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EXECUTIVE SUMMARY

In 2005, Naval Air Station Brunswick (NASB) was designated for closure under the authority of the
Defense Base Realignment and Closure (BRAC) Act of 1990, Public Law 101-510, as amended. BRAC
legislation requires that base closure be in full compliance with the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA). The operational closure date for NASB was
September 15, 2011, and relocation of mission operations to Naval Air Station (NAS) Jacksonville,
Florida, began in 2008. The former NASB Main Base is located in Cumberland County, Maine, and
comprises approximately 2,834 acres situated between the Androscoggin River and Casco Bay southeast
of the town center of Brunswick, approximately 25 miles northeast of Portland, Maine. NASB includes
undeveloped property with forest and grass cover (for recreational use), redeveloped buildings (for
commercial use), and residential areas. The Base Reuse Plan indicates that the central, southern, and
western portions of the Skeet Range (SKT) will be used for business and technology industries, and the

eastern portion will be used for outdoor recreation.

This Sampling and Analysis Plan (SAP) encompasses Field Sampling Plan (FSP) and Quality Assurance
Project Plan (QAPP) requirements for a Remedial Investigation (RI) of shallow soils at SKT at NASB.
This document constitutes the planning document, addressing specific protocols for sample collection,
sample handling and storage, chain of custody, laboratory and field analyses, data validation, and data
reporting. This SAP is being prepared and will be implemented by Tetra Tech NUS, Inc. (Tetra Tech).

SKT is located on 78 acres in the southeastern portion of former NASB in an open field approximately
75 meters north and 100 meters east of Building 55. The former range was located adjacent to Range
Road just northeast of the taxiway intersection and was used for the training of military personnel during
the 1950s. Navy Programming Guidance from the 1950s defined the surface danger zone (SDZ) of a
standard skeet range as a 900-foot radius from the shooting field, therefore, the potential for munitions
constituents (MC) exists in this entire area. The likely shotfall zone, the area between 375 to 680 feet
from the firing point, is the area where the highest concentrations of MC are expected. On range maps
from 1952, the range is shown with the direction of fire to the north; however, in a 1957 aerial photograph,
the range is shown with the direction of fire to the east. It appears that the layout of the range and
direction of fire were changed to maintain a safe distance from the shooting field, as outlined in the
Programming Guide, because the area east of the range was undeveloped. During the Site Inspection
(SI) (Tetra Tech, 2011), shallow surface soil [0 to 3 inches below ground surface (bgs)], deep surface soil
(3 to 12 inches hgs), sediment, and surface water samples were collected. Soil samples were analyzed
for lead using X-Ray Fluoresence (XRF) and/or fixed-base laboratory Target Analyte List (TAL) metals.

All soil samples analyzed by fixed-base laboratory were analyzed for polynuclear aromatic hydrocarbons
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(PAHSs), and soil samples near the firing point were also analyzed for nitroglycerin and dinitrotoluenes
(DNTs). A few samples were also analyzed for total organic carbon (TOC), pH, and cation exchange
capacity (CEC). The Sl soil sampling focused on the likely shotfall zone, which is defined by the Navy
Programming Guidance from the 1950s as up to 680 feet from the firing point. During the SI, chemical
concentrations indicated that contamination was present up to the rear edge (680 feet) of the likely
shotfall zone. Therefore, additional investigation of the area beyond the likely shotfall zone of 680 feet is
needed to confirm the extent of surface and subsurface soil contamination, to approximately 900 feet
from the firing point, encompassing the entire SDZ. Additional sample locations around the firing point to
the edge of the likely shotfall zone are also proposed to delineate the extent of contamination over the

entire SDZ, and support a likely future surface soil removal action.

Portions of SKT have been a part of environmental investigations in the recent past, including Site 9
(northeastern portion of SKT), where a former incinerator was located, and ash buried from incinerator
operations. A removal action occurred at Site 9 from 2006 to 2008 during which the majority of an ash
landfill was excavated from the site. However, due to scope restrictions the excavation ended and clean
backfill was put in place prior to all ash being removed. Subsequent investigations at Site 9 have

delineated the visible extent of ash remaining. This report is pending.

Site 6 is also located within the SKT footprint, and was the location of the Sandy Road Rubble and
Asbestos Disposal Site, where construction debris and asbestos-containing materials were disposed of in
a shallow pit. A removal action was conducted following the 1993 Record of Decision, and the debris was

removed and the site was regarded. The site requires No Further Action (NFA).

A portion of Site 11 is also located within the SKT footprint. Site 11 is the location of a former Fire
Training Area that was used regularly over a 30-year period ending in the fall of 1990. Waste liquids
(fuels, oils, and degreasing solvents) were used as fuels for fire training exercises, resulting in
contamination of soil and groundwater at the site. In February 1998, a ROD was finalized for Site 11
documenting the selected remedy for soil at Site 11 as NFA. The NFA decision was supported by the
results of the 1990 FS, which concluded that the only risk at this site was for the potential of continuing
impacts to groundwater from soil at Sites 11 and 13. Site 11 groundwater contamination is addressed by
continued operation of the groundwater remedy for the Eastern Plume. Site 11 is not considered a

potential source of contamination to the SKT.
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ACRONYMS AND ABBREVIATIONS

%R Percent Recovery

%D Percent Drift

bgs below ground surface

BRAC Base Realignment and Closure

CAS Chemical Abstract Services

CCME Canadian Council of Ministers of the Environment
CEC Cation Exchange Capacity

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980
CFR Code of Federal Regulations

CLP Contract Laboratory Program

COPC Contaminant of Potential Concern

CsS™Mm Conceptual Site Model

CTO Contract Task Order

DoD Department of Defense

DOT Department of Transportation

DNTs Dinitrotoluenes

DQO Data Quality Objective

DVM Data Validation Manager

EDD Electronic Data Deliverable

ELAP Environmental Laboratory Approval Program
EPA-NE Environmental Protection Agency Northeast
ERA Ecological Risk Assessment

FOL Field Operation Leader

FSP Field Sampling Plan

FTMR Field Task Modification Request

g gram

GC Gas Chromatograph

GC/MS Gas Chromatograph/Mass Spectrometer
GPS Global Positioning System

HASP Health and Safety Plan

HAZWOPER Hazardous Waste Operations and Emergency Response
HI Hazard Index

HSM Health and Safety Manager

ICP Inductively Coupled Plasma

091111/P Page 5 of 63 CTO 69



Tier Il SAP Remedial Investigation
Munitions Response Program Site Skeet Range
NAS Brunswick, Brunswick Maine

ICP-MS Inductively Coupled Plasma Mass Spectrometer
IDW Investigation-Derived Waste

IEUBK Integrated Exposure Uptake Biokinetic

ILCR Incremental Lifetime Cancer Risk

Katahdin Katahdin Analytical Services, Inc.

