (mg) 14270 13458
manganese (mn) 1586 1571
mercury <0.05 <0.05
nickel 7.028 5.919
potassium (k) 4914 4942
selenium <0.44 <0.44
silver <0.12 <0.12
sodium (na) 300488 305812
thallium <0.16 <0.16
vanadium <1 4.5
zinc <30 <30
Notes

All groundwater analytical results are reported in ug/L.

Acronyms

BTV = background threshold value

ug/l = microgram per liter
UTL = upper tolerance limit
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Table 1
Summary Statistics for Sediment
Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location |Samples| (%0) (%%) Mean | Std Dev Min | Max | Max Location Min | Max
Metals
aluminum all 30 100% 0% 5,886 4,380 1,040 17,300 CH-SWSD009 — —
aluminum not revetted 15 100% 0% 5,611 5,166 1,040 17,300 CH-SWSD009 — —
aluminum revetted 15 100% 0% 6,161 3,591 2,170 13,700 CH-SWSD029 — —
antimony all 30 20% 80% 0.162 0.128 0.0888 0.57 CH-SWSD028 0.156 1.09
antimony not revetted 15 20% 80% 0.193 0.0821 0.179 0.486 CH-SWSD002 0.156 0.351
antimony revetted 15 20% 80% 0.157 0.155 0.0888 0.57 CH-SWSD028 0.226 1.09
arsenic all 30 100% 0% 2.618 3.833 0.387 20.9 CH-SWSD005 — —
arsenic not revetted 15 100% 0% 3.552 5.283 0.387 20.9 CH-SWSD005 — —
arsenic revetted 15 100% 0% 1.684 0.814 0.68 3.1 CH-SWSD028 — —
barium all 30 100% 0% 34.71 25.89 7.53 112 CH-SWSD029 — —
barium not revetted 15 100% 0% 28.47 19.35 7.53 64.05 CH-SWSD010 — —
barium revetted 15 100% 0% 40.96 30.5 11 112 CH-SWSD029 — —
beryllium all 30 97% 3% 0.374 0.287 0.0393 1.2 CH-SWSD029 0.0683 0.0683
beryllium not revetted 15 93% 7% 0.33 0.273 0.0393 0.908 CH-SWSD002 0.0683 0.0683
beryllium revetted 15 100% 0% 0.418 0.304 0.106 1.2 CH-SWSD029 — —
cadmium all 30 70% 30% 0.17 0.209 0.0457 0.983 CH-SWSD029 0.0778 0.545
cadmium not revetted 15 67% 33% 0.116 0.0844 0.0593 0.3125 CH-SWSD010 0.0778 0.137
cadmium revetted 15 73% 27% 0.224 0.273 0.0457 0.983 CH-SWSD029 0.113 0.545
chromium all 30 100% 0% 7.359 4.633 1.4 19.4 CH-SWSD003 — —
chromium not revetted 15 100% 0% 7.343 5.624 1.4 19.4 CH-SWSD003 — —
chromium revetted 15 100% 0% 7.375 3.584 3.06 14.8 CH-SWSD029 — —
chromium(iii), insoluble salts all 30 100% 0% 6.877 4.537 1.1 19.4 CH-SWSD003 — —
chromium(iii), insoluble salts | not revetted 15 100% 0% 7.027 5.786 1.1 19.4 CH-SWSD003 — —
chromium(iii), insoluble salts revetted 15 100% 0% 6.727 3.019 3.1 13.6 CH-SWSD030 — —
chromium(vi) all 30 33% 67% 0.825 0.692 0.82 3.5 CH-SWSD029 0.46 2.5
chromium(vi) not revetted 15 33% 67% 0.639 0.248 0.82 1.1 CH-SWSD002 0.46 0.98
chromium(vi) revetted 15 33% 67% 1.077 0.875 0.86 3.5 CH-SWSD029 0.57 2.5
cobalt all 30 100% 0% 2.03 1.469 0.2 5.86 CH-SWSD005 — —
cobalt not revetted 15 100% 0% 2.22 1.713 0.2 5.86 CH-SWSD005 — —
cobalt revetted 15 100% 0% 1.841 1.208 0.705 4.55 CH-SWSD026 — —
copper all 30 100% 0% 6.493 6.202 0.828 21.1 CH-SWSD029 — —
copper not revetted 15 100% 0% 4.823 4.57 0.828 16.7 CH-SWSD002 — —
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Summary Statistics for Sediment

Table 1

Background Study

Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location |Samples| (%0) (%%) Mean | Std Dev Min Max | Max Location Min Max
Metals Continued
copper revetted 15 100% 0% 8.162 7.267 1.03 21.1 CH-SWSD029 — —
iron (fe) all 30 100% 0% 4,926 5,328 669 27,500 CH-SWSD007 — —
iron (fe) not revetted 15 100% 0% 6,049 6,860 669 27,500 CH-SWSD007 — —
iron (fe) revetted 15 100% 0% 3,803 3,007 1,320 11,100 CH-SWSD024 — —
lead all 30 100% 0% 10.61 13.71 1.1 49.45 CH-SWSD010 — —
lead not revetted 15 100% 0% 8.551 12.8 1.1 49.45 CH-SWSD010 — —
lead revetted 15 100% 0% 12.67 14.7 2.08 44.9 CH-SWSD030 — —
manganese (mn) all 30 100% 0% 54.97 38.45 11.2 147 CH-SWSD025 — —
manganese (mn) not revetted 15 100% 0% 55.23 35.69 11.2 136 CH-SWSD003 — —
manganese (mn) revetted 15 100% 0% 54.71 42.29 17.9 147 CH-SWSD025 — —
mercury all 30 50% 50% 0.0427 | 0.0513 0.0138 0.21 CH-SWSD027 0.0182 0.0428
mercury not revetted 15 40% 60% 0.026 0.0222 0.0138 0.0822 CH-SWSD009 0.0182 0.0428
mercury revetted 15 60% 40% 0.0594 0.0648 0.0148 0.21 CH-SWSD027 0.0203 0.04
nickel all 30 100% 0% 4.671 2.93 0.678 13.4 CH-SWSD029 — —
nickel not revetted 15 100% 0% 4.402 2.825 0.678 9.88 CH-SWSD003 — —
nickel revetted 15 100% 0% 4.94 3.107 1.75 13.4 CH-SWSD029 — —
selenium all 30 93% 7% 0.6 0.57 0.109 1.77 CH-SWSD002 0.232 0.273
selenium not revetted 15 87% 13% 0.537 0.525 0.109 1.77 CH-SWSD002 0.232 0.273
selenium revetted 15 100% 0% 0.663 0.627 0.112 1.68 CH-SWSD029 — —
silver all 30 33% 67% 0.0497 | 0.0359 0.0274 0.171 CH-SWSD028 0.0389 0.272
silver not revetted 15 33% 67% 0.0413 0.0166 | 0.0296 | 0.0942 CH-SWSD002 0.0389 0.0877
silver revetted 15 33% 67% 0.0572 0.0484 0.0274 0.171 CH-SWSD028 0.0566 0.272
thallium all 30 67% 33% 0.105 0.105 0.0321 0.571 CH-SWSD005 0.0566 0.281
thallium not revetted 15 80% 20% 0.129 0.14 0.0321 0.571 CH-SWSD005 0.0683 0.113
thallium revetted 15 53% 47% 0.0817 | 0.0318 | 0.0661 0.156 CH-SWSD030 0.0566 0.281
vanadium all 30 100% 0% 12.62 9.457 2.04 34.9 CH-SWSD029 — —
vanadium not revetted 15 100% 0% 11.34 9.642 2.04 34 CH-SWSD009 — —
vanadium revetted 15 100% 0% 13.9 9.421 3.65 34.9 CH-SWSD029 — —
zinc all 30 100% 0% 28.78 37.57 5.56 181.5 CH-SWSD030 — —
zinc not revetted 15 100% 0% 17.57 12.89 5.56 46.85 CH-SWSD010 — —
zinc revetted 15 100% 0% 39.98 49.89 8.4 181.5 CH-SWSD030 — —
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Summary Statistics for Sediment

Camp Hero, Montauk, New York

Table 1

Background Study

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location |Samples| (%0) (%%) Mean | Std Dev Min Max | Max Location Min Max
Essential Nutrients
calcium (ca) revetted 30 100% 0% 978.2 908.1 280 4,525 CH-SWSD030 — —
calcium (ca) not revetted 15 100% 0% 705.4 363.2 285 1,520 CH-SWSD015 — —
calcium (ca) revetted 15 100% 0% 1,251 1,190 280 4,525 CH-SWSD030 — —
magnesium (mg) revetted 30 100% 0% 906 632.4 193 3,160 CH-SWSD003 — —
magnesium (mg) not revetted 15 100% 0% 900.7 819.2 193 3,160 CH-SWSDO003 — —
magnesium (mg) revetted 15 100% 0% 911.3 396.4 397 1,965 CH-SWSD030 — —
potassium (k) revetted 30 100% 0% 568.1 385.1 223 2,190 CH-SWSD003 — —
potassium (k) not revetted 15 100% 0% 562.4 501.5 227 2,190 CH-SWSD003 — —
potassium (k) revetted 15 100% 0% 573.8 235.9 223 1,020 CH-SWSD029 — —
sodium (na) revetted 30 100% 0% 190.7 163.2 40.5 718 CH-SWSD023 — —
sodium (na) not revetted 15 100% 0% 124.4 53.63 40.5 202 CH-SWSD002 — —
sodium (na) revetted 15 100% 0% 256.9 207.2 65.3 718 CH-SWSD023 — —
PAHs
1-methylnaphthalene all 30 67% 33% 0.156 0.333 0.00088 1.5 CH-SWSD017 0.0015 0.0032
1-methylnaphthalene not revetted 15 33% 67% 0.0084 | 0.0176 | 0.00088 | 0.068 CH-SWSD015 0.0015 0.0032
1-methylnaphthalene revetted 15 100% 0% 0.303 0.437 0.0017 1.5 CH-SWSD017 — —
2-methylnaphthalene all 30 80% 20% 0.208 0.448 [ 0.00092 2 CH-SWSD017 0.0016 | 0.0032
2-methylnaphthalene not revetted 15 60% 40% 0.0115 | 0.0296 | 0.00092 0.12 CH-SWSD015 0.0016 | 0.0032
2-methylnaphthalene revetted 15 100% 0% 0.405 0.588 0.0023 2 CH-SWSD017 — —
acenaphthene all 30 63% 37% 0.302 0.572 0.0027 2.3 CH-SWSD016 0.0015 | 0.0036
acenaphthene not revetted 15 27% 73% 0.0199 0.0548 0.0027 0.22 CH-SWSD014 0.0015 0.0036
acenaphthene revetted 15 100% 0% 0.583 0.726 0.004 2.3 CH-SWSD016 — —
acenaphthylene all 30 70% 30% 0.197 0.31 0.00051 1.35 CH-SWSD030 0.0015 | 0.0027
acenaphthylene not revetted 15 40% 60% 0.00475 | 0.00778 | 0.00051 0.023 CH-SWSD015 0.0015 0.0027
acenaphthylene revetted 15 100% 0% 0.389 0.356 0.02 1.35 CH-SWSD030 — —
anthracene all 30 80% 20% 0.296 0.371 0.00052 1.35 CH-SWSD030 0.0015 | 0.0025
anthracene not revetted 15 60% 40% 0.0518 0.153 0.00052 0.61 CH-SWSD014 0.0015 0.0025
anthracene revetted 15 100% 0% 0.541 0.376 0.033 1.35 CH-SWSD030 — —
bap_teq all 30 100% 0% 0.685 0.73 0.000377| 2.46635 | CH-SWSD126 — —
bap_teq not revetted 15 100% 0% 0.169 0.434 [0.000377| 1.4505 CH-SWSD126 — —
bap_teq revetted 15 100% 0% 1.2 0.588 0.0999 | 2.46635 | CH-SWSD126 — —
benzo(a)anthracene all 30 90% 10% 0.57 0.61 0.00092 2.1 CH-SWSD030 0.0016 | 0.0025
benzo(a)anthracene not revetted 15 80% 20% 0.115 0.297 0.00092 1.1 CH-SWSD014 0.0016 0.0025
benzo(a)anthracene revetted 15 100% 0% 1.025 0.508 0.088 2.1 CH-SWSD030 — —
benzo(a)pyrene all 30 90% 10% 0.42 0.435 0.001 1.45 CH-SWSD030 0.0016 | 0.0025
benzo(a)pyrene not revetted 15 80% 20% 0.114 0.283 0.001 0.98 CH-SWSD014 0.0016 | 0.0025
benzo(a)pyrene revetted 15 100% 0% 0.725 0.347 0.059 1.45 CH-SWSD030 — —
benzo(b)fluoranthene all 30 97% 3% 0.958 1.069 0.0012 3.9 CH-SWSD030 0.0016 | 0.0016
benzo(b)fluoranthene not revetted 15 93% 7% 0.158 0.381 0.0012 1.3 CH-SWSD014 0.0016 0.0016
benzo(b)fluoranthene revetted 15 100% 0% 1.759 0.96 0.2 3.9 CH-SWSD030 — —
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Summary Statistics for Sediment