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LOD Limit of Detection

LOQ Limit of Quantification

MC Munitions Constituents

MEDEP Maine Department of Environmental Protection
mL milliliter

MPC Measurement Performance Criteria

MS/MSD Matrix Spike/Matrix Spike Duplicate

NAS Naval Air Station

NASB Naval Air Station Brunswick

NAVFAC Naval Facilities Engineering Command

Navy United States Department of the Navy

NIRIS Naval Installation Restoration Information Solution
ORNL Oak Ridge National Laboratory

OSHA Occupational Safety and Health Administration
PAH Polynuclear aromatic hydrocarbon

PALs Project Action Levels

PA Preliminary Assessment

PID Photoionization Detector

PM Project Manager

PQOs Project Quality Objectives

PRG Preliminary Remediation Goals

PSL Project Screening Levels

QA Quality Assurance

QAM Quality Assurance Manager

QAO Quality Assurance Officer

QAPP Quality Assurance Project Plan

QC Quality Control

QSM Quality Systems Manual

RAGs Remedial Action Guidelines

RI Remedial Investigation
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RPM
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SAP
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1.0 Project Organizational Chart
(UFP-QAPP Manual Section 2.4.1 — Worksheet #5)

Lines of Authority Lines of Communication --------------
Mi_chaél Daly Paul Il3ur 5 Claudia Sait
United States 9 Maine Department of
Environmental BERA.C PMO ![\HIE Environmental
Protection Agency nvironmenta ;
(USEPA) Remedial Coordinator Protectgr;)(Ml\/lEDEP)
Project Manager (RPM) 215-897-4915
617-918-1384 207-287-7713
Janice Nielsen
Todd Bober Qualit N:;Igurance
] 21\15&5%5 Zg/lll ------ éfficer
| R (QAO)/Chemist
: 757-322-8339
|
|
:
Matt Soltis Linda Klink Tom Johnston Joseph Samchuck
Tetra Tech Tetra Tech Tetra Tech Tetra Tech
Health and Safety --------1 Project Manager f----- Quiality Assurance Data Validation
Manager (HSM) (PM) Manager (QAM) Manager (DVM)
412-921-8912 412-921-8650 412-921-8615 412-921-8510
T
|
Brian Geringer . .
Tetra Tech K?’ﬂr??epcsr? : Matt Kraus Jennifer Obrin
Site Safety and Field Operation Tetra Tech Katahdin Analytical
Health Officer Leader (FOL) Project Chemist Laboratory PM
(SSHO) 978-474-8411 412-921-8729 207-874-2400
978-474-8406
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2.0 Communication Pathways
(UFP-QAPP Manual Section 2.4.2 — Worksheet #6)

The communication pathways for the SAP are shown below.

Revision No: 1
Revision Date: December 2011

Responsible Person

Phone Number

Communication Drivers Affiliation Name and/or E-Mail Procedure
After realizing an amendment is needed, Tetra
Tech PM will document the proposed changes via a
Field Task Modification Request (FTMR) form
within 5 days and send the Navy RPM a
Tetra Tech PM Linda Klink 412-921-8650 concurrence letter within 7 days of identifying the
Navy RPM Todd Bober 215-897-4911 need for change for review and approval.
SAP amendments ] ) I -
MEDEP RPM Claudia Sait 207-287-7713 The Navy RPM will sign the letter within 5 days of
EPA RPM Michael Daly 617-918-1384 receipt, if approved. The Navy RPM will then
inform the regulator RPMs of the issue within one
day.
The Tetra Tech PM will send scope changes to the
Project Team via e-mail within 1 business day.
The Tetra Tech PM will verbally inform the Navy
Tetra Tech PM Linda Klink 412-921-8650 RPM and the NAS_B IRP-Manager on the dgy that
Schedule changes schedule change is known and document via a
Navy RPM Todd Bober 215-897-4911

schedule concurrence letter within 7 days or prior to
the first affected deliverable date.

091111/P (Section 2.0)
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Communication Drivers

Responsible Person
Affiliation

Name

Phone Number
and/or E-Mail

Procedure

Tetra Tech FOL

Keith Simpson

412-9218131

The Tetra Tech FOL will inform Tetra Tech PM
verbally the day the issue is realized. Tetra Tech
PM will inform the Navy RPM of the issue (verbally
or via e-mail) within 1 day of the Tetra Tech FOL's
notification. The Navy RPM will then inform the
regulator RPMs of the issue within one day. Tetra
Tech PM will also send a concurrence letter to the

N . i i -921- Navy RPM within 7 days, if project scope is
Field ISSues that require Tetra Tech PM Hinda Klink 412-921-8650 affected. The Navy RPM will sign the letter within 5
changes in scope or Navy RPM Todd Bober 215-897-4911 oo .

) ; : _ _ days of receipt, if scope change is warranted. The
implementation of field work MEDEP RPM Claudia Sait 207-287-7713 scope change is to be implemented before further
EPA RPM Michael Daly 617-918-1384 work is executed. The Tetra Tech PM will
document the change via a FTMR form within 2
days of identifying the need for change and will
obtain required approvals within 5 days of initiating
the form. The form will be placed in the project file,
with signatures as determined by the Tetra Tech
PM.
Keith 412-921-8131/978-
Tetra Tech FOL/SSHO Simpson/Brian 474-8406
Stop work recommendations, Geringer
for example, to protect Tetra Tech PM Linda Klink 412-921-8650 The Tetra Tech FOL or SSHO will inform onsite
workers from unsafe Tetra Tech QAM Tom Johnston 412-921-8615 personnel, subcontractor(s), and the identified
conditions/situations or to Navy RPM Todd Bober 215-897-4911 Project Team members within one hour (verbally or
prevent a degradation in On-site Point of Contact TeglT by e-mail).
quality of work Bob LeClere 207-406-2290
MEDEP RPM Claudia Sait 207-287-7713
EPARPM Michael Daly 617-918-1384
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Communication Drivers Affiliation

Responsible Person

Name

Phone Number
and/or E-Mail

Procedure

Tetra Tech FOL

Field data quality issues
Tetra Tech PM

Keith Simpson
Linda Klink

412-921-8131
412-921-8650

The Tetra Tech FOL will inform the Tetra Tech PM
verbally or by e-mail on the same day that a field
data quality issue is discovered. If the Tetra Tech
PM determines that the problem significantly
impacts the project, the Tetra Tech PM will inform
the Navy RPM of the issue (verbally or via e-email)
within 1 day of the Tetra Tech FOL'’s notification.

Laboratory PM
Tetra Tech Project
Chemist

Tetra Tech DVM
Tetra Tech PM
Navy RPM

Laboratory analytical data
quality issues

Kelly Perkins
Matthew Kraus

Joe Samchuck
Linda Klink
Todd Bober
Dave Barclift
Jan Nielsen

207-874-2400
412-921-8729

412-921-8510
412-921-8650
215-897-4911
215-897-4913
757-322-8339

The Laboratory PM will notify (verbally or via e-mail)
the Tetra Tech Project Chemist within 1 business
day of when an issue related to laboratory data is
discovered.

The Tetra Tech Project Chemist will notify (verbally
or via e-mail) the DVM and the Tetra Tech PM
within 1 business day.

Tetra Tech DVM or Project Chemist notifies Tetra
Tech PM verbally or via e-mail within 48 hrs of
validation completion that a non-routine and
significant laboratory quality deficiency has been
detected that could affect this project and/or other
projects. The Tetra Tech PM verbally advises the
— Navy RPM within 24 hours of natification from the
Tetra Tech Project Chemist or DVM. The Navy
RPM takes corrective action appropriate for the
identified deficiency. Examples of significant
laboratory deficiencies include data reported that
has a corresponding failed tune or initial calibration
verification. Corrective actions may include a
consult with the Navy Chemist.
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3.0 Project Planning Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1 — Worksheet #9)

Revision No: 1

Revision Date: December 2011

Project Name:

Projected Date(s) of Sampling:
Project Manager:

Date of Session:

Scoping Session Purpose:

RI for Munitions Response Program Site SKT

Fall 2011
Linda Klink

Sessions held in July/August 2011
To establish project scope for SKT RI

Site Location:

Site Name: SKT
NASB, Brunswick, Maine

Name Title Affiliation Phone # E-mail Address Project Role
Naval Facilities
Todd Bober RPM Engineering Command 215-897-4911 todd.bober@navy.mil RPM
(NAVFAC) Atlantic
Linda Klink PM Tetra Tech 412-921-8650 linda.klink@tetratech.com PM
Activity
Jeff Orient Activity Coordinator Tetra Tech 412-921-8778 jeff.orient@tetratech.com CoordlnaFor
and technical
review
Stephanie Warino Geologist Tetra Tech 412-921-8868 stephanie.warino@tetratech.com Geologist
Project Chemist
Matt Kraus Risk Assessor Tetra Tech 412-921-8729 matthew.kraus@tetratech.com and Risk
Assessor
Risk
Lee Ann Sinagoga Risk Assessment Manager Tetra Tech 412-921-8887 leeann.sinagoga@tetratech.com A.T.Zizi?;zrt
Review
Note: MEDEP, EPA, and/or the public were not participants in the project planning sessions.
Comments/Consensus Decisions:
e Shallow surface (0 to 3 inches bgs) and deep surface soil (3 to 12 inches bgs) will be investigated during the RI.
e Soil will be analyzed for select metals and PAHS, since there were exceedances of project action levels (PALS) during the SI.
091111/P (Section 3.0) Page 12 of 63 CTO 69
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e Project Screening Levels (PSLs) for use in Contaminant of Potential Concern (COPC) selection during the RI will include USEPA Residential
Soil Regional Screening Levels (RSLs).

e The shallow soil sampling will be extended beyond the likely shotfall zone of 680 feet from the firing points and will fill in data gaps from the
firing points to 900 feet from the firing points (the entire SDZ), in the following areas (defined in the SI): Skeet Range (pre-1950s) and Skeet
Range (post-1950). Since areas north of the Impoundment Ponds are developed (parking lots, buildings, reworked soil, etc), sampling in

these areas is designed to identify native soil so that impacts to shallow soil from the SKT can be fully delineated (Figure 1).

e A risk assessment will be conducted to determine potential risks to human health and the environment and to aid in the development of

Preliminary Remediation Goals (PRGs) and establishing the remediation footprint for shallow soil.

e During the SI, samples were analyzed using XRF to confirm the approximate site footprint. No XRF data will be used in the RI risk

assessment, because sufficient and more reliable fixed-base laboratory data is/will be available for risk assessment purposes.
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4.0 Conceptual Site Model
(UFP-QAPP Manual Section 2.5.2 — Worksheet #10)

4.1 HISTORICAL INFORMATION

SKT is located on 78 acres in the southeastern portion of former NASB in an open field approximately
75 meters north and 100 meters east of Building 55 (Figure 1). The former SKT was located adjacent to
Range Road just northeast of the taxiway intersection, and was used for training military personnel during
the 1950s. Navy Programming Guidance from the 1950s defined the SDZ of a skeet range as a 900-foot
radius from the shooting field. On range maps from 1952, the range is shown with the direction of fire to
the north; however, in a 1957 aerial photograph, the range is shown with the direction of fire to the east.
It appears that the layout of the range and direction of fire were changed to maintain a safe distance from
the shooting field outlined in the Programming Guidance because the area east of the range was
undeveloped. An S| was conducted at SKT to build on the information presented in the Preliminary
Assessment (PA), by gathering initial field data to determine whether munitions constituents (MC) that
may have originated from previous site operations were present and potentially contributing to
environmental impacts in site media. The S| conducted at SKT (Tetra Tech, 2011) included shallow
surface (0 to 3 inches bgs) and deep surface (3 to 12 inches bgs) soil, sediment, and surface water

sampling extending slightly beyond the likely shotfall zone (680 feet from the firing point).