Camp Hero, Montauk, New York

Table 1

Background Study

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location |Samples| (%0) (%%) Mean | Std Dev Min Max | Max Location Min Max
PAHs Continued
benzo(g,h,i)perylene all 30 77% 23% 0.248 0.265 0.00082 0.89 CH-SWSD030 0.0015 | 0.0025
benzo(g,h,i)perylene not revetted 15 53% 47% 0.0639 0.159 0.00082 0.52 CH-SWSD014 0.0015 0.0025
benzo(g,h,i)perylene revetted 15 100% 0% 0.431 0.226 0.021 0.89 CH-SWSD030 — —
benzo(k)fluoranthene all 30 97% 3% 0.455 0.522 0.0012 2.05 CH-SWSD030 0.0016 | 0.0016
benzo(k)fluoranthene not revetted 15 93% 7% 0.0738 0.158 0.0012 0.54 CH-SWSD014 0.0016 0.0016
benzo(k)fluoranthene revetted 15 100% 0% 0.835 0.495 0.099 2.05 CH-SWSD030 — —
chrysene all 30 100% 0% 0.922 1.116 [ 0.00042 3.9 CH-SWSD028 — —
chrysene not revetted 15 100% 0% 0.126 0.32 0.00042 1.1 CH-SWSD014 — —
chrysene revetted 15 100% 0% 1.719 1.058 0.12 3.9 CH-SWSD028 — —
dibenz(a,h)anthracene all 30 67% 33% 0.0807 | 0.0853 | 0.0021 0.295 CH-SWSD030 0.0015 | 0.0027
dibenz(a,h)anthracene not revetted 15 33% 67% 0.0211 0.0501 0.0021 0.17 CH-SWSD014 0.0015 0.0027
dibenz(a,h)anthracene revetted 15 100% 0% 0.14 0.0729 0.0084 0.295 CH-SWSD030 — —
fluoranthene all 30 97% 3% 1.912 2.399 | 0.00083 9.5 CH-SWSD018 0.0025 | 0.0025
fluoranthene not revetted 15 93% 7% 0.288 0.742 0.00083 2.8 CH-SWSD014 0.0025 | 0.0025
fluoranthene revetted 15 100% 0% 3.535 2.468 0.33 9.5 CH-SWSD018 — —
fluorene all 30 100% 0% 0.269 0.481 0.00094 2 CH-SWSD016 — —
fluorene not revetted 15 100% 0% 0.0314 | 0.0814 | 0.00094 0.32 CH-SWSD014 — —
fluorene revetted 15 100% 0% 0.507 0.593 0.0055 2 CH-SWSD016 — —
hpah all 30 100% 0% 5.457 6.074 0.0054 21.655 CH-SWSD126 — —
hpah not revetted 15 100% 0% 0.976 2.466 0.0054 8.45 CH-SWSD126 — —
hpah revetted 15 100% 0% 9.939 5.226 0.931 21.655 CH-SWSD126 — —
indeno(1,2,3-cd)pyrene all 30 80% 20% 0.263 0.283 0.00091 0.97 CH-SWSD030 0.0015 | 0.0025
indeno(1,2,3-cd)pyrene not revetted 15 60% 40% 0.0659 0.163 0.00091 0.54 CH-SWSD014 0.0015 | 0.0025
indeno(1,2,3-cd)pyrene revetted 15 100% 0% 0.46 0.245 0.026 0.97 CH-SWSD030 — —
Ipah all 30 100% 0% 4.555 5.785 0.00954 21.71 CH-SWSD126 — —
Ipah not revetted 15 100% 0% 0.679 1.795 0.00954 | 6.817 CH-SWSD126 — —
Ipah revetted 15 100% 0% 8.431 5.824 0.521 21.71 CH-SWSD126 — —
naphthalene all 30 83% 17% 0.312 0.801 0.0019 4.1 CH-SWSD017 0.0015 | 0.0027
naphthalene not revetted 15 67% 33% 0.0245 | 0.0739 | 0.0019 0.3 CH-SWSD015 0.0015 | 0.0027
naphthalene revetted 15 100% 0% 0.599 1.092 0.0042 4.1 CH-SWSD017 — —
phenanthrene all 30 90% 10% 0.904 1.448 0.0012 7.3 CH-SWSD018 0.0016 | 0.0025
phenanthrene not revetted 15 80% 20% 0.238 0.702 0.0012 2.8 CH-SWSD014 0.0016 | 0.0025
phenanthrene revetted 15 100% 0% 1.569 1.737 0.12 7.3 CH-SWSD018 — —
pyrene all 30 100% 0% 1.541 1.776 [ 0.00078 6.15 CH-SWSD030 — —
pyrene not revetted 15 100% 0% 0.238 0.612 0.00078 2.2 CH-SWSD014 — —
pyrene revetted 15 100% 0% 2.844 1.588 0.31 6.15 CH-SWSD030 — —
total_pah all 30 100% 0% 10.01 11.23 0.0156 36.64 CH-SWSD126 — —
total_pah not revetted 15 100% 0% 1.654 4.223 0.0156 15.267 CH-SWSD126 — —
total_pah revetted 15 100% 0% 18.37 9.684 1.452 36.64 CH-SWSD126 — —
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Table 1
Summary Statistics for Sediment
Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs
Analyte Location |Samples| (%0) (%%) Mean | Std Dev Min | Max | Max Location Min | Max

Notes

All sediment analytical results are reported in mg/kg.

If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the duplicate results; (2) if one was
detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the LOD.
If the dataset contains nondetects, summary statistics are estimated by the Kaplan-Meier (KM) method.
Summary statistics calculations are censored at the limit of detection (LOD).

% = percent

— =no data

LOD = limit of detection

max = maximum

mg/kg = milligrams per kilogram dry weight

min = minimum

ND = Non-Detect

PAH = polycyclic aromatic hydrocarbon

Std Dev = standard deviation

References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 2

Limit of Quantitation (LOQ) Screen Results

Background Study

Camp Hero, Montauk, New York

Revetted Not Revetted
Counts of Counts of
Percent Percent Results Percent Percent Percent Results Percent
Detects NDs Below Results < | Detects NDs Below Results <
Analyte (%) (%) LOQ LOQ (%) (%) LOQ LOQ
Metals
aluminum 100% 0% 0 0% 100% 0% 0 0%
antimony 20% 80% 15 100% 20% 80% 15 100%
arsenic 100% 0% 10 67% 100% 0% 4 27%
barium 100% 0% 0 0% 100% 0% 0 0%
beryllium 100% 0% 9 60% 93% 7% 8 53%
cadmium 73% 27% 14 93% 67% 33% 14 93%
chromium 100% 0% 0 0% 100% 0% 0 0%
chromium(iii), insoluble salts 100% 0% 0 0% 100% 0% 0 0%
chromium(vi) 33% 67% 10 67% 33% 67% 11 73%
cobalt 100% 0% 1 7% 100% 0% 1 7%
copper 100% 0% 0 0% 100% 0% 1 7%
iron (fe) 100% 0% 0 0% 100% 0% 0 0%
lead 100% 0% 0 0% 100% 0% 0 0%
manganese (mn) 100% 0% 0 0% 100% 0% 0 0%
mercury 60% 40% 15 100% 40% 60% 15 100%
nickel 100% 0% 1 7% 100% 0% 2 13%
selenium 100% 0% 15 100% 87% 13% 12 80%
silver 33% 67% 15 100% 33% 67% 15 100%
thallium 53% 47% 15 100% 80% 20% 12 80%
vanadium 100% 0% 0 0% 100% 0% 0 0%
zinc 100% 0% 1 7% 100% 0% 4 27%
Essential Nutrients
calcium (ca) 100% 0% 0 0% 100% 0% 0 0%
magnesium (mg) 100% 0% 0 0% 100% 0% 0 0%
potassium (k) 100% 0% 0 0% 100% 0% 0 0%
sodium (na) 100% 0% 4 27% 100% 0% 3 20%
PAHs
1-methylnaphthalene 100% 0% 5 33% 33% 67% 14 93%
2-methylnaphthalene 100% 0% 3 20% 60% 40% 14 93%
acenaphthene 100% 0% 1 7% 27% 73% 12 80%
acenaphthylene 100% 0% 0 0% 40% 60% 14 93%
anthracene 100% 0% 0 0% 60% 40% 11 73%
bap_teq 100% 0% 0 0% 100% 0% 0 0%
benzo(a)anthracene 100% 0% 0 0% 80% 20% 8 53%
benzo(a)pyrene 100% 0% 0 0% 80% 20% 8 53%
benzo(b)fluoranthene 100% 0% 0 0% 93% 7% 5 33%
benzo(g,h,i)perylene 100% 0% 0 0% 53% 47% 10 67%
benzo(k)fluoranthene 100% 0% 0 0% 93% 7% 3 20%
chrysene 100% 0% 0 0% 100% 0% 7 47%
dibenz(a,h)anthracene 100% 0% 1 7% 33% 67% 13 87%
fluoranthene 100% 0% 0 0% 93% 7% 3 20%
fluorene 100% 0% 1 7% 100% 0% 4 27%
hpah 100% 0% 0 0% 100% 0% 0 0%
indeno(1,2,3-cd)pyrene 100% 0% 0 0% 60% 40% 10 67%
Ipah 100% 0% 0 0% 100% 0% 0 0%
naphthalene 100% 0% 3 20% 67% 33% 10 67%
phenanthrene 100% 0% 0 0% 80% 20% 8 53%
pyrene 100% 0% 0 0% 100% 0% 3 20%
total_pah 100% 0% 0 0% 100% 0% 0 0%
Notes

If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the
duplicate results; (2) if one was detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the

LOD.

% = percent

LOQ = level of quantitation
ND = non-detect

PAH = polycyclic aromatic hydrocarbon
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Statistical Comparison for Dataset Merging — Sediment

Table 3

Background Study
Camp Hero, Montauk, New York

Data Censoring for Hypothesis Testing 1 t-Test Permutation Test
Are the Means of
Ho = The two Ho = The two Revetted and Not
Percent Percent samples are taken | samples are taken | Revetted Sediment
Detects NDs Goodness-of-Fit from populations | from populations Concentrations
(%0) (%) (Data Distribution) with equal means | with equal means Equal?
Analyte Revetted | Not Revetted Revetted | Not Revetted Revetted Not Revetted p p (Monte Carlo)2 p > 0.05 accepts Hy
Metals
aluminum 100% 100% 0% 0% normal — — 0.740 Yes
antimony 0% 7% 100% 93% — — — — —
arsenic 87% 93% 13% 7% normal — — 0.216 Yes
barium 100% 100% 0% 0% — normal — 0.186 Yes
beryllium 93% 87% 7% 13% normal normal 0.387 0.394 Yes
cadmium 27% 20% 73% 80% — — — 0.033 No
chromium 100% 100% 0% 0% normal — — 0.985 Yes
chromium(iii), insoluble salts 100% 100% 0% 0% normal — — 0.873 Yes
chromium(vi) 33% 27% 67% 73% — — — 0.008 No
cobalt 100% 100% 0% 0% normal normal 0.489 0.488 Yes
copper 100% 100% 0% 0% — — — 0.144 Yes
iron (fe) 100% 100% 0% 0% — — — 0.287 Yes
lead 100% 100% 0% 0% — — — 0.421 Yes
manganese (mn) 100% 100% 0% 0% — normal — 0.972 Yes
mercury 27% 13% 73% 87% — — — 0.055 Yes
nickel 100% 100% 0% 0% normal normal 0.623 0.625 Yes
selenium 47% 53% 53% 47% — — — 0.539 Yes
silver 0% 0% 100% 100% — — — — —
thallium 33% 47% 67% 53% — — — 0.850 Yes
vanadium 100% 100% 0% 0% normal — — 0.472 Yes
zinc 100% 100% 0% 0% — normal — 0.099 Yes
Essential Nutrients
calcium (ca) 100% 100% 0% 0% — normal — 0.094 Yes
magnesium (mg) 100% 100% 0% 0% normal — — 0.967 Yes
potassium (k) 100% 100% 0% 0% normal — — 0.955 Yes
sodium (na) 100% 100% 0% 0% — normal — 0.018 No
PAHs
1-methylnaphthalene 87% 20% 13% 80% — — — 0.0001 No
2-methylnaphthalene 93% 27% 7% 73% — — — 0.0001 No
acenaphthene 100% 20% 0% 80% normal — — 0.0001 No
acenaphthylene 100% 20% 0% 80% — — — 0.0001 No
anthracene 100% 27% 0% 73% normal — — 0.0001 No
bap_teq 100% 100% 0% 0% normal — — 0.0002 No
benzo(a)anthracene 100% 53% 0% 47% normal — — 0.0001 No
benzo(a)pyrene 100% 60% 0% 40% normal — — 0.0002 No
benzo(b)fluoranthene 100% 73% 0% 27% normal — — 0.0001 No
benzo(g,h,i)perylene 100% 33% 0% 67% normal — — 0.0002 No
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Table 3
Statistical Comparison for Dataset Merging — Sediment
Background Study

Camp Hero, Montauk, New York

Data Censoring for Hypothesis Testing 1 t-Test Permutation Test
Are the Means of
Ho = The two Ho = The two Revetted and Not
Percent Percent samples are taken | samples are taken | Revetted Sediment
Detects NDs Goodness-of-Fit from populations | from populations Concentrations
(%0) (%) (Data Distribution) with equal means | with equal means Equal?
Analyte Revetted Not Revetted Revetted Not Revetted Revetted Not Revetted p p (Monte Carlo)2 p > 0.05 accepts Hy
benzo(k)fluoranthene 100% 80% 0% 20% normal — — 0.0001 No
PAHs Continued
chrysene 100% 60% 0% 40% normal — — 0.0001 No
dibenz(a,h)anthracene 100% 20% 0% 80% normal — — 0.0002 No
fluoranthene 100% 80% 0% 20% — — — 0.0002 No
fluorene 100% 73% 0% 27% normal — — 0.0002 No
hpah 100% 100% 0% 0% normal — — 0.0001 No
indeno(1,2,3-cd)pyrene 100% 33% 0% 67% normal — — 0.0001 No
Ipah 100% 100% 0% 0% normal — — 0.0001 No
naphthalene 93% 47% 7% 53% — — — 0.0003 No
phenanthrene 100% 67% 0% 33% — — — 0.0011 No
pyrene 100% 87% 0% 13% normal — — 0.0001 No
total_pah 100% 100% 0% 0% normal — — 0.0001 No
Notes:

All sediment analytical results are reported in mg/kg.
Data distribution was calculated by ProUCL software. Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.
P values used in hypothesis testing were calculated using PAST software.

— = Test not applicable
Ho = null hypothesis

mg/kg = milligram per kilogram dry weight

ND = non-detect

PAH = polycyclic aromatic hydrocarbon

1 If a detected value was less than the limit of detection (i.e., between the method detection limit and the limit of detection), the detected value was re-censored (i.e. re-set) to a
non-detect at the limit of detection.