Buildings which were located within the SKT boundary, but have been demolished include:

e Building 52, for which no information is currently available. Building 52’s construction and demolition

dates, and uses will be researched during the RI.

e Building 293, for which no information is currently available. Building 293's construction and

demolition dates, and uses will be researched during the RI.

Buildings which are currently located within the SKT boundary include:

Building 226, which was built in 2001 and is the Sea Cadets Building,

Building 221, which was built in 1999 and is the Thrift Shop,

Building 537, which was built in 1958 and is the Sewage Pump House,

Building 201, which was built in 1953 and is the Galley/Neptune Hall,
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Building 420, for which no information is currently available. Building 420’s construction uses will be

researched during the RI.
e Building 29, which was built in 1988 and is the Auto Hobby Shop,
e Building 79, which was built in 1980 and is the Auto Hobby Shop Storage,

e Building 81, located in the western portion of the site, was used as an inert weapons storage facility
between 1980 and 1995. From 1995 until 2010, the building was used for management and storage
of hazardous materials (CHRIMP facility). Building 81 was built in 1980.

e The housing located in the northern portion of the SKT was built in 2002, and is currently in use as
the Bachelors Enlisted Quarters complex known as Orion’s Landing barracks; the buildings are two-
story, wood-framed on concrete slab foundations with two-story apartments used as living quarters
for two people, plus a mechanical room with two natural-gas-fired boilers; within safety zone of former

skeet range, but outside shot fall zone.

Site 9 is the site of a former incinerator and ash landfill/dump area. During operation of the incinerator,
from April 1943 until fall 1946 and possibly as late as 1953, solid wastes were burned and the ash was
placed in the dump at and around the location of former barracks Buildings 218 and 219 (located north of
Neptune Drive). Wastes reportedly disposed of at this location included solvents that were burned on the
ground, paint sludge, and possibly wastes from a metal shop. The dump was eventually covered by
vegetation and asphalt when Barracks Buildings 218 and 219 were constructed over the dump area.
Approximately 49,000 tons of ash-contaminated soils have been removed from the site. Visual
observations of ash at and beyond the northern and southern excavation boundaries prompted additional
investigations. The SKT also encompasses a portion of Site 9 (the Neptune Drive Disposal Site)
(Figure 1).

Site 6 is located within the SKT boundary. Site 6 (eastern portion of site) was originally a small
depression that was later filled with construction debris until the late 1970’s. Aircraft parts reportedly were
disposed of at this site, and asbestos-covered pipes were seen protruding from the surface soil during a
site inspection in 1980. It was estimated that approximately 250 cubic yards (yd3) of the fill material at
Site 6 contained asbestos. Based on the RI and baseline risk assessment results, no asbestos was
detected in surface soil samples; therefore, there was no current risk to human health and the
environment from exposure to asbestos. The remedy was designed to remove the buried wasted and

place it beneath a permanent low-permeability cap at Sites 1 and 3, providing necessary subgrade
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material beneath the cap. After receipt of the confirmatory sampling data, Site 6 was re-graded to

minimize erosion and seeded to re-establish vegetation. NFA is required for Site 6 (Tetra Tech, 2010).

Site 11 is the location of a former Fire Training Area that was used regularly over a 30-year period ending
in the fall of 1990. Waste liquids (fuels, oils, and degreasing solvents) were used as fuels for fire training
exercises, resulting in contamination of soil and groundwater at the site. Originally, the training exercises
introduced the various combustible materials directly onto the ground surface at the site. In 1987, a
circular concrete liner, berm, and 6,000-gallon underground storage tank (UST) (located north of the pit)
were installed at the site. The concrete pad and UST were removed from the site in 1995. Site 11 is one
of three former sources of groundwater contamination in the Eastern Plume. In February 1998, a ROD
was finalized for Site 11 documenting the selected remedy for soil at Site 11 as NFA. This alternative
was selected because the soil did not pose an unacceptable risk from direct contact or incidental
ingestion. The NFA decision was supported by the results of the 1990 FS, which concluded that the only
risk at this site was for the potential of continuing impacts to groundwater from soil at Sites 11 and 13.
Site 11 groundwater contamination is addressed by continued operation of the groundwater remedy for

the Eastern Plume.

4.2 GEOLOGY

The subsurface material located at the SKT consists of unconsolidated sediment (gravel, sand, and silty
clays) overlying the Ordovician metamorphic Cape Elizabeth Formation, which is described as a rusty-
weathering, thinly bedded, micaceous schist or gneiss with interbeds of mica-quartz schist. The United
States Department of Agriculture, Soil Conservation Service (USDA-SCS) Soil Survey for Cumberland
County, Maine (1974) shows soils in the vicinity of former NASB as belonging to the Windsor-Hinckley-
Deerfield Association. These soils are described as deep, excessively drained to moderately well
drained, nearly level to steep, and coarse textured. They occur on bottomlands, glacial terraces, outwash
plains, and a few hills and ridges. The major soils are rapidly permeable with a seasonal high water
table. Soil borings were advanced during the Sl to maximum depths of 1 foot at the SKT. Based on the
soil boring log information, the shallow subsurface at the site is fine- to medium-grained sand with trace to

some silt.

The site is relatively level in the area of the former shooting stations. The land surface in the area of the
shooting field slopes to the north and east toward Upper and Lower Impoundment Ponds, respectively.
Surface water drainage generally follows topography, and surface water drains into the Upper and Lower
Impoundment Ponds. The Upper Impoundment Pond and the Lower Impoundment Pond were separated

by dikes in 1997 and drain directly to the unnamed stream south of the Night Flight Outfall, and into the
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Picnic Pond from the northwest. These ponds also likely receive water from the area of the base north of

Neptune Road.

Note that hydrogeology was not investigated based on previous groundwater investigations north (Site 9)
and south (Site 1) of the SKT, groundwater is expected to flow to the southeast north toward Merriconeag
Stream. Historic aerial photographs of the base from 1945 indicate that the impoundment Ponds were
present prior to NAS Brunswick being built, and therefore it is probably that the ponds receive

groundwater discharge, and well as receiving surface water flow from NAS Brunswick.

Where construction activities have taken place within the SKT boundary, especially north of the
Impoundment Ponds, soil which was present during the time when the SKT was in operation may have
been moved around, reworked, or covered as construction activities required. Within the Ash Excavation
Area at Site 9 and within the Site 6 and Site 11 boundaries, the original native material is no longer in

place.

4.3 CURRENT LAND USE AND ANTICIPATED FUTURE LAND USE

Prior to 1950, the SKT was in a partially developed part of the base and included several buildings. After
1950, the SKT was undeveloped except for the northernmost portion, which contains residential housing
(Figure 1), and the central portion, which reportedly contains a baseball field (Site 6 on Figure 1). The
SKT was actively used until at least 1957. Recently, the SKT uses were community mixed use, which
includes recreational, residential, and business and technologies industry uses. In the future, most of the

SKT will be slated for community mixed use.

4.4 NATURE AND EXTENT OF CONTAMINATION

Constituents at Three Munitions Response Sites (Tetra Tech, 2009). Selected surface soil samples
located in and around the firing points were also analyzed for nitroglycerin and DNT. Selected surface
soil samples (Table 1) were analyzed for TOC, pH, and CEC. Shallow surface soil samples were
collected from the O to 3 inches bgs interval. Deep surface soil samples were collected from the 3 to

12 inches bgs interval.

Shallow surface soil is contaminated with metals and PAHs (primarily antimony, arsenic, lead, and
benzo(a)pyrene) at unacceptable concentrations. The contamination appears to be located within the
combined middle area of the pre-1950 and post-1950 range fans overlap. Contamination is present from

the firing points extending outward to encompass the shotfall zones in this central area.
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For shallow surface soil (0 to 3 inches bgs) and deep surface (3 to 12 inches bgs) soil, five metals
(antimony, arsenic, cobalt, lead, and manganese) exceeded PALs during the Sl in both shallow and deep
surface soil samples at concentrations exceeding Maine Remedial Action Guidelines (RAGs) for Multiple
Contaminants, all Scenarios and all Pathways (MEDEP, 2010) and USEPA Residential Soil RSLs
(USEPA, 2011) (with the exception of manganese, which only exceeded in shallow surface soil). Of the
metals, lead was the metal which most frequently exceeded RAGs and RSLs, at approximately half the
locations which were sampled during the SI. Figure 2 shows detections of metals from the Sl in shallow
and deep surface soil, and Appendix A contains the table of positive detections from the SI, in which
concentrations exceeding the RAGs and RSLs are highlighted. Cadmium was detected at concentrations
exceeding only the Maine RAG and aluminum, chromium, and iron were detected at concentrations that
exceeded only USEPA RSLs. Antimony and arsenic were detected at concentrations that exceeded
Maine RAGS by two orders of magnitude and USEPA RSLs by three orders of magnitude. All
concentrations of aluminum, cadmium, cobalt, and manganese were an order of magnitude or less
greater than screening levels. All metals concentrations that exceeded the screening levels by more than
one order of magnitude were detected in the shallow surface samples (0 to 3 inches bgs). Deep surface
soil samples (3 to 12 inches bgs) did have metals concentrations exceeding screening levels, but

exceedances were lower in magnitude than in shallow surface soils (0 to 3 inches bgs).

Figure 3 shows detections of PAHS, nitroglycerin, and DNTs in shallow surface (0 to 3 inches bgs) and
deep surface (3 to 12 inches bgs) soil. Nitroglycerin and DNTs were either not detected or were detected
at concentrations less than screening levels in all of the surface soil samples. Several PAHs
[benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene] were detected at concentrations that exceeded both Maine RAGS and USEPA
RSLs by an order of magnitude or more were limited to the shallow surface soil samples collected from 0
to 3inches. Appendix A contains the table of positive detections from the SI, in which concentrations
exceeding the RAGs and RSLs are highlighted.

Groundwater was not investigated during the SI. Only shallow surface soils (0 to 3 inches bgs) appear to
be of primary concern in areas which have not been disturbed by construction activities because
concentrations of metals and PAHs which were an order of magnitude of greater than the PAL were
limited to the shallow surface soil (0 to 3 inches bgs) during the SI. Because PALs exceedances for
metals and PAHs were infrequent and, where occurring, less than an order of magnitude, in the deep
surface soil, it does not appear that contamination at levels of concern has migrated to deep surface soils
in areas which have not been disturbed by construction activities (3 to 12 inches bgs) at concentrations of
concern; therefore, the migration pathway from subsurface soil (greater than 1 foot bgs) to groundwater is

not complete in areas which have not been disturbed.
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In areas which have been disturbed by construction activities, it is likely that the 0 to 3 inch interval has
been combined to some extent with soil at depths greater than 3 inches bgs. This was not addressed
during the SI; for the RI, the site conceptual model for soil in these areas (shown on Figure 4) is regarded
differently than for soil in undisturbed areas. Because the soil has been disturbed in these areas, it is
possible that subsurface soils (i.e., greater than 1 foot bgs) have been impacted, since impacted soil
(from 0 to 3 inches bgs) was likely physically mixed with both deeper surface and potentially subsurface
soils through construction activities. Therefore, the sampling plan for soils which are in disturbed areas is

reflective of this concern. The sampling plan is detailed in Section 7.

This RI will address only surface soil to 12 inches bgs in undisturbed areas and surface soil and
subsurface soil to a maximum depth of 4 feet bgs in disturbed areas at SKT. Sediment and surface water

at SKT will be addressed under separate cover.