2 The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations

References

PAST. 2017. PAST Version 3.16 (Software). Retrieved from https://folk.uio.no/ohammer/past/. July.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 4

BTV Summary Table for Sediment

Background

Study

Camp Hero, Montauk, New York

Goodness-of- Background Threshold Value (BTV)
Fit Test Results
Percent | Percent | Percent (5% Upper
Detects NDs Results Max Significance |Upper Tolerance|Prediction Limit uTL UPL
Analyte Location n (%) (%) < LOQ | Detect Level) Limit (UTL) (UPL) Method Method
Metals
aluminum all 30 100% 0% 0% 17,300 gamma 18,860 14,687 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
antimony all 30 20% 80% 100% 0.57 normal <0.294 - <2.24 | <0.294 - <2.24 Sample LOQ Sample LOQ
arsenic all 30 100% 0% 47% 20.9 lognormal 10.13 6.833 95% UTL with 95% Coverage 95% UPL (t)
barium all 30 100% 0% 0% 112 gamma 107.8 84.51 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
beryllium all 30 97% 3% 57% 1.2 gamma 1.303 0.996 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
cadmium not revetted 15 67% 33% 93% 0.3125 | non-parametric 0.313 0.313 95% UTL with 95% Coverage 95% UPL
cadmium revetted 15 73% 27% 93% 0.983 gamma 1.115 0.707 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
chromium all 30 100% 0% 0% 19.4 gamma 20.09 16.2 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
chromium(iii), insoluble salts all 30 100% 0% 0% 19.4 gamma 19.23 15.42 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
chromium(vi) not revetted 15 33% 67% 73% 1.1 normal 1.277 1.091 95% UTL 95% Coverage (KM) 95% KM UPL (t)
chromium(vi) revetted 15 33% 67% 67% 3.5 normal 3.322 2.669 95% UTL 95% Coverage (KM) 95% KM UPL (t)
cobalt all 30 100% 0% 7% 5.86 normal 5.292 4.568 95% UTL with 95% Coverage 95% UPL (t)
copper all 30 100% 0% 3% 21.1 lognormal 33.48 21.25 95% UTL with 95% Coverage 95% UPL (t)
iron (fe) all 30 100% 0% 0% 27,500 gamma 18,145 13,651 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
lead all 30 100% 0% 0% 49.45 lognormal 62.78 36.83 95% UTL with 95% Coverage 95% UPL (t)
manganese (mn) all 30 100% 0% 0% 147 lognormal 192.3 138.8 95% UTL with 95% Coverage 95% UPL (t)
mercury all 30 50% 50% 100% 0.21 lognormal <0.109 - <0.579 | <0.109 - <0.579 Sample LOQ Sample LOQ
nickel all 30 100% 0% 10% 13.4 gamma 13.66 10.86 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
selenium all 30 93% 7% 90% 1.77 lognormal 3.195 1.988 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
silver all 30 33% 67% 100% 0.171 normal <0.147 - <1.12 | <0.147 - <1.12 Sample LOQ Sample LOQ
thallium all 30 67% 33% 90% 0.571 lognormal 0.338 0.245 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
vanadium all 30 100% 0% 0% 34.9 gamma 40.6 31.58 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
zinc all 30 100% 0% 17% 181.5 lognormal 122.3 80.52 95% UTL with 95% Coverage 95% UPL (t)
Essential Nutrients
calcium (ca) all 30 100% 0% 0% 4,525 lognormal 3,514 2,490 95% UTL with 95% Coverage 95% UPL (t)
magnesium (mg) all 30 100% 0% 0% 3,160 gamma 2,621 2,087 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
potassium (k) all 30 100% 0% 0% 2,190 gamma 1,453 1,187 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
sodium (na) not revetted 15 100% 0% 20% 202 normal 262 222 95% UTL with 95% Coverage 95% UPL (t)
sodium (na) revetted 15 100% 0% 27% 718 gamma 1,033 705.1 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
PAHs
1-methylnaphthalene not revetted 15 33% 67% 93% 0.068 normal 0.0536 0.0404 95% UTL 95% Coverage (KM) 95% KM UPL (t)
1-methylnaphthalene revetted 15 100% 0% 33% 1.5 gamma 2.113 1.22 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
2-methylnaphthalene not revetted 15 60% 40% 93% 0.12 lognormal 0.0911 0.0317 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
2-methylnaphthalene revetted 15 100% 0% 20% 2 gamma 2.873 1.65 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
acenaphthene not revetted 15 27% 73% 80% 0.22 normal 0.16 0.12 95% UTL 95% Coverage (KM) 95% KM UPL (t)
acenaphthene revetted 15 100% 0% 7% 2.3 normal 2.447 1.905 95% UTL with 95% Coverage 95% UPL (t)
acenaphthylene not revetted 15 40% 60% 93% 0.023 normal 0.0247 0.0189 95% UTL 95% Coverage (KM) 95% KM UPL (t)
acenaphthylene revetted 15 100% 0% 0% 1.35 gamma 1.761 1.163 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
anthracene not revetted 15 60% 40% 73% 0.61 gamma 0.375 0.182 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
anthracene revetted 15 100% 0% 0% 1.35 normal 1.507 1.226 95% UTL with 95% Coverage 95% UPL (t)
BAP_TEQ not revetted 15 100% 0% 0% 1.4505 | non-parametric 1.451 1.451 95% UTL with 95% Coverage 95% UPL
BAP_TEQ revetted 15 100% 0% 0% 2.46635 normal 2.71 2.27 95% UTL with 95% Coverage 95% UPL (t)
benzo(a)anthracene not revetted 15 80% 20% 53% 1.1 lognormal 1.614 0.312 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
benzo(a)anthracene revetted 15 100% 0% 0% 2.1 normal 2.329 1.95 95% UTL with 95% Coverage 95% UPL (t)
benzo(a)pyrene not revetted 15 80% 20% 53% 0.98 lognormal 1.592 0.319 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
benzo(a)pyrene revetted 15 100% 0% 0% 1.45 normal 1.617 1.357 95% UTL with 95% Coverage 95% UPL (t)
benzo(b)fluoranthene not revetted 15 93% 7% 33% 1.3 lognormal 2.766 0.536 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
benzo(b)fluoranthene revetted 15 100% 0% 0% 3.9 normal 4.222 3.505 95% UTL with 95% Coverage 95% UPL (t)
benzo(g,h,i)perylene not revetted 15 53% 47% 67% 0.52 non-parametric 0.52 0.52 95% UTL with 95% Coverage 95% UPL
benzo(g,h,i)perylene revetted 15 100% 0% 0% 0.89 normal 1.01 0.842 95% UTL with 95% Coverage 95% UPL (t)
benzo(k)fluoranthene not revetted 15 93% 7% 20% 0.54 lognormal 1.283 0.322 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
benzo(k)fluoranthene revetted 15 100% 0% 0% 2.05 normal 2.106 1.736 95% UTL with 95% Coverage 95% UPL (t)
chrysene not revetted 15 100% 0% 47% 1.1 lognormal 2.7&]hga 1 0.493 95% UTL with 95% Coverage 95% UPL (t)




Table 4
BTV Summary Table for Sediment
Background Study

Camp Hero, Montauk, New York

Goodness-of- Background Threshold Value (BTV)
Fit Test Results
Percent | Percent | Percent (5% Upper
Detects NDs Results Max Significance |Upper Tolerance|Prediction Limit uTL UPL
Analyte Location n (%) (%) < LOQ | Detect Level) Limit (UTL) (UPL) Method Method
PAHSs Continued
chrysene revetted 15 100% 0% 0% 3.9 normal 4.432 3.643 95% UTL with 95% Coverage 95% UPL (t)
dibenz(a,h)anthracene not revetted 15 33% 67% 87% 0.17 lognormal 1.998 0.121 95% UTL 95% Coverage (ROS) 95% UPL (t) (ROS)
dibenz(a,h)anthracene revetted 15 100% 0% 7% 0.295 normal 0.327 0.273 95% UTL with 95% Coverage 95% UPL (t)
fluoranthene not revetted 15 93% 7% 20% 2.8 lognormal 5.916 0.997 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
fluoranthene revetted 15 100% 0% 0% 9.5 gamma 12.87 9.038 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
fluorene not revetted 15 100% 0% 27% 0.32 non-parametric 0.32 0.32 95% UTL with 95% Coverage 95% UPL
fluorene revetted 15 100% 0% 7% 2 normal 2.028 1.585 95% UTL with 95% Coverage 95% UPL (t)
HPAH not revetted 15 100% 0% 0% 8.45 non-parametric 8.45 8.45 95% UTL with 95% Coverage 95% UPL
HPAH revetted 15 100% 0% 0% 21.655 normal 23.35 19.45 95% UTL with 95% Coverage 95% UPL (t)
indeno(1,2,3-cd)pyrene not revetted 15 60% 40% 67% 0.54 non-parametric 0.54 0.54 95% UTL with 95% Coverage 95% UPL
indeno(1,2,3-cd)pyrene revetted 15 100% 0% 0% 0.97 normal 1.09 0.907 95% UTL with 95% Coverage 95% UPL (t)
LPAH not revetted 15 100% 0% 0% 6.817 non-parametric 6.817 6.817 95% UTL with 95% Coverage 95% UPL
LPAH revetted 15 100% 0% 0% 21.71 normal 23.38 19.03 95% UTL with 95% Coverage 95% UPL (t)
naphthalene not revetted 15 67% 33% 67% 0.3 lognormal 0.146 0.0519 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
naphthalene revetted 15 100% 0% 20% 4.1 gamma 4.537 2.509 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
phenanthrene not revetted 15 80% 20% 53% 2.8 lognormal 3.505 0.604 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
phenanthrene revetted 15 100% 0% 0% 7.3 gamma 7.086 4.67 95% WH Approx. Gamma UTL with 95% Coverage 95% Wilson Hilferty (WH) Approx. Gamma UPL
pyrene not revetted 15 100% 0% 20% 2.2 lognormal 6.605 1.074 95% UTL with 95% Coverage 95% UPL (t)
pyrene revetted 15 100% 0% 0% 6.15 normal 6.918 5.732 95% UTL with 95% Coverage 95% UPL (t)
TOTAL_PAH not revetted 15 100% 0% 0% 15.267 | non-parametric 15.27 15.27 95% UTL with 95% Coverage 95% UPL
TOTAL_PAH revetted 15 100% 0% 0% 36.64 normal 43.22 35.99 95% UTL with 95% Coverage 95% UPL (t)
Notes

All sediment analytical results are reported in mg/kg.

If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the duplicate results; (2) if one was detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the LOD.

If the dataset contains nondetects, summary statistics and BTVs are estimated by the Kaplan-Meier (KM) or robust regression on order statistics (ROS) method.
BTV calculations are censored at the limit of detection (LOD).

Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.

The distributional assumption from the Goodness-of-Fit Test and the detection rate are used to select the appropriate BTV calculation method.
% = percent

— = no data

BTV = background threshold value

LOD = limit of detection

LOQ = level of quantitation

max = maximum

mg/kg = milligram per kilogram dry weight

n = sample size

ND = non-detect

No. = number

PAH = polycyclic aromatic hydrocarbon

UPL = upper prediction limit

UTL = upper tolerance limit

References
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Table 5
Selected Sediment BTVs
Background Study
Camp Hero, Montauk, New York

Upper Tolerance Limit (UTL)
Analyte Revetted | Not Revetted
Metals
aluminum 18,860
antimony <0.294 - <2.24
arsenic 10.13
barium 107.8
beryllium 1.303
cadmium 1.115 | 0.313
chromium 20.09
chromium(iii), insoluble salts 19.23
chromium(vi) 3.322 | 1.277
cobalt 5.292
copper 33.48
iron (fe) 18,145
lead 62.78
manganese (mn) 192.3
mercury <0.109 - <0.579
nickel 13.66
selenium 3.195
silver <0.147 - <1.12
thallium 0.338
vanadium 40.6
zinc 122.3
Essential Nutrients
calcium (ca) 3,514
magnesium (mg) 2,621
potassium (k) 1,453
sodium (na) 1,033 | 262
PAHs
1-methylnaphthalene 2.113 0.0536
2-methylnaphthalene 2.873 0.0911
acenaphthene 2.447 0.16
acenaphthylene 1.761 0.0247
anthracene 1.507 0.375
bap_teq 2.71 1.451
benzo(a)anthracene 2.329 1.614
benzo(a)pyrene 1.617 1.592
benzo(b)fluoranthene 4,222 2.766
benzo(g,h,i)perylene 1.01 0.52
benzo(k)fluoranthene 2.106 1.283
chrysene 4.432 2.781
dibenz(a,h)anthracene 0.327 1.998
fluoranthene 12.87 5.916
fluorene 2.028 0.32
hpah 23.35 8.45
indeno(1,2,3-cd)pyrene 1.09 0.54
Ipah 23.38 6.817
naphthalene 4.537 0.146
phenanthrene 7.086 3.505
pyrene 6.918 6.605
total_pah 43.22 15.27
Notes

All sediment analytical results are reported in mg/kg.
BTV = background threshold value

mg/kg = milligram per kilogram dry weight

PAH = polycyclic aromatic hydrocarbon

UTL = upper tolerance limit
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Summary Statistics for Surface Water