A former incinerator was located at Site 9, which overlaps the northwest portion of the SKT. Ash was
also buried at Site 9 from incinerator operations. A removal action occurred at Site 9 from 2006 to 2008
during which the majority of an ash landfill was excavated from the site (Figure 4). However, due to
scope restrictions the excavation ended and clean backfill was put in place prior to all ash being removed.
. The extent of visible ash was delineated at Site 9 during the November 2010 field investigation. The
data gap investigation and human health risk assessment report for the Site 9 investigation is currently in

progress.

Site 6 is not considered a potential source of contamination to the SKT, and Site 11 is not considered a

potential source of contamination to the SKT.

4.5 SOURCE MEDIA, POTENTIAL MIGRATION ROUTES, AND POTENTIAL RECEPTORS

The MCs of concern are lead from shotgun ammunition and PAHs from the clay pigeons. The source
areas of potential MC contamination at the SKT are in and around the likely shotfall zone and the firing
point area within which metals, propellants (nitroglycerin and DNT), and PAHs could have contaminated
soil. The likely shotfall zone, the area between 375 to 680 feet from the firing point, is the area where the
highest concentrations of MC are expected; although the potential for MC exists within the entire SDZ
(900-foot radius from the shooting field). However, it is not likely that the range of the clay pigeons would
extend farther out then the likely shotfall zone. Therefore, it is unclear whether PAHs are a SKT-related
concern outside of the likely shotfall zone, whereas lead is a concern beyond the boundary of the likely

shotfall zone.
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The potential for contribution to environmental impacts to soil at SKT from other NASB-related
operations/activities make it difficult to assess PAH contributory effects from the SKT. Historical activities
have resulted in limited metals and PAHSs, primarily associated with shallow surface soil, with lead shot
encountered in one location near the firing point and pigeon fragments present near the firing point in two
locations, and within the Site 6 boundary in one location. In areas where soil has been disturbed,
especially north of the Impoundment Ponds, soil which was originally present during the time when the
SKT was in operation was probably moved around, i.e., regraded, to accommodate construction
activities. The areas where regrading has occurred has not been documented formally, but it is assumed
that where parking lots, buildings, and areas cleared of trees are present, that soil may have been moved
to some extent. Therefore, in these areas (Figures 1 through 3), soil impacted by SKT activities could be

present at depths greater than 12 inches bgs due to construction activities.

The media at Site 6 and Site 11, and within the Site 9 Ash Excavation Area are not considered sources
for contaminant migration, because the original soil was removed, and the sites were regraded.
Therefore, no sampling is proposed within the Site 6 and Site 11 boundaries, and the Site 9 Ash

Excavation Area.

During precipitation events, shallow surface soils may transport contamination to deep surface soils
through infiltration or as overland runoff toward the Impoundment Ponds. Once at the Impoundment
Ponds, soil is deposited at the bottom of the ponds as sediment or remains in the water column as
suspended sediment load. Due to the complexity of potential sources of contaminants in sediment and
surface water in the Impoundment Ponds, these media and potential migration routes will be addressed
through investigation under a separate cover. Only evaluating soil risks as a part of this RI will likely
initially underestimate cumulative site risks to receptors also exposed to surface water and sediment.
However, it is anticipated that a soil remedial action will be needed to be protective of human health and
the environment at the Skeet Range and the Navy would like to mitigate those soil risks prior to
conducting a comprehensive risk assessment of all site media. It is anticipated that overall site-wide risks
following soil remediation will be nominal, and that any soil-to-sediment and soil-to-surface water pathway
will be removed. Upon completion of the sediment and surface water investigations all site data
(i.e., relevant soil, sediment, and surface water) will be evaluated collectively to determine site risks to

those receptors potentially exposed to all three media.

Groundwater is assumed to not have been impacted by contaminants from SKT activities, because of the
apparent incomplete migration pathway and because of the tendency of contaminants (primarily lead and
PAHSs) at SKT to remain immobile in soils. Therefore, groundwater is not considered a media of concern
for this RI; however, after Rl data are available the potential risk to groundwater will be discussed with the

stakeholders.
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Figure 4 is the conceptual site model (CSM). In the future, most of the SKT will be slated for community
mixed use, which includes residential use, business and technology industries use, and recreational use.
Therefore, potential human receptors are residents, business and technology industry workers, and
recreational users. Potential human exposure pathways are ingestion, dermal contact, and inhalation of
shallow surface soil. Potential ecological exposure pathways are possible via ingestion, dermal contact,
and inhalation of shallow surface soil or plants which have absorbed contaminants. The PSLs that were
chosen were selected as a result of the evaluation of the receptors and exposure pathways discussed
above, and the lowest criterion for each analyte was selected. Section 9 presents the PSLs and

reference to each applicable criterion.

Five metals (antimony, arsenic, cobalt, lead, and manganese) and several PAHs exceeded PALs in
surface soil during the SI. However, the metals aluminum, antimony, arsenic, barium, beryllium,
chromium, cadmium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium, vanadium, and
zinc were detected in the Sl in sediment samples at concentrations exceeding PALs, and the metals
aluminum, barium, cadmium, iron, lead, and manganese were detected in the Sl in surface water at
concentrations exceeding PALs. Because potential migration pathways exist between surface soail,
sediment, and surface water, surface soil samples in the RI will be analyzed for all TAL metals except for
thallium and silver (hereafter referred to as Metals), rather than the limited list of metals detected in
surface soils during the Sl. Thallium and silver did not exceed PALs in any medium (sediment, surface
water, shallow surface soil or deep surface soil) sampled in the SI; therefore, these metals are not a

concern.
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5.0 Data Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1 — Worksheet #11)

Project quality objectives (PQOs) for the SKT RI are presented in this section. The PQOs document the
environmental decisions that need to be made at a site, as well as the level of data quality necessary to
support these decisions. To establish PQOs for the site, the USEPA's 7-step Data Quality Objectives
(DQO) Process was followed (USEPA, 2005).

5.1 PROBLEM DEFINITION

As a result of historic activities at SKT, contaminants may be present in shallow surface and/or deep
surface soil that may present a potentially unacceptable risk to current and future receptors. The nature
of contamination from SKT activities was defined in the SI. The extent of impacted soil from SKT

activities needs to be defined, and risks to human health and the environment must be evaluated.

5.2 IDENTIFY INFORMATION INPUTS

The following data was collected during the Sl and/or will be collected at SKT during the RI:

1. Soil Lithology Data - will be used to characterize surface soils at the site, to refine the site conceptual
model and to understand the fate and transport of contaminants in the environment. In areas where
soil has been disturbed by construction activities (especially north of the Impoundment Ponds), a soil
core will be collected to 4 feet bgs to attempt to identify native (i.e., undisturbed) material. If native
soil is detected within 4 ft bgs in reworked sample location areas, then a soil sample will be collected
over a two foot depth interval that included approximately 1 foot of native material and 1 foot of
reworked material. If native soil is not encountered at 4 ft bgs then a sample will be collected from
1to 3 ft bgs.

2. Laboratory-Analyzed Chemical Data — Surface soil was analyzed in the Sl for TAL metals, PAHs and
explosives. Surface and subsurface soil will be analyzed in the RI for TAL metals except for thallium
and silver (hereafter referred to as Metals) and PAHs. Sediment and surface water were analyzed in
the Sl for TAL metals; no additional Rl analyses are planned for these media at this time. Section #9
lists all chemicals to be analyzed. The sampling methods are presented in Section #8, and the
analytical methods are presented in Section #9. Sl and RI data will be used to assess risk to human

and ecological receptors and to define the extent of surface soil contamination at SKT.
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3. PSLs - The analytical data will be compared to the PSLs to select COPCs and to conduct the risk
assessments. PSLs are identified in Section 9 and in this section the minimum value of all applicable

criteria that were considered is presented.

4. Background Data — Site data will be compared to background using lines-of-evidence such as the
pending MEDEP background PAH values which are expected to be added to Maine’s Remedial
Action Guidelines (RAGs) Appendix 1 and 2 tables. If a contaminant concentration exceeds the
associated PSL but is within background then that contaminant will not be selected as a COPC for

the site-specific risk assessment".

5. Spatial Location Data — Coordinates will be collected at each sampling location and the analytical data
will be plotted spatially at each sample location. The analytical data for each sample location will
then be interpreted based on those spatial relationships. This is important for SKT because it is
possible that nearby site activities could have resulted in impacts to the SKT, which are not related
to the SKT. When the data is evaluated in the RI, any discernable patterns, especially near other
potential sources, will be flagged for further evaluation in the RI. If any data gaps exist in proximity

to other potential point sources, those will be identified, then addressed in the uncertainty analysis.

5.3 DELINEATION OF STUDY BOUNDARY

The following items address the horizontal and vertical boundaries for the Rl sampling.

e The population of interest is surface soil in areas which have not been disturbed, and all soil to 4 feet
bgs or native material (whichever is shallower) where soil has potentially been disturbed (Figures 1
through 3). Surface soil within the SKT boundary (Figures 1 through 3) may have been contaminated

directly by releases and indirectly by the subsequent migration of contaminants.

e The vertical boundaries for SKT are described below:
- Shallow Surface Soil in areas where soil has not been disturbed: 0 to 3 inches bgs.
- Deep Surface Sail in areas where soil has not been disturbed: 3 to 12 inches bgs.

- Surface soil in areas where soil has been disturbed: 0 to 12 inches bgs

! In addition to the site-specific risk assessment a cumulative risk assessment, that includes risks from
chemicals screened out at the COPC selection phase of the site-specific risk assessment due to
background, will be completed to aid in risk management decisions. See Appendix B for more
information.
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- Subsurface Soil in areas where soil has been disturbed (shown on Figures 1 through 3):

attempt to identify soil to native material or a depth of 4 feet bgs (whichever is shallower).

5.4 DECISION RULES

The following decision rules were developed for the RI.

A. If the concentration of any PAH or metal in any surface soil sample collected on the perimeter of the
SKT boundary (horizontal and vertical) is greater than its respective PSL and background
concentrations, then the project team will re-evaluate the CSM and DQOs to determine whether
additional sampling is necessary to complete the delineation. Factors to be considered by the project
team when re-evaluating the CSM, if necessary, include the extent of delineation achieved from the
initial sampling versus the cost of additional sampling as well as the consequences of incomplete
delineation. If all PAH and metals concentrations in all surface soil samples collected on the
perimeter are less than PSLs, then it will be concluded that the PAH and/or metals contamination is

delineated.

B. If human health risks associated with potential exposures to surface soils in any exposure unit
(exposure units will be defined following sample analysis) exceed an Incremental Lifetime Cancer
Risk (ILCR) of 1E-5 or a Hazard Index (HI) of 1 for the future hypothetical lifelong resident exposure
scenario (as evaluated in accordance with the methodology in Appendix B), or if EPA target blood-
lead concentration® criterion is exceeded, then convene with the project team to consider potential
options for riskreduction. If human health risks associated with potential exposures to surface soil
are less than an ILCR of 1E-5 and a HI of 1 and USEPA target blood-lead concentration criterion are
met for the future hypothetical lifelong resident exposure scenario then conclude that human health

risks associated with exposure to surface soil are acceptable.

C. If the Ecological Risk Assessment (ERA) evaluating surface soil roposed in Appendix C concludes

that risks to plants, soil invertebrates, or wildlife are unacceptable in any exposure unit, then convene

% Lead will be evaluated using the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead
in children Windows Version 1.1, Build 11. Exposure of adults (workers and recreational users) to lead
will be evaluated by the adult exposure model (USEPA TRW). The results of the IEUBK modeling are
given in terms of the probability that exposed children will exceed a 10 microgram per deciliter (ug/dL)
blood-lead level. The output of the USEPA TRW is the probability that elevated fetal blood-lead
concentrations (i.e., concentrations greater than 10 pg/dL) will result due to exposures to women of
childbearing age. Those probabilities are compared to the U.S. EPA goal of limiting the probability of
exceeding a 10 pg/dL blood-lead concentration to 5 percent.
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with the project team to consider potential options for risk reduction, otherwise recommend no further

action for protection of the environment.