Table 1

Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs
Analyte Location | Samples (%) (%) Mean | Std Dev Min Max | Max Location Min Max
Metals
Aluminum All 30 100% 0% 478 252 37.4 837 CH-SWSD028 — —
Aluminum Not Revetted 15 100% 0% 345 268 37.4 780 CH-SWSD011 — —
Aluminum Revetted 15 100% 0% 612 146 436 837 CH-SWSD028 — —
Antimony All 30 0% 100% — — — — — 1 1
Antimony Not Revetted 15 0% 100% — — — — — 1 1
Antimony Revetted 15 0% 100% — — — — — 1 1
Arsenic All 30 23% 77% 1.05 0.20 0.86 1.5 CH-SWSD030 2 2
Arsenic Not Revetted 15 20% 80% 0.907 0.033 0.86 0.93 CH-SWSDO011, 2 2
CH-SWSD012
Arsenic Revetted 15 27% 73% 1.15 0.22 0.91 1.5 CH-SWSD030 2 2
Barium All 30 100% 0% 22.0 8.1 8.6 43.2 CH-SWSD026 — —
Barium Not Revetted 15 100% 0% 18.5 6.5 8.6 28.9 CH-SWSD014 — —
Barium Revetted 15 100% 0% 25.6 8.1 14.6 43.2 CH-SWSD026 — —
Beryllium All 30 43% 57% 0.152 0.027 0.11 0.21 CH-SWSD020 0.25 0.25
Beryllium Not Revetted 15 20% 80% 0.153 0.009 0.14 0.16 CH-SWSD002, 0.25 0.25
CH-SWSD003
Beryllium Revetted 15 67% 33% 0.151 0.031 0.11 0.21 CH-SWSD020 0.25 0.25
Cadmium All 30 0% 100% — — — — — 0.5 0.5
Cadmium Not Revetted 15 0% 100% — — — — — 0.5 0.5
Cadmium Revetted 15 0% 100% — — — — — 0.5 0.5
Chromium All 30 100% 0% 1.05 0.37 0.63 1.9 CH-SWSD012 — —
Chromium Not Revetted 15 100% 0% 1.01 0.38 0.63 1.9 CH-SWSD012 — —
Chromium Revetted 15 100% 0% 1.08 0.36 0.63 1.6 CH-SWSD027, — —
CH-SWSD030
Chromium(III), Insoluble Salts All 30 67% 33% 0.920 0.225 0.59 1.5 CH-SWSD012 2 2
Chromium(III), Insoluble Salts | Not Revetted 15 80% 20% 0.893 0.256 0.62 1.5 CH-SWSD012 2 2
Chromium(III), Insoluble Salts| Revetted 15 53% 47% 0.960 0.161 0.59 1.1 CH-SWSD027, 2 2
CH-SWSD029,
CH-SWSD030
Chromium(VI) All 30 100% 0% 0.260 0.221 0.068 0.95 CH-SWSD023 — —
Chromium(VI) Not Revetted 15 100% 0% 0.193 0.133 0.068 0.46 CH-SWSD013 — —
Chromium(VI) Revetted 15 100% 0% 0.327 0.272 0.087 0.95 CH-SWSD023 — —
Cobalt All 30 83% 17% 0.712 0.348 0.29 1.7 CH-SWSD010 0.5 0.5
Cobalt Not Revetted 15 73% 27% 0.717 0.379 0.36 1.7 CH-SWSD010 0.5 0.5
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Summary Statistics for Surface Water

Table 1

Background Study

Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs
Analyte Location | Samples (%) (%) Mean | Std Dev Min Max Max Location Min Max
Cobalt Revetted 15 93% 7% 0.698 0.322 0.29 1.4 CH-SWSDO025, 0.5 0.5
CH-SWSD026
Copper All 30 80% 20% 1.09 0.48 0.55 2.1 CH-SWSD012 1 1
Copper Not Revetted 15 73% 27% 1.14 0.52 0.63 2.1 CH-SWSD012 1 1
Metals Continued
Copper Revetted 15 87% 13% 1.04 0.43 0.55 1.9 CH-SWSD026 1 1
Iron (Fe) All 30 100% 0% 764 550 166 1,720 CH-SWSD009 — —
Iron (Fe) Not Revetted 15 100% 0% 862 577 220 1,720 CH-SWSD009 — —
Iron (Fe) Revetted 15 100% 0% 667 523 166 1,650 CH-SWSD030 — —
Lead All 30 87% 13% 0.726 0.822 0.14 3.1 CH-SWSD013 0.25 0.25
Lead Not Revetted 15 73% 27% 0.909 1.038 0.29 3.1 CH-SWSD013 0.25 0.25
Lead Revetted 15 100% 0% 0.559 0.458 0.14 1.4 CH-SWSD030 — —
Manganese (Mn) All 30 100% 0% 50.5 34.0 11.8 157 CH-SWSD009 — —
Manganese (Mn) Not Revetted 15 100% 0% 53.2 38.5 13.7 157 CH-SWSD009 — —
Manganese (Mn) Revetted 15 100% 0% 47.8 29.9 11.8 93.4 CH-SWSD025 — —
Mercury All 30 10% 90% 0.0543 0.0024 0.051 0.056 CH-SWSDO011, 0.1 0.1
CH-SWSD012
Mercury Not Revetted 15 20% 80% 0.0543 0.0024 0.051 0.056 CH-SWSDO011, 0.1 0.1
CH-SWSD012
Mercury Revetted 15 0% 100% — — — — — 0.1 0.1
Nickel All 30 67% 33% 1.41 0.34 0.89 2.2 CH-SWSD024 2 2
Nickel Not Revetted 15 60% 40% 1.34 0.18 0.92 1.6 CH-SWSD013 2 2
Nickel Revetted 15 73% 27% 1.49 0.44 0.89 2.2 CH-SWSD024 2 2
Selenium All 30 0% 100% — — — — — 1 1
Selenium Not Revetted 15 0% 100% — — — — — 1 1
Selenium Revetted 15 0% 100% — — — — — 1 1
Silver All 30 0% 100% — — — — — 0.25 0.25
Silver Not Revetted 15 0% 100% — — — — — 0.25 0.25
Silver Revetted 15 0% 100% — — — — — 0.25 0.25
Thallium All 30 0% 100% — — — — — 0.25 0.25
Thallium Not Revetted 15 0% 100% — — — — — 0.25 0.25
Thallium Revetted 15 0% 100% — — — — — 0.25 0.25
Vanadium All 30 100% 0% 1.35 0.86 0.21 2.8 CH-SWSD013 — —
Vanadium Not Revetted 15 100% 0% 1.06 0.91 0.21 2.8 CH-SWSD013 — —
Vanadium Revetted 15 100% 0% 1.64 0.71 0.79 2.8 CH-SWSD027 — —
Zinc All 30 80% 20% 16.7 12.4 4.5 43.7 CH-SWSD013 7.5 7.5
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Summary Statistics for Surface Water

Table 1

Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection

of Detects NDs Statistics Detected Values (LOD) of NDs
Analyte Location | Samples (%) (%) Mean | Std Dev Min Max Max Location Min Max
Zinc Not Revetted 15 60% 40% 15.1 14.8 4.5 43.7 CH-SWSD013 7.5 7.5
Zinc Revetted 15 100% 0% 18.2 9.6 6.7 32.1 CH-SWSD022 — —
Essential Nutrients
Calcium (Ca) All 30 100% 0% 3,613 1,675 1,910 7,590 CH-SWSD004 — —
Calcium (Ca) Not Revetted 15 100% 0% 4,309 2,067 2,000 7,590 CH-SWSD004 — —
Calcium (Ca) Revetted 15 100% 0% 2,917 707 1,910 4,130 CH-SWSD028 — —
Magnesium (Mg) All 30 100% 0% 3,166 647 2,400 4,390 CH-SWSD004 — —
Magnesium (Mg) Not Revetted 15 100% 0% 3,400 784 2,400 4,390 CH-SWSD004 — —
Magnesium (Mg) Revetted 15 100% 0% 2,932 367 2,560 3,780 CH-SWSD023 — —
Potassium (K) All 30 100% 0% 1,137 398 440 2,290 CH-SWSD008 — —
Potassium (K) Not Revetted 15 100% 0% 1,215 324 851 2,290 CH-SWSD008 — —
Potassium (K) Revetted 15 100% 0% 1,059 458 440 1,920 CH-SWSD024 — —
Sodium (Na) All 30 100% 0% 22,837 9,164 14,200 53,000 CH-SWSD015 — —
Sodium (Na) Not Revetted 15 100% 0% 24,513 11,813 16,000 53,000 CH-SWSD015 — —
Sodium (Na) Revetted 15 100% 0% 21,160 5,327 14,200 28,400 CH-SWSD016 — —
PAHs
1-Methylnaphthalene All 30 33% 67% 0.0207 0.0090 0.011 0.035 CH-SWSD017 0.04 0.043
1-Methylnaphthalene Not Revetted 15 0% 100% — — — — — 0.04 0.043
1-Methylnaphthalene Revetted 15 67% 33% 0.0207 0.0090 0.011 0.035 CH-SWSD017 0.04 0.041
2-Methylnaphthalene All 30 40% 60% 0.0216 0.0099 0.011 0.041 CH-SWSD016 0.04 0.043
2-Methylnaphthalene Not Revetted 15 0% 100% — — — — — 0.04 0.043
2-Methylnaphthalene Revetted 15 80% 20% 0.0222 0.0103 0.011 0.041 CH-SWSD016 0.04 0.04
Acenaphthene All 30 43% 57% 0.0299 0.0217 0.011 0.097 CH-SWSD016 0.04 0.043
Acenaphthene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Acenaphthene Revetted 15 87% 13% 0.0382 0.0270 0.011 0.097 CH-SWSD016 0.04 0.041
Acenaphthylene All 30 0% 100% — — — — — 0.04 0.043
Acenaphthylene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Acenaphthylene Revetted 15 0% 100% — — — — — 0.04 0.041
Anthracene All 30 0% 100% — — — — — 0.04 0.043
Anthracene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Anthracene Revetted 15 0% 100% — — — — — 0.04 0.041
Benzo(a)anthracene All 30 20% 80% 0.0183 0.0067 0.013 0.043 CH-SWSD026 0.04 0.043
Benzo(a)anthracene Not Revetted 15 7% 93% — — 0.013 0.013 CH-SWSD009 0.04 0.043
Benzo(a)anthracene Revetted 15 33% 67% 0.0201 0.0078 0.013 0.043 CH-SWSD026 0.04 0.041
Benzo(a)pyrene All 30 13% 87% 0.0248 0.0066 0.016 0.04 CH-SWSD030 0.04 0.043
Benzo(a)pyrene Not Revetted 15 7% 93% — — 0.027 0.027 CH-SWSD009 0.04 0.043
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Table 1

Summary Statistics for Surface Water
Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location | Samples (%) (%) Mean | Std Dev Min Max Max Location Min Max
Benzo(a)pyrene Revetted 15 20% 80% 0.0241 0.0080 0.016 0.04 CH-SWSD030 0.04 0.041
Benzo(b)fluoranthene All 30 37% 63% 0.0234 0.0180 0.011 0.098 CH-SWSD030 0.04 0.043
Benzo(b)fluoranthene Not Revetted 15 7% 93% — — 0.032 0.032 CH-SWSD009 0.04 0.043
Benzo(b)fluoranthene Revetted 15 67% 33% 0.0265 0.0240 0.011 0.098 CH-SWSDO030 0.04 0.04
Benzo(g,h,i)perylene All 30 17% 83% 0.0186 0.0077 0.012 0.057 CH-SWSD030 0.04 0.043
PAHs Continued

Benzo(g,h,i)perylene Not Revetted 15 7% 93% — — 0.019 0.019 CH-SWSD009 0.04 0.043
Benzo(g,h,i)perylene Revetted 15 27% 73% 0.0194 0.0106 0.012 0.057 CH-SWSD030 0.04 0.041
Benzo(k)fluoranthene All 30 13% 87% 0.0185 0.0086 0.011 0.043 CH-SWSD030 0.04 0.043
Benzo(k)fluoranthene Not Revetted 15 7% 93% — — 0.014 0.014 CH-SWSD009 0.04 0.043
Benzo(k)fluoranthene Revetted 15 20% 80% 0.0211 0.0101 0.011 0.043 CH-SWSDO030 0.04 0.041
Chrysene All 30 43% 57% 0.0203 0.0122 0.011 0.06 CH-SWSD030 0.04 0.043
Chrysene Not Revetted 15 7% 93% — — 0.012 0.012 CH-SWSD009 0.04 0.043
Chrysene Revetted 15 80% 20% 0.0235 0.0154 0.011 0.06 CH-SWSDO030 0.04 0.04
Dibenz(a,h)anthracene All 30 7% 93% 0.0125 0.0005 0.012 0.013 CH-SWSD025 0.04 0.043
Dibenz(a,h)anthracene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Dibenz(a,h)anthracene Revetted 15 13% 87% 0.0125 0.0005 0.012 0.013 CH-SWSD025 0.04 0.041
Fluoranthene All 30 47% 53% 0.0227 0.0156 0.012 0.096 CH-SWSD026 0.04 0.043
Fluoranthene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Fluoranthene Revetted 15 93% 7% 0.0265 0.0206 0.012 0.096 CH-SWSD026 0.04 0.04
Fluorene All 30 23% 77% 0.0242 0.0105 0.014 0.05 CH-SWSD016 0.04 0.043
Fluorene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Fluorene Revetted 15 47% 53% 0.0259 0.0120 0.014 0.05 CH-SWSD016 0.04 0.041
Indeno(1,2,3-cd)pyrene All 30 13% 87% 0.0203 0.0051 0.018 0.047 CH-SWSD030 0.04 0.043
Indeno(1,2,3-cd)pyrene Not Revetted 15 7% 93% — — 0.02 0.02 CH-SWSD009 0.04 0.043
Indeno(1,2,3-cd)pyrene Revetted 15 20% 80% 0.0209 0.0071 0.018 0.047 CH-SWSD030 0.04 0.041
Naphthalene All 30 27% 73% 0.0547 0.0184 0.031 0.13 CH-SWSD016 0.06 0.064
Naphthalene Not Revetted 15 7% 93% — — 0.031 0.031 CH-SWSD003 0.06 0.064
Naphthalene Revetted 15 47% 53% 0.0631 0.0199 0.048 0.13 CH-SWSD016 0.06 0.061
Phenanthrene All 30 3% 97% — — 0.088 0.088 CH-SWSD025 0.06 0.064
Phenanthrene Not Revetted 15 0% 100% — — — — — 0.06 0.064
Phenanthrene Revetted 15 7% 93% — — 0.088 0.088 CH-SWSDQ025 0.06 0.061
Pyrene All 30 40% 60% 0.0199 0.0145 0.011 0.085 CH-SWSD026 0.04 0.043
Pyrene Not Revetted 15 0% 100% — — — — — 0.04 0.043
Pyrene Revetted 15 80% 20% 0.0228 0.0187 0.011 0.085 CH-SWSD026 0.04 0.041
Total BaP PAHs Calculated All 30 43% 57% 0.0246 0.0289 [0.0026180.092412| CH-SWSD017 | 0.09244 [ 0.099373

Page 4 of 5




Table 1

Summary Statistics for Surface Water
Background Study
Camp Hero, Montauk, New York

Number | Percent | Percent Summary Limit of Detection
of Detects NDs Statistics Detected Values (LOD) of NDs

Analyte Location | Samples (%) (%) Mean | Std Dev Min Max Max Location Min Max
Total BaP PAHs Calculated Not Revetted 15 7% 93% — — 0.03927 | 0.03927 | CH-SWSDO009 | 0.09244 | 0.099373
Total BaP PAHs Calculated Revetted 15 80% 20% 0.0234 0.0297 [0.002618 | 0.092412| CH-SWSD017 [ 0.09244 [ 0.09244
Total HMW PAHs Calculated All 30 47% 53% 0.192 0.084 0.1053 0.413 CH-SWSD030 0.36 0.387
Total HMW PAHs Calculated Not Revetted 15 7% 93% — — 0.1764 0.1764 CH-SWSD009 0.36 0.387
Total HMW PAHs Calculated Revetted 15 87% 13% 0.207 0.098 0.1053 0.413 CH-SWSDO030 0.36 0.36
Total LMW PAHs Calculated All 30 50% 50% 0.259 0.100 0.126 0.4428 CH-SWSD016 0.4 0.429
Total LMW PAHs Calculated Not Revetted 15 7% 93% — — 0.372 0.372 CH-SWSD003 0.4 0.429
Total LMW PAHs Calculated Revetted 15 93% 7% 0.257 0.102 0.126 0.4428 CH-SWSD016 0.402 0.402
Total PAHs Calculated All 30 53% 47% 0.453 0.160 0.252 0.732 CH-SWSD003 0.76 0.816
Total PAHs Calculated Not Revetted 15 13% 87% 0.542 0.190 0.3528 0.732 CH-SWSD003 0.76 0.816
Total PAHs Calculated Revetted 15 93% 7% 0.440 0.151 0.252 0.6786 CH-SWSD026 0.762 0.762

Notes

All total surface water analytical results are reported in ug/L.
If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the duplicate results; (2) if one was

detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the LOD.

If the dataset contains nondetects, summary statistics are estimated by the Kaplan-Meier (KM) method.
Summary statistics calculations are censored at the limit of detection (LOD).

% = percent

— =no data

BaP = benzo(a)pyrene

HMW = High Molecular Weight
LOD = limit of detection

LMW = Low Molecular Weight
max = maximum

ug/L = microgram per liter
min = minimum

PAH = polycyclic aromatic hydrocarbon

Std Dev = standard deviation
References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 2
Limit of Quantitation (LOQ) Screen Results
Background Study
Camp Hero, Montauk, New York

Revetted Not Revetted
Counts of Counts of
Percent Percent Results Percent Percent Percent Results Percent
Detects NDs Below Results < | Detects NDs Below Results <
Analyte (%) (%) LOQ LOQ (%) (%) LOQ LOQ
Metals
Aluminum 100% 0% 0 0% 100% 0% 7 47%
Antimony 0% 100% 15 100% 0% 100% 15 100%
Arsenic 27% 73% 15 100% 20% 80% 15 100%
Barium 100% 0% 0 0% 100% 0% 0 0%
Beryllium 67% 33% 15 100% 20% 80% 15 100%
Cadmium 0% 100% 15 100% 0% 100% 15 100%
Chromium 100% 0% 15 100% 100% 0% 15 100%
Chromium(III), Insoluble Salts 53% 47% 15 100% 80% 20% 15 100%
Chromium(VI) 100% 0% 3 20% 100% 0% 4 27%
Cobalt 93% 7% 13 87% 73% 27% 11 73%
Copper 87% 13% 15 100% 73% 27% 15 100%
Iron (Fe) 100% 0% 2 13% 100% 0% 0 0%
Lead 100% 0% 15 100% 73% 27% 12 80%
Manganese (Mn) 100% 0% 0 0% 100% 0% 0 0%
Mercury 0% 100% 15 100% 20% 80% 15 100%
Nickel 73% 27% 15 100% 60% 40% 15 100%
Selenium 0% 100% 15 100% 0% 100% 15 100%
Silver 0% 100% 15 100% 0% 100% 15 100%
Thallium 0% 100% 15 100% 0% 100% 15 100%
Vanadium 100% 0% 3 20% 100% 0% 10 67%
Zinc 100% 0% 13 87% 60% 40% 11 73%
Essential Nutrients
Calcium (Ca) 100% 0% 0 0% 100% 0% 0 0%
Magnesium (Mg) 100% 0% 0 0% 100% 0% 0 0%
Potassium (K) 100% 0% 0 0% 100% 0% 0 0%
Sodium (Na) 100% 0% 0 0% 100% 0% 0 0%
PAHs
1-Methylnaphthalene 67% 33% 15 100% 0% 100% 15 100%
2-Methylnaphthalene 80% 20% 15 100% 0% 100% 15 100%
Acenaphthene 87% 13% 11 73% 0% 100% 15 100%
Acenaphthylene 0% 100% 15 100% 0% 100% 15 100%
Anthracene 0% 100% 15 100% 0% 100% 15 100%
Benzo(a)anthracene 33% 67% 15 100% 7% 93% 15 100%
Benzo(a)pyrene 20% 80% 15 100% 7% 93% 15 100%
Benzo(b)fluoranthene 67% 33% 13 87% 7% 93% 15 100%
Benzo(g,h,i)perylene 27% 73% 14 93% 7% 93% 15 100%
Benzo(k)fluoranthene 20% 80% 15 100% 7% 93% 15 100%
Chrysene 80% 20% 13 87% 7% 93% 15 100%
Dibenz(a,h)anthracene 13% 87% 15 100% 0% 100% 15 100%
Fluoranthene 93% 7% 14 93% 0% 100% 15 100%
Fluorene 47% 53% 14 93% 0% 100% 15 100%
Indeno(1,2,3-cd)pyrene 20% 80% 15 100% 7% 93% 15 100%
Naphthalene 47% 53% 12 80% 7% 93% 15 100%
Phenanthrene 7% 93% 14 93% 0% 100% 15 100%
Pyrene 80% 20% 14 93% 0% 100% 15 100%
Total BaP PAHs Calculated 80% 20% 3 20% 7% 93% 14 93%
Total HMW PAHSs Calculated 87% 13% 2 13% 7% 93% 14 93%
Total LMW PAHs Calculated 93% 7% 1 7% 7% 93% 14 93%
Total PAHs Calculated 93% 7% 1 7% 13% 87% 13 87%
Notes

If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the
duplicate results; (2) if one was detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the LOD.

% = percent LOQ = level of quantitation
BaP = benzo(a)pyrene LMW = Low Molecular Weight
HMW = High Molecular Weight ND = non-detect
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Table 3

Statistical Comparison for Dataset Merging — Surface Water
Background Study
Camp Hero, Montauk, New York

Are the Means of

Data Censoring for Hypothesis Testing * t-Test Permutation Test
Revetted and Not
Ho = The two Ho = The two Revetted Total
Percent Percent samples are taken | samples are taken Surface Water
Detects NDs Goodness-of-Fit from populations | from populations Concentrations
(%0) (%) (Data Distribution) with equal means | with equal means Equal?

Analyte Revetted | Not Revetted | Revetted | Not Revetted | Revetted | Not Revetted p p (Monte Carlo)® | p > 0.05 accepts H,
Metals
Aluminum 100% 80% 0% 20% — Normal — 0.003 No
Antimony 0% 0% 100% 100% — — — — —
Arsenic 0% 0% 100% 100% — — — — —
Barium 100% 100% 0% 0% Normal Normal 0.013 0.013 No
Beryllium 0% 0% 100% 100% — — — — —
Cadmium 0% 0% 100% 100% — — — — —
Chromium 0% 0% 100% 100% — — — — —
Chromium(IIl), Insoluble Salts 0% 0% 100% 100% — — — — —
Chromium(VI) 80% 73% 20% 27% Normal Normal 0.113 0.109 Yes
Cobalt 67% 67% 33% 33% Normal Normal 0.778 0.789 Yes
Copper 47% 40% 53% 60% Normal Normal 0.554 0.549 Yes
Iron (Fe) 100% 100% 0% 0% — — — 0.336 Yes
Lead 67% 73% 33% 27% Normal — — 0.275 Yes
Manganese (Mn) 100% 100% 0% 0% — Normal — 0.674 Yes
Mercury 0% 0% 100% 100% — — — — —
Nickel 20% 0% 80% 100% Normal — — — —
Selenium 0% 0% 100% 100% — — — — —
Silver 0% 0% 100% 100% — — — — —
Thallium 0% 0% 100% 100% — — — — —
Vanadium 100% 67% 0% 33% Normal — — 0.091 Yes
Zinc 87% 33% 13% 67% Normal Normal 0.662 0.656 Yes
Essential Nutrients
Calcium (Ca) 100% 100% 0% 0% Normal — — 0.020 No
Magnesium (Mg) 100% 100% 0% 0% — — — 0.047 No
Potassium (K) 100% 100% 0% 0% — — — 0.296 Yes
Sodium (Na) 100% 100% 0% 0% — — — 0.352 Yes
PAHs
1-Methylnaphthalene 0% 0% 100% 100% — — — — —
2-Methylnaphthalene 7% 0% 93% 100% — — — 0.099 Yes
Acenaphthene 33% 0% 67% 100% Normal — — 0.064 Yes
Acenaphthylene 0% 0% 100% 100% — — — — —
Anthracene 0% 0% 100% 100% — — — — —
Benzo(a)anthracene 7% 0% 93% 100% — — — 0.269 Yes
Benzo(a)pyrene 7% 0% 93% 100% — — — 0.062 Yes
Benzo(b)fluoranthene 13% 0% 87% 100% — — — 0.460 Yes
Benzo(g,h,i)perylene 7% 0% 93% 100% — — — 0.988 Yes
Benzo(k)fluoranthene 7% 0% 93% 100% — — — 0.275 Yes
Chrysene 13% 0% 87% 100% — — — 0.479 Yes
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Table 3

Statistical Comparison for Dataset Merging — Surface Water
Background Study
Camp Hero, Montauk, New York

Are the Means of

Data Censoring for Hypothesis Testing * t-Test Permutation Test
Revetted and Not
Ho = The two Ho = The two Revetted Total
Percent Percent samples are taken | samples are taken Surface Water
Detects NDs Goodness-of-Fit from populations | from populations Concentrations
(%0) (%) (Data Distribution) with equal means | with equal means Equal?

Analyte Revetted | Not Revetted | Revetted | Not Revetted | Revetted | Not Revetted p p (Monte Carlo)® | p > 0.05 accepts H,
PAHs Continued
Dibenz(a,h)anthracene 0% 0% 100% 100% — — — — —
Fluoranthene 20% 0% 80% 100% Normal — — 0.912 Yes
Fluorene 13% 0% 87% 100% — — — 0.572 Yes
Indeno(1,2,3-cd)pyrene 7% 0% 93% 100% — — — 0.850 Yes
Naphthalene 20% 0% 80% 100% Normal — — 0.225 Yes
Phenanthrene 7% 0% 93% 100% — — — 0.997 Yes
Pyrene 13% 0% 87% 100% — — — 0.969 Yes
Total BaP PAHs Calculated 80% 7% 20% 93% — — — 0.000 No
Total HMW PAHs Calculated 87% 7% 13% 93% — — — 0.001 No
Total LMW PAHSs Calculated 93% 7% 7% 93% Normal — — 0.000 No
Total PAHs Calculated 93% 13% 7% 87% — — — 0.000 No

Notes:

All total surface water analytical results are reported in ug/L.
Data distribution was calculated by ProUCL software. Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.
P values used in hypothesis testing were calculated using PAST software.

— = Test not applicable

Ho, = null hypothesis

BaP = benzo(a)pyrene

HMW = High Molecular Weight
LMW = Low Molecular Weight

L If a detected value was less than the limit of detection (i.e., between the method detection limit and the limit of detection), the detected value was re-censored (i.e. re-set) to a
non-detect at the limit of detection.

2 The default PAST setting, n = 9,999, was used to perform Monte Carlo Simulations.

ug/L = microgram per liter
References

PAST. 2017. PAST Version 3.16 (Software). Retrieved from https://folk.uio.no/ohammer/past/. July.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Table 4

BTV Summary Table for Surface Water
Background Study
Camp Hero, Montauk, New York

Goodness-of-
Fit Test Results

Background Threshold Value (BTV)

Percent | Percent | Percent (5% Upper Upper

Detects NDs Results Max Significance | Tolerance Limit [Prediction Limit UTL UPL
Analyte Location n (%0) (%0) < LOQ | Detect Level) (UTL) (UPL) Method Method
Metals
Aluminum Not Revetted 15 100% 0% 47% 780 Normal 1,033 832.6 95% UTL with 95% Coverage 95% UPL (t)
Aluminum Revetted 15 100% 0% 0% 837 Lognormal 1,110 925.6 95% UTL with 95% Coverage 95% UPL (t)
Antimony All 30 0% 100% 100% — — <1 <1 Sample LOD Sample LOD
Arsenic All 30 23% 77% 100% 1.5 — <4 <4 Sample LOQ Sample LOQ
Barium Not Revetted 15 100% 0% 0% 28.9 Normal 35.2 30.33 95% UTL with 95% Coverage 95% UPL (t)
Barium Revetted 15 100% 0% 0% 43.2 Normal 46.37 40.32 95% UTL with 95% Coverage 95% UPL (t)
Beryllium All 30 43% 57% 100% 0.21 — <1 <1 Sample LOQ Sample LOQ
Cadmium All 30 0% 100% 100% — — <0.5 <0.5 Sample LOD Sample LOD
Chromium All 30 100% 0% 100% 1.9 — <4 <4 Sample LOQ Sample LOQ
Chromium(III), Insoluble Salts All 30 67% 33% 100% 1.5 — <4 <4 Sample LOQ Sample LOQ
Chromium(VI) All 30 100% 0% 23% 0.95 Non-parametric 0.95 0.901 95% UTL with 95% Coverage 95% UPL
Cobalt All 30 83% 17% 80% 1.7 Normal 1.486 1.314 95% UTL 95% Coverage (KM) 95% KM UPL (1)
Copper All 30 80% 20% 100% 2.1 — <4 <4 Sample LOQ Sample LOQ
Iron (Fe) All 30 100% 0% 7% 1,720 Non-parametric 1,720 1,682 95% UTL with 95% Coverage 95% UPL
Lead All 30 87% 13% 90% 3.1 Lognormal 3.319 2.142 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)
Manganese (Mn) All 30 100% 0% 0% 157 Lognormal 197.3 138.5 95% UTL with 95% Coverage 95% UPL (t)
Mercury All 30 10% 90% 100% 0.056 — <0.2 <0.2 Sample LOQ Sample LOQ
Nickel All 30 67% 33% 100% 2.2 — <4 <4 Sample LOQ Sample LOQ
Selenium All 30 0% 100% 100% — — <1 <1 Sample LOD Sample LOD
Silver All 30 0% 100% 100% — — <0.25 <0.25 Sample LOD Sample LOD
Thallium All 30 0% 100% 100% — — <0.25 <0.25 Sample LOD Sample LOD
Vanadium All 30 100% 0% 43% 2.8 Normal 3.252 2.829 95% UTL with 95% Coverage 95% UPL (t)
Zinc All 30 80% 20% 80% 43.7 Non-parametric 43.7 42.66 95% UTL with 95% Coverage 95% UPL
Essential Nutrients
Calcium (Ca) Not Revetted 15 100% 0% 0% 7,590 Non-parametric 7,590 7,590 95% UTL with 95% Coverage 95% UPL
Calcium (Ca) Revetted 15 100% 0% 0% 4,130 Normal 4,731 4,203 95% UTL with 95% Coverage 95% UPL (t)
Magnesium (Mg) Not Revetted 15 100% 0% 0% 4,390 Non-parametric 4,390 4,390 95% UTL with 95% Coverage 95% UPL
Magnesium (Mg) Revetted 15 100% 0% 0% 3,780 Non-parametric 3,780 3,780 95% UTL with 95% Coverage 95% UPL
Potassium (K) All 30 100% 0% 0% 2,290 Lognormal 2,322 1,957 95% UTL with 95% Coverage 95% UPL (t)
Sodium (Na) All 30 100% 0% 0% 53,000 Lognormal 44,139 37,651 95% UTL with 95% Coverage 95% UPL (t)
PAHs
1-Methylnaphthalene All 30 33% 67% 100% 0.035 — <0.05 - <0.054 | <0.05 - <0.054 Sample LOQ Sample LOQ
2-Methylnaphthalene All 30 40% 60% 100% 0.041 — <0.05 - <0.054 [ <0.05 - <0.054 Sample LOQ Sample LOQ
Acenaphthene All 30 43% 57% 87% 0.097 Normal 0.078 0.0673 95% UTL 95% Coverage (KM) 95% KM UPL (t)
Acenaphthylene All 30 0% 100% 100% — — <0.04 - <0.043 | <0.04 - <0.043 Sample LOD Sample LOD
Anthracene All 30 0% 100% 100% — — <0.04 - <0.043 [ <0.04 - <0.043 Sample LOD Sample LOD
Benzo(a)anthracene All 30 20% 80% 100% 0.043 — <0.05 - <0.054 [ <0.05 - <0.054 Sample LOQ Sample LOQ
Benzo(a)pyrene All 30 13% 87% 100% 0.04 — <0.05 - <0.054 [ <0.05 - <0.054 Sample LOQ Sample LOQ
Benzo(b)fluoranthene All 30 37% 63% 93% 0.098 Gamma 0.071 0.0567 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
Benzo(g,h,i)perylene All 30 17% 83% 97% 0.057 Lognormal 0.0435 0.0358 95% UTL 95% Coverage (ROS) 95% UPL (t) (ROS)
Benzo(k)fluoranthene All 30 13% 87% 100% 0.043 — <0.05 - <0.054 | <0.05 - <0.054 Sample LOQ Sample LOQ
Chrysene All 30 43% 57% 93% 0.06 Gamma 0.0515 0.0425 95% Approx. Gamma UTL with 95% Coverage (ROS, WH) 95% Approx. Gamma UPL (ROS, WH)
Dibenz(a,h)anthracene All 30 7% 93% 100% 0.013 — <0.05 - <0.054 [ <0.05 - <0.054 Sample LOQ Sample LOQ
Fluoranthene All 30 47% 53% 97% 0.096 Lognormal 0.056 0.0447 95% UTL 95% Coverage (ROS) 95% UPL (t) (ROS)
Fluorene All 30 23% 77% 97% 0.05 Normal 0.0475 0.0424 95% UTL 95% Coverage (KM) 95% KM UPL (t)
Indeno(1,2,3-cd)pyrene All 30 13% 87% 100% 0.047 — <0.05 - <0.054 | <0.05 - <0.054 Sample LOQ Sample LOQ
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Table 4
BTV Summary Table for Surface Water
Background Study
Camp Hero, Montauk, New York

Goodness-of-

Background Threshold Value (BTV)

Fit Test Results

Percent | Percent | Percent (5% Upper Upper

Detects NDs Results Max Significance | Tolerance Limit [Prediction Limit UTL UPL
Analyte Location n (%0) (%0) < LOQ | Detect Level) (UTL) (UPL) Method Method
Naphthalene All 30 27% 73% 90% 0.13 Normal 0.0956 0.0866 95% UTL 95% Coverage (KM) 95% KM UPL (t)
Phenanthrene All 30 3% 97% 97% 0.088 — <0.06 - <0.064 [ <0.06 - <0.064 Sample LOQ Sample LOQ
Pyrene All 30 40% 60% 97% 0.085 Lognormal 0.0519 0.0408 95% UTL 95% Coverage (ROS) 95% UPL (t) (ROS)
PAHs Continued
Total BaP PAHs Calculated Not Revetted 15 7% 93% 93% 0.03927 — <0.0924 - <0.0994<0.0924 - <0.0994 Sample LOD Sample LOD
Total BaP PAHs Calculated Revetted 15 80% 20% 20% [0.092412| Non-parametric 0.0924 0.0924 95% UTL with 95% Coverage 95% UPL
Total HMW PAHSs Calculated [ Not Revetted 15 7% 93% 93% 0.1764 — <0.36 - <0.387 | <0.36 - <0.387 Sample LOD Sample LOD
Total HMW PAHSs Calculated Revetted 15 87% 13% 13% 0.413 Gamma 0.517 0.4 95% Approx. Gamma UTL with 95% Coverage (KM, WH) 95% Approx. Gamma UPL (KM, WH)
Total LMW PAHSs Calculated Not Revetted 15 7% 93% 93% 0.372 — <0.4 - <0.429 <0.4 - <0.429 Sample LOD Sample LOD
Total LMW PAHSs Calculated Revetted 15 93% 7% 7% 0.4428 Normal 0.52 0.443 95% UTL 95% Coverage (KM) 95% KM UPL (t)
Total PAHs Calculated Not Revetted 15 13% 87% 87% 0.732 — <0.76 - <0.816 | <0.76 - <0.816 Sample LOD Sample LOD
Total PAHs Calculated Revetted 15 93% 7% 7% 0.6786 Lognormal 1.023 0.786 95% KM UTL (Lognormal) 95% Coverage 95% KM UPL (Lognormal)

Notes

All total surface water analytical results are reported in ug/L.
If duplicates exist, the following rules were applied and used as a single data point: (1) both were detects, the average of the duplicate results; (2) if one was detect and the other non-detect, the detected value; (3) both were non-detects, the lower of the LOD.
If the dataset contains nondetects, summary statistics and BTVs are estimated by the Kaplan-Meier (KM) or robust regression on order statistics (ROS) method.
BTV calculations are censored at the limit of detection (LOD).
Goodness-of-Fit Test at 5% significance level is used to test for distributional assumption.
The distributional assumption from the Goodness-of-Fit Test and the detection rate are used to select the appropriate BTV calculation method.

% = percent
— = no data
BaP = benzo(a)pyrene

BTV = background threshold value

HMW = High Molecular Weight

LOD = limit of detection
LOQ = level of quantitation
LMW = Low Molecular Weight
max = maximum

ug/L = microgram per liter
n = sample size

ND = non-detect

No. = number

UPL = upper prediction limit
UTL = upper tolerance limit
References

USEPA. 2015a. ProUCL Version 5.1.002 Technical Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2015b. ProUCL Version 5.1.002 User Guide. Office of Research and Development, U.S. Environmental Protection Agency, Report No. EPA/600/R-07/041. October.
USEPA. 2016. ProUCL Version 5.1.002 (Software). Retrieved from http://www.epa.gov/osp/hstl/tsc/software.htm. May.
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Selected Surface Water BTVs
Background Study
Camp Hero, Montauk, New York

Upper Tolerance Limit (UTL)

Analyte Revetted Not Revetted
Metals

Aluminum 1,110 [ 1,033
Antimony <1

Arsenic <4

Barium 46.37 [ 35.2
Beryllium <1

Cadmium <0.5
Chromium <4
Chromium(III), Insoluble Salts <4
Chromium(VI) 0.95

Cobalt 1.486

Copper <4

Iron (Fe) 1,720

Lead 3.319
Manganese (Mn) 197.3

Mercury <0.2

Nickel <4

Selenium <1

Silver <0.25

Thallium <0.25
Vanadium 3.252

Zinc 43.7

Essential Nutrients

Calcium (Ca) 4,731 7,590
Magnesium (Mqg) 3,780 4,390
Potassium (K) 2,322

Sodium (Na) 44,139

PAHs

1-Methylnaphthalene <0.05 - <0.054
2-Methylnaphthalene <0.05 - <0.054
Acenaphthene 0.078
Acenaphthylene <0.04 - <0.043
Anthracene <0.04 - <0.043
Benzo(a)anthracene <0.05 - <0.054
Benzo(a)pyrene <0.05 - <0.054
Benzo(b)fluoranthene 0.071
Benzo(g,h,i)perylene 0.0435
Benzo(k)fluoranthene <0.05 - <0.054
Chrysene 0.0515
Dibenz(a,h)anthracene <0.05 - <0.054
Fluoranthene 0.056

Fluorene 0.0475
Indeno(1,2,3-cd)pyrene <0.05 - <0.054
Naphthalene 0.0956
Phenanthrene <0.06 - <0.064
Pyrene 0.0519

Total BaP PAHs Calculated 0.0924 <0.0924 - <0.0994
Total HMW PAHs Calculated 0.517 <0.36 - <0.387
Total LMW PAHs Calculated <0.4 - <0.429
Total PAHs Calculated 1.023 <0.76 - <0.816

Notes

All total surface water analytical results are reported in ug/L.

BaP = benzo(a)pyrene

BTV = background threshold value
HMW = High Molecular Weight

ug/L = microgram per liter
LMW = Low Molecular Weight
UTL = upper tolerance limit
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Background Statistics for Data Sets with Non-Detects
User Selected Options
Date/Time of Computation ProUCL 5.111/2/2016 10:51:30 AM

From File ProUCL_Input.xls
Full Precision OFF
Confidence Coefficient 95%
Coverage 95%

Different or Future K Observations 1

Number of Bootstrap Operations 2000
ConcAveWithMaxDectForD_ND_MDL (|sb|metals|aluminum|)

General Statistics

Total Number of Observations 32 Number of Distinct Observations 25
Minimum 2700 First Quartile 5100
Second Largest 29000 Median 9525
Maximum 31000 Third Quartile 14250
Mean 10817 SD 7553
Coefficient of Variation 0.698 Skewness 1.263
Mean of logged Data 9.061 SD of logged Data 0.696

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.149 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage 27329 90% Percentile (z) 20496
95% UPL (t) 23821 95% Percentile (z) 23240
95% USL 31763 99% Percentile (z) 28387

Gamma GOF Test

A-D Test Statistic 0.407 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.757 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.137 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.157 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.347 k star (bias corrected MLE) 2.148
Theta hat (MLE) 4608 Theta star (bias corrected MLE) 5036
nu hat (MLE) 150.2 nu star (bias corrected) 137.5
MLE Mean (bias corrected) 10817 MLE Sd (bias corrected) 7381

Background Statistics Assuming Gamma Distribution
95% Wilson Hilferty (WH) Approx. Gamma UPL 25555 90% Percentile 20690
95% Hawkins Wixley (HW) Approx. Gamma UPL 26083 95% Percentile 25089
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

95% WH Approx. Gamma UTL with 95% Coverage 31931 99% Percentile 34805
95% HW Approx. Gamma UTL with 95% Coverage 33209
95% WH USL 41404 95% HW USL 44196

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.93 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.113 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage 39458 90% Percentile (z) 21019
95% UPL (t) 28557 95% Percentile (z) 27067
95% USL 59378 99% Percentile (z) 43500

Nonparametric Distribution Free Background Statistics
Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r 32 95% UTL with 95% Coverage 31000
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with 95% Coverage 31000 95% BCA Bootstrap UTL with 95% Coverage 31000
95% UPL 29700 90% Percentile 18800
90% Chebyshev UPL 33827 95% Percentile 27900
95% Chebyshev UPL 44249 99% Percentile 30380

95% USL 31000

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|antimony|)

General Statistics

Total Number of Observations 32 Number of Distinct Observations 27
Minimum 0.72 First Quartile 1.738
Second Largest 9.7 Median 2.7
Maximum 9.8 Third Quartile 4.725
Mean 3.557 SD 2.548
Coefficient of Variation 0.716 Skewness 1.375
Mean of logged Data 1.051 SD of logged Data 0.663

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test
Shapiro Wilk Test Statistic 0.82 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Lilliefors Test Statistic

5% Lilliefors Critical Value

0.212
0.154

Lilliefors GOF Test

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage 9.127 90% Percentile (z) 6.822
95% UPL (t) 7.944 95% Percentile (z) 7.748
95% USL 10.62 99% Percentile (z) 9.484

Gamma GOF Test

A-D Test Statistic 0.727 Anderson-Darling Gamma GOF Test

5% A-D Ceritical Value 0.756 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.135 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.157 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.448 k star (bias corrected MLE) 2.24
Theta hat (MLE) 1.453 Theta star (bias corrected MLE) 1.588
nu hat (MLE) 156.7 nu star (bias corrected) 143.3
MLE Mean (bias corrected) 3.557 MLE Sd (bias corrected) 2.377

Background Statistics Assuming Gamma Distribution

95% Wilson Hilferty (WH) Approx. Gamma UPL 8.274 90% Percentile 6.738
95% Hawkins Wixley (HW) Approx. Gamma UPL 8.389 95% Percentile 8.144
95% WH Approx. Gamma UTL with 95% Coverage 10.3 99% Percentile 11.24

95% HW Approx. Gamma UTL with 95% Coverage 10.62
95% WHUSL  13.31 95% HW USL  14.06

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.93 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic =~ 0.089 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage 12.18 90% Percentile (z) 6.686
95% UPL (t) 8.951 95% Percentile (z) 8.506
95% USL  17.96 99% Percentile (z) 13.36

Nonparametric Distribution Free Background Statistics
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values
Order of Statistic, r 32
Approx, f used to compute achieved CC 1.684

95% UTL with 95% Coverage 9.8
Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59
95% BCA Bootstrap UTL with 95% Coverage 9.8
90% Percentile 8.12
95% Percentile 9.315
99% Percentile 9.769

95% Percentile Bootstrap UTL with 95% Coverage 9.8
95% UPL 9.735
90% Chebyshev UPL  11.32
95% Chebyshev UPL  14.83
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

95% USL 9.8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.
ConcAveWithMaxDectForD_ND_MDL (|sb|metals|arsenic|)
General Statistics

Total Number of Observations 32 Number of Missing Observations 0

Number of Distinct Observations 24

Number of Detects 30 Number of Non-Detects 2
Number of Distinct Detects 22 Number of Distinct Non-Detects 2
Minimum Detect 0.74 Minimum Non-Detect 0.56
Maximum Detect 5 Maximum Non-Detect 0.57
Variance Detected 0.996 Percent Non-Detects 6.25%
Mean Detected 2.188 SD Detected 0.998
Mean of Detected Logged Data 0.678 SD of Detected Logged Data 0.48

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.927 Detected Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.144 Lilliefors GOF Test
5% Lilliefors Critical Value 0.159 Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean 2.086 KM SD 1.029

95% UTL95% Coverage 4.334 95% KM UPL (t) 3.857
90% KM Percentile (z) 3.404 95% KM Percentile (z) 3.778
99% KM Percentile (z) 4.479 95% KM USL 4.938

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean 2.068 SD 1.073

95% UTL95% Coverage 4.414 95% UPL (t) 3.916
90% Percentile (z) 3.444 95% Percentile (z) 3.833

99% Percentile (z) 4.565 95% USL 5.044

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic 0.33 Anderson-Darling GOF Test

5% A-D Critical Value 0.747 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.117 Kolmogorov-Smirnov GOF

5% K-S Critical Value 0.16 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

k hat (MLE) 4.946 k star (bias corrected MLE) 4.473
Theta hat (MLE) 0.442 Theta star (bias corrected MLE) 0.489
nu hat (MLE) 296.7 nu star (bias corrected) 268.4
MLE Mean (bias corrected) 2.188
MLE Sd (bias corrected) 1.034 95% Percentile of Chisquare (2kstar) 16.84

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum 0.434 Mean 2.078
Maximum 5 Median 2
SD 1.057 cv 0.509
k hat (MLE) 3.543 k star (bias corrected MLE) 3.232
Theta hat (MLE) 0.586 Theta star (bias corrected MLE) 0.643
nu hat (MLE) 226.8 nu star (bias corrected) 206.9
MLE Mean (bias corrected) 2.078 MLE Sd (bias corrected) 1.156
95% Percentile of Chisquare (2kstar) 13.28 90% Percentile 3.628
95% Percentile 4.269 99% Percentile 5.654

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

WH HW WH HW
95% Approx. Gamma UTL with 95% Coverage 5.247 5.475 95% Approx. Gamma UPL 4.341 4.458
95% Gamma USL 6.562 6.999

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 2.086 SD (KM) 1.029
Variance (KM) 1.058 SE of Mean (KM) 0.185
k hat (KM) 4112 k star (KM) 3.748
nu hat (KM) 263.2 nu star (KM) 239.8
theta hat (KM) 0.507 theta star (KM) 0.557
80% gamma percentile (KM) 2.898 90% gamma percentile (KM) 3.53
95% gamma percentile (KM) 4114 99% gamma percentile (KM) 5.365

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

WH HW WH HW
95% Approx. Gamma UTL with 95% Coverage 5.048 5.227 95% Approx. Gamma UPL 4.209 4.298
95% KM Gamma Percentile 4.08 4.157 95% Gamma USL 6.257 6.606

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.927 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.146 Lilliefors GOF Test
5% Lilliefors Critical Value 0.159 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects
Mean in Original Scale 2.091 Mean in Log Scale 0.609
SD in Original Scale 1.037 SD in Log Scale 0.539
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

95% UTL95% Coverage 5.972 95% BCA UTL95% Coverage 5
95% Bootstrap (%) UTL95% Coverage 5 95% UPL (t) 4.649
90% Percentile (z) 3.667 95% Percentile (z) 4.46
99% Percentile (z) 6.441 95% USL 8.196

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 0.6 95% KM UTL (Lognormal)95% Coverage 6.048
KM SD of Logged Data 0.549 95% KM UPL (Lognormal) 4.687
95% KM Percentile Lognormal (z) 4.493 95% KM USL (Lognormal) 8.347

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale 2.068 Mean in Log Scale 0.557
SD in Original Scale 1.073 SD in Log Scale 0.666
95% UTL95% Coverage 7.484 95% UPL (t) 5.493
90% Percentile (z) 4.097 95% Percentile (z) 5.219

99% Percentile (z) 8.216 95% USL  11.06

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 32 95% UTL with95% Coverage 5
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59 95% UPL 4.35
95% USL 5 95% KM Chebyshev UPL 6.639

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|barium])

General Statistics

Total Number of Observations 32 Number of Distinct Observations 26
Minimum 5.3 First Quartile 14.38
Second Largest 110 Median 25
Maximum 140 Third Quartile ~ 43.75
Mean  35.83 SD  32.56
Coefficient of Variation 0.909 Skewness 1.834
Mean of logged Data 3.247 SD of logged Data 0.818

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.192 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Data Not Normal at 5% Significance Level
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage 107 90% Percentile (z)  77.56
95% UPL (t)  91.89 95% Percentile (z) ~ 89.39
95% USL  126.1 99% Percentile (z) 111.6

Gamma GOF Test

A-D Test Statistic 0.595 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.763 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.125 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.158 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.655 k star (bias corrected MLE) 1.52
Theta hat (MLE)  21.65 Theta star (bias corrected MLE) ~ 23.57
nu hat (MLE) 105.9 nu star (bias corrected)  97.3
MLE Mean (bias corrected)  35.83 MLE Sd (bias corrected)  29.06

Background Statistics Assuming Gamma Distribution

95% Wilson Hilferty (WH) Approx. Gamma UPL ~ 94.24 90% Percentile  74.41
95% Hawkins Wixley (HW) Approx. Gamma UPL ~ 95.9 95% Percentile  92.91
95% WH Approx. Gamma UTL with 95% Coverage 121.5 99% Percentile  134.6

95% HW Approx. Gamma UTL with 95% Coverage 126.5
95% WHUSL 162.8 95% HW USL 174.9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.93 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0997 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage 153.9 90% Percentile (z) 73.39
95% UPL (t) 105.2 95% Percentile (z)  98.8
95% USL 248.8 99% Percentile (z) 172.6

Nonparametric Distribution Free Background Statistics
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r 32 95% UTL with 95% Coverage 140
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with  95% Coverage 140 95% BCA Bootstrap UTL with 95% Coverage 123.5
95% UPL 120.5 90% Percentile ~ 73.3
90% Chebyshev UPL 135 95% Percentile 110
95% Chebyshev UPL 180 99% Percentile  130.7
95% USL 140

L:\DCS\Projects\ENV\60443903_BLT HTRW DBO1_Camp Hero\400-Technical\421- Phase Il WP Addendum\Appendix C Background Stats\CH-

BKGD_AppendixAttachments_15Nov16.xIsx

Page 7 of 144



ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.
ConcAveWithMaxDectForD_ND_MDL (|sb|jmetals|beryllium)
General Statistics

Total Number of Observations 32 Number of Missing Observations 0

Number of Distinct Observations 28

Number of Detects 29 Number of Non-Detects 3
Number of Distinct Detects 25 Number of Distinct Non-Detects 3
Minimum Detect ~ 0.023 Minimum Non-Detect  0.0092
Maximum Detect 0.63 Maximum Non-Detect  0.01
Variance Detected  0.0151 Percent Non-Detects 9.375%
Mean Detected 0.135 SD Detected 0.123
Mean of Detected Logged Data  -2.3 SD of Detected Logged Data 0.771

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.926 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.24 Lilliefors GOF Test
5% Lilliefors Critical Value 0.161 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean 0.123 KM SD 0.121

95% UTL95% Coverage 0.387 95% KM UPL (t) 0.331
90% KM Percentile (z) 0.278 95% KM Percentile (z) 0.322
99% KM Percentile (z) 0.404 95% KM USL 0.458

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean 0.123 SD 0.123

95% UTL95% Coverage 0.392 95% UPL (t) 0.334
90% Percentile (z) 0.28 95% Percentile (z) 0.325

99% Percentile (z) 0.409 95% USL 0.464

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic 0.448 Anderson-Darling GOF Test

5% A-D Critical Value 0.759 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.145 Kolmogorov-Smirnov GOF

5% K-S Critical Value 0.165 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only
k hat (MLE) 1.839 k star (bias corrected MLE) 1.672
Theta hat (MLE)  0.0733 Theta star (bias corrected MLE)  0.0806
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

nu hat (MLE) 106.7 nu star (bias corrected)  96.97
MLE Mean (bias corrected) 0.135
MLE Sd (bias corrected) 0.104 95% Percentile of Chisquare (2kstar) 8.403

Gamma ROS Statistics using Imputed Non-Detects
GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs
GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)
For such situations, GROS method may yield incorrect values of UCLs and BTVs
This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum  0.01 Mean 0.123
Maximum 0.63 Median  0.0975

SD 0.123 cv 0.995

k hat (MLE) 1.329 k star (bias corrected MLE) 1.225

Theta hat (MLE)  0.0926 Theta star (bias corrected MLE) 0.1

nu hat (MLE)  85.06 nu star (bias corrected)  78.42

MLE Mean (bias corrected) 0.123 MLE Sd (bias corrected) 0.111

95% Percentile of Chisquare (2kstar) 6.838 90% Percentile 0.27
95% Percentile 0.344 99% Percentile 0.513

The following statistics are computed using Gamma ROS Statistics on Imputed Data
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

WH HW WH HW
95% Approx. Gamma UTL with 95% Coverage 0.457 0.49 95% Approx. Gamma UPL 0.348 0.362
95% Gamma USL 0.625 0.697

Estimates of Gamma Parameters using KM Estimates

Mean (KM) 0.123 SD (KM) 0.121
Variance (KM)  0.0146 SE of Mean (KM)  0.0217
k hat (KM) 1.04 k star (KM) 0.963
nu hat (KM)  66.54 nu star (KM)  61.63
theta hat (KM) 0.118 theta star (KM) 0.128
80% gamma percentile (KM) 0.199 90% gamma percentile (KM) 0.286
95% gamma percentile (KM) 0.374 99% gamma percentile (KM) 0.577

The following statistics are computed using gamma distribution and KM estimates
Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

WH HW WH HW
95% Approx. Gamma UTL with 95% Coverage 0.451 0.484 95% Approx. Gamma UPL 0.344 0.357
95% KM Gamma Percentile 0.328 0.339 95% Gamma USL 0.616 0.687

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic 0.984 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.926 Detected Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.105 Lilliefors GOF Test
5% Lilliefors Critical Value 0.161 Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale 0.124 Mean in Log Scale  -2.466
SD in Original Scale 0.122 SD in Log Scale 0.901
95% UTL95% Coverage 0.609 95% BCA UTL95% Coverage 0.63
95% Bootstrap (%) UTL95% Coverage 0.63 95% UPL (t) 0.401
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

90% Percentile (z) 0.269 95% Percentile (z) 0.374
99% Percentile (z) 0.691 95% USL 1.033

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data  -2.524 95% KM UTL (Lognormal)95% Coverage 0.717
KM SD of Logged Data 1.002 95% KM UPL (Lognormal) 0.45
95% KM Percentile Lognormal (z) 0.417 95% KM USL (Lognormal) 1.292

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale 0.123 Mean in Log Scale  -2.585

SD in Original Scale 0.123 SD in Log Scale 1.162

95% UTL95% Coverage 0.957 95% UPL (t) 0.558
90% Percentile (z) 0.334 95% Percentile (z) 0.51

99% Percentile (z) 1.126 95% USL 1.893

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 32 95% UTL with95% Coverage 0.63
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59 95% UPL 0.441
95% USL 0.63 95% KM Chebyshev UPL 0.657

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|calcium (ca)|ml])

General Statistics

Total Number of Observations 16 Number of Distinct Observations 14
Minimum 250 First Quartile 480
Second Largest 1400 Median 535
Maximum 2500 Third Quartile 740
Mean 755 SD 562.6
Coefficient of Variation 0.745 Skewness 2.301
Mean of logged Data 6.448 SD of logged Data 0.572

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.524 d2max (for USL) 2.443

Normal GOF Test

Shapiro Wilk Test Statistic 0.708 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.887 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.345 Lilliefors GOF Test
5% Lilliefors Critical Value 0.213 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Background Statistics Assuming Normal Distribution
95% UTL with 95% Coverage 2175
95% UPL (t) 1772
95% USL 2129

90% Percentile (z) 1476
95% Percentile (z) 1680
99% Percentile (z) 2064

Gamma GOF Test

A-D Test Statistic 1.145 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.745 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.302 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.217 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.959 k star (bias corrected MLE) 2.446
Theta hat (MLE) 255.2 Theta star (bias corrected MLE)  308.7
nu hat (MLE)  94.67 nu star (bias corrected)  78.26
MLE Mean (bias corrected) 755 MLE Sd (bias corrected) 482.8
Background Statistics Assuming Gamma Distribution
95% Wilson Hilferty (WH) Approx. Gamma UPL 1737 90% Percentile 1402
95% Hawkins Wixley (HW) Approx. Gamma UPL 1741 95% Percentile 1683
95% WH Approx. Gamma UTL with 95% Coverage 2365 99% Percentile 2299
95% HW Approx. Gamma UTL with 95% Coverage 2419
95% WH USL 2288 95% HW USL 2335
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.887 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.263 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.213 Data Not Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level
Background Statistics assuming Lognormal Distribution
95% UTL with 95% Coverage 2677 90% Percentile (z) 1315
95% UPL (t) 1776 95% Percentile (z) 1619
95% USL 2556 99% Percentile (z) 2391
Nonparametric Distribution Free Background Statistics
Data appear Approximate Lognormal at 5% Significance Level
Nonparametric Upper Limits for Background Threshold Values
Order of Statistic, r 16 95% UTL with 95% Coverage 2500
Approx, f used to compute achieved CC 0.842 Approximate Actual Confidence Coefficient achieved by UTL 0.56
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with  95% Coverage 2500 95% BCA Bootstrap UTL with 95% Coverage 2500
95% UPL 2500 90% Percentile 1300
90% Chebyshev UPL 2495 95% Percentile 1675
95% Chebyshev UPL 3283 99% Percentile 2335
95% USL 2500

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

and consists of observations collected from clean unimpacted locations.
The use of USL tends to provide a balance between false positives and false negatives provided the data
represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|calcium (ca)|wsl|)

General Statistics

Total Number of Observations 16 Number of Distinct Observations 16
Minimum 170 First Quartile  303.8
Second Largest 730 Median 420
Maximum 960 Third Quartile 515
Mean 440 SD 1929
Coefficient of Variation 0.438 Skewness 1.402
Mean of logged Data 6.005 SD of logged Data 0.415
Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.524 d2max (for USL) 2.443
Normal GOF Test
Shapiro Wilk Test Statistic 0.892 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.887 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.177 Lilliefors GOF Test
5% Lilliefors Critical Value 0.213 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level
Background Statistics Assuming Normal Distribution
95% UTL with 95% Coverage 926.8 90% Percentile (z) 687.2
95% UPL (t) 788.5 95% Percentile (z) 757.2
95% USL  911.2 99% Percentile (z) 888.7
Gamma GOF Test
A-D Test Statistic 0.278 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.741 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.129 Kolmogorov-Smirnov Gamma GOF Test
5% K-S Critical Value 0.216 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 6.299 k star (bias corrected MLE) 5.16
Theta hat (MLE)  69.85 Theta star (bias corrected MLE) ~ 85.28
nu hat (MLE) 201.6 nu star (bias corrected) 165.1
MLE Mean (bias corrected) 440 MLE Sd (bias corrected) 193.7
Background Statistics Assuming Gamma Distribution
95% Wilson Hilferty (WH) Approx. Gamma UPL  818.2 90% Percentile  699.3
95% Hawkins Wixley (HW) Approx. Gamma UPL  825.9 95% Percentile  799.3
95% WH Approx. Gamma UTL with 95% Coverage 1030 99% Percentile 1010
95% HW Approx. Gamma UTL with 95% Coverage 1054
95% WHUSL 1005 95% HW USL 1026

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Lognormal GOF Test
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

5% Shapiro Wilk Critical Value 0.887 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.12 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.213 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage 1155 90% Percentile (z) 690.1
95% UPL (t) 858.1 95% Percentile (z) 802.3
95% USL 1117 99% Percentile (z) 1064

Nonparametric Distribution Free Background Statistics
Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r 16 95% UTL with 95% Coverage 960

Approx, f used to compute achieved CC 0.842 Approximate Actual Confidence Coefficient achieved by UTL 0.56
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with 95% Coverage 960 95% BCA Bootstrap UTL with 95% Coverage 960
95% UPL 960 90% Percentile 635

90% Chebyshev UPL 1036 95% Percentile  787.5

95% Chebyshev UPL 1307 99% Percentile  925.5

95% USL 960

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sbjmetals|chromium])

General Statistics

Total Number of Observations 32 Number of Distinct Observations 24
Minimum 3.2 First Quartile 8.575
Second Largest 40 Median 13.75
Maximum 41 Third Quartile 18.25
Mean  15.53 SD  10.29
Coefficient of Variation 0.663 Skewness 1.328
Mean of logged Data 2.542 SD of logged Data 0.656

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.176 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution
95% UTL with 95% Coverage 38.04 90% Percentile (z) 28.73
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ProUCL Output - Background Threshold Values (with NDs)

95% UPL (1)
95% USL

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

(version 5.1.002)

33.26
44.08

32.47
39.48

95% Percentile (z)
99% Percentile (z)

Gamma GOF Test

0.476 Anderson-Darling Gamma GOF Test

0.755 Detected data appear Gamma Distributed at 5% Significance Level
0.112 Kolmogorov-Smirnov Gamma GOF Test

0.157 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.646 k star (bias corrected MLE) 2.418
Theta hat (MLE) 5.872 Theta star (bias corrected MLE) 6.424
nu hat (MLE) 169.3 nu star (bias corrected) 154.8
MLE Mean (bias corrected) 15.53 MLE Sd (bias corrected) 9.989
Background Statistics Assuming Gamma Distribution
95% Wilson Hilferty (WH) Approx. Gamma UPL ~ 35.32 90% Percentile  28.91
95% Hawkins Wixley (HW) Approx. Gamma UPL 36 95% Percentile  34.74
95% WH Approx. Gamma UTL with 95% Coverage  43.69 99% Percentile  47.53
95% HW Approx. Gamma UTL with 95% Coverage  45.3
95% WHUSL  56.03 95% HW USL  59.51
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.93 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0998 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage  53.3 90% Percentile (z)  29.45
95% UPL (t)  39.31 95% Percentile (z)  37.37
95% USL  78.34 99% Percentile (z)  58.43

Nonparametric Distribution Free Background Statistics
Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values
Order of Statistic, r 32
1.684

95% UTL with 95% Coverage 41

0.806

Approximate Sample Size needed to achieve specified CC 59
95% BCA Bootstrap UTL with 95% Coverage 41

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

95% Percentile Bootstrap UTL with 95% Coverage 41

95% UPL  40.35 90% Percentile  34.5
90% Chebyshev UPL  46.9 95% Percentile  38.9
95% Chebyshev UPL  61.1 99% Percentile  40.69

95% USL 41

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|cobalt])

General Statistics
Total Number of Observations
Minimum
Second Largest
Maximum
Mean
Coefficient of Variation

Mean of logged Data

32
0.7
9.6
9.8
3.573
0.709
1.062

Number of Distinct Observations 28
First Quartile 1.775
Median 2.725
Third Quartile 4.875
SD 2.534
Skewness 1.406
SD of logged Data 0.653

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL)

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

2.186

d2max (for USL) 2.773

Normal GOF Test

0.814
0.93

0.199
0.154

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors GOF Test

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage
95% UPL (t)
95% USL

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

9.113
7.936
10.6

90% Percentile (z) 6.821
95% Percentile (z) 7.741
99% Percentile (z) 9.468

Gamma GOF Test

0.765
0.756
0.135
0.157

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
Kolmogorov-Smirnov Gamma GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

k hat (MLE)

Theta hat (MLE)

nu hat (MLE)

MLE Mean (bias corrected)

Gamma Statistics

2514

1.421
160.9

3.573

k star (bias corrected MLE) 2.299

Theta star (bias corrected MLE) 1.554
nu star (bias corrected) 147.2

MLE Sd (bias corrected) 2.357

Background Statistics Assuming Gamma Distribution

95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage
95% WH USL

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Lilliefors Test Statistic

8.242
8.354
10.24
10.55
13.2

90% Percentile 6.728
95% Percentile 8.116
99% Percentile 11.17

95% HWUSL  13.92

Lognormal GOF Test

0.966
0.93
0.0919

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level

Lilliefors Lognormal GOF Test
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

95% UTL with 95% Coverage 12.06 90% Percentile (z) 6.679
95% UPL (t) 8.906 95% Percentile (z) 8.469
95% USL  17.7 99% Percentile (z)  13.22

Nonparametric Distribution Free Background Statistics
Data appear Approximate Gamma Distribution at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r 32 95% UTL with 95% Coverage 9.8
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with 95% Coverage 9.8 95% BCA Bootstrap UTL with 95% Coverage 9.8
95% UPL 9.67 90% Percentile 8.27
90% Chebyshev UPL 11.29 95% Percentile 9.325
95% Chebyshev UPL 14.79 99% Percentile 9.738

95% USL 9.8

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

ConcAveWithMaxDectForD_ND_MDL (|sb|metals|copper]|)

General Statistics

Total Number of Observations 32 Number of Distinct Observations 21
Minimum 5.4 First Quartile 16.75
Second Largest 72 Median 29
Maximum 76 Third Quartile 38
Mean  30.27 SD 18.24
Coefficient of Variation 0.603 Skewness 1.069
Mean of logged Data 3.231 SD of logged Data 0.628

Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.93 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.141 Lilliefors GOF Test
5% Lilliefors Critical Value 0.154 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage 70.15 90% Percentile (z) 53.64
95% UPL (t) 61.67 95% Percentile (z)  60.27
95% USL 80.85 99% Percentile (z)  72.7
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

Gamma GOF Test

A-D Test Statistic 0.379 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.753 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.102 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value 0.157 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.951 k star (bias corrected MLE) 2.695
Theta hat (MLE) 10.26 Theta star (bias corrected MLE) 11.23
nu hat (MLE) 188.9 nu star (bias corrected) 172.5
MLE Mean (bias corrected)  30.27 MLE Sd (bias corrected) 18.44
Background Statistics Assuming Gamma Distribution
95% Wilson Hilferty (WH) Approx. Gamma UPL  66.66 90% Percentile  54.98
95% Hawkins Wixley (HW) Approx. Gamma UPL  68.08 95% Percentile  65.53
95% WH Approx. Gamma UTL with 95% Coverage  81.74 99% Percentile ~ 88.54
95% HW Approx. Gamma UTL with 95% Coverage  84.86
95% WHUSL 103.8 95% HW USL 110.3
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.93 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.126 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.154 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Background Statistics assuming Lognormal Distribution
95% UTL with 95% Coverage 100 90% Percentile (z)  56.63
95% UPL (t)  74.69 95% Percentile (z)  71.16
95% USL  144.6 99% Percentile (z) 109.2
Nonparametric Distribution Free Background Statistics
Data appear Approximate Normal at 5% Significance Level
Nonparametric Upper Limits for Background Threshold Values
Order of Statistic, r 32 95% UTL with 95% Coverage 76
Approx, f used to compute achieved CC 1.684 Approximate Actual Confidence Coefficient achieved by UTL 0.806
Approximate Sample Size needed to achieve specified CC 59
95% Percentile Bootstrap UTL with 95% Coverage 76 95% BCA Bootstrap UTL with 95% Coverage 76
95% UPL 734 90% Percentile  61.8
90% Chebyshev UPL  85.84 95% Percentile  68.15
95% Chebyshev UPL 111 99% Percentile  74.76

95% USL 76

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.
Therefore, one may use USL to estimate a BTV only when the data set represents a background data set free of outliers
and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.
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ProUCL Output - Background Threshold Values (with NDs)
(version 5.1.002)

ConcAveWithMaxDectForD_ND_MDL (|sb|metals]iron (fe)|)

General Statistics
Number of Distinct Observations 25
First Quartile 5600
Median 12500
Third Quartile 16250

Total Number of Observations 32
Minimum 1900

Second Largest 36000

Maximum 38000

Mean 12953 SD 9257
Coefficient of Variation 0.715 Skewness 1.336
Mean of logged Data 9.23 SD of logged Data 0.722
Critical Values for Background Threshold Values (BTVs)
Tolerance Factor K (For UTL) 2.186 d2max (for USL) 2.773

Normal GOF Test
Shapiro Wilk Test Statistic 0.854
5% Shapiro Wilk Critical Value 0.93
0.174
0.154

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors GOF Test

Data Not Normal at 5% Significance Level

Lilliefors Test Statistic
5% Lilliefors Critical Value

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

95% UTL with 95% Coverage 33191
95% UPL (t) 28892
95% USL 38625

90% Percentile (z) 24816
95% Percentile (z) 28179
99% Percentile (z) 34488

Gamma GOF Test

A-D Test Statistic 0.496
5% A-D Critical Value 0.758
K-S Test Statistic 0.105
5% K-S Critical Value 0.157

Anderson-Darling Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level
Kolmogorov-Smirnov Gamma GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 2.24
Theta hat (MLE) 5782
nu hat (MLE) 143.4
MLE Mean (bias corrected) 12953

k star (bias corrected MLE) 2.051
Theta star (bias corrected MLE) 6315
nu star (bias corrected) 131.3
MLE Sd (bias corrected) 9045

Background Statistics Assuming Gamma Distribution

95% Wilson Hilferty (WH) Approx. Gamma UPL 31038 90% Percentile 25043
95% Hawkins Wixley (HW) Approx. Gamma UPL 31755 95% Percentile 30481
95% WH Approx. Gamma UTL with 95% Coverage 38926 99% Percentile 42522

95% HW Approx. Gamma UTL with 95% Coverage 40623
95% WH USL 50675 95% HW USL 54347

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Lilliefors Test Statistic

5% Lilliefors Critical Value

Lognormal GOF Test

0.969 Shapiro Wilk Lognormal GOF Test

0.93 Data appear Lognormal at 5% Significance Level
0.132 Lilliefors Lognormal GOF Test

0.154 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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