5.5 PERFORMANCE OR ACCEPTANCE CRITERIA

The data will be concluded to be of sufficient type, number, and quality if they satisfy the data validation
criteria and the usability assessment requirements. In general, this requires that the data be
representative of the targeted surface soil population, that the data be generated by sufficiently sensitive
analytical methods that are operating within Quality Control (QC) limits, and the data are considered to be
comparable in terms of quality and representativeness in light of project objectives and decision rules.

Laboratory QC limits and PSLs are presented in subsequent worksheets.

5.6 DETAILED PLAN FOR OBTAINING DATA

Section #7 presents the plan for obtaining data. Enough data will be collected to support a risk

assessment for surface soils at SKT.
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6.0 Field Quality Control Samples

Measurement Performance Criteria (MPC) Table — Field QC Samples

QC Sample

Analytical Group(s)

Frequency

Data Quality Indicators

(DQIs)

MPC

One per 20 field

Metals . . - o
. . samples per matrix Accuracy/Bias/ No analytes = V2 Limit of Quantitation
Equipment Rinsate Blanks per sampling Contamination (LOQ)
PAHs equipment’.
Metals One per 10 field Values > 5X LOQ: Relative Percent
. . samples collected for . Difference (RPD) < 30%"
Field Duplicate fixed-base laboratory Precision ;
o,
PAHs analysis. RPD < 30%
Temperature Blank Metals and PAHs One per cooler Representativeness Mercury (soil only) and PATS:
Temperature must be < 6 °C.

Notes:

1 — Equipment rinsate blanks will be collected if non-dedicated sampling equipment is used. For disposable equipment, one sample per type of disposable

equipment will be collected.

2 — If duplicate values for metals are < 5x LOQ, the absolute difference should be < 4x LOQ.

3 — If duplicate values for PAHSs are < 2x LOQ, professional judgment will be used for data qualification.
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7.0 Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1 - Worksheet #17)

A judgmental sampling design was selected for SKT. The SKT sampling strategy consists of a biased
sampling design aimed at supplementing the Sl surface soil sample locations and delineating the spatial
extent of contamination at the site in order to assess risk to human and ecological receptors. Biased
sampling designs will be employed in the two distinct vertical horizons that will be sampled. Those
horizons include shallow surface soil (0 to 3 inches) and deep surface soil (3 to 12 inches bgs) within the
range fan area of both the pre-1950 and post-1950 range orientations in undisturbed areas. In disturbed
areas, the horizons include surface soil (0 to 12 inches) and subsurface soil as discussed below. It will
not be possible to collect surface soil samples at some areas within both range fan footprints due to the

presence of structures, or concrete and asphalt paved areas.

A total of 166 new samples will be collected from 83 new locations within the SKT (Figure 5). Surface soil
sample locations within the shotfall area have been chosen to fill gaps in the data collected during the SI.
It should be noted that 24 of the individual surface soil samples collected during the Sl (Table 1) were
analyzed only for lead using XRF methods only (i.e., no fixed-base lab analysis was conducted). Those
sample locations will be re-sampled so that comprehensive analytical results are obtained to define the
extent of contamination in shallow surface soils at the SKT. It should also be noted that at 16 of the SI
surface soil sample locations, only the 0 to 3 inch bgs interval was sampled. Those sample locations will
be revisited to sample the 3 to 12 inch bgs interval so that comprehensive analytical results are obtained
to define the extent of contamination in deep surface soils at the SKT. Sample locations on the periphery
of the shotfall area are being collected to bound the contamination horizontally. It will not be possible to
collect surface soil samples at some areas within both range fan footprints due to the presence of
structures, or paved areas. These areas include the structures and paved areas in the northern and
eastern sections of the pre-1950 SKT range fan. In areas where soil has been disturbed by construction
activities (Figures 1 through 3) (especially north of the Impoundment Ponds), a soil core will be collected
up to 4 feet bgs to attempt to identify native (i.e., undisturbed) material. If native material can be
identified, then the 2-foot interval above native material will be collected and analyzed in the laboratory. If
native material can’t be identified, then the 1 to 3 foot interval will be collected and sent to the laboratory
for analysis. A total of 27 sample locations have been identified for subsurface soil sampling. Three of
these are previous S| sample locations (XRF-SS14, XRF-SS25, and XRF-SS05), and will be resampled

from 0 to 12 inches bgs and the subsurface interval.
The media at Site 6 and Site 11 is not considered a source for contaminant migration, because the

original soil was removed, and the site was regraded. Therefore, no sampling is proposed within the

Site 6 boundary or the Site 11 boundary.
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The media within the Ash Excavation Area at Site 9 is not considered a source for contaminant migration,
because the original soil was removed, and backfill was put in place. Therefore, no sampling is proposed
within the Ash Excavation Area. However, additional sample coverage is warranted within the Site 9 area

to attempt to assess impacts from SKT within Site 9.
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8.0 FIELD PROJECT IMPLEMENTATION (Field Project Instructions)
8.1 FIELD PROJECT TASKS

(UFP-QAPP Manual Section 2.8.1 — Worksheet #14)

Summary of Project Tasks

Sampling Tasks:

e Mobilization/demobilization, sample locating and utility clearance
e Site-specific health and safety training

e Monitoring equipment calibration

e Soil sampling (including soil core collection)

e Equipment decontamination

e Investigation-derived waste (IDW) handling

e Field documentation Quality Assurance (QA)/QC

e Analytical Tasks

Mobilization/Demobilization, Sample Locating and Utility Clearance: Mobilization/demobilization

activities include: field equipment procurement and transport to the work site, subcontractor procurement
and coordination, utility awareness and clearance, location and setup of areas for decontamination and
waste storage, acquisition of vehicles, and establishment of an on-site staging area. Equipment
requirements will be finalized by the Tetra Tech FOL following the acceptance of the SAP. The Tetra
Tech FOL will review the scope of work and assemble equipment (e.g., sampling, personal protection,
and decontamination equipment) to implement and complete the field investigations.

This list of equipment will be reviewed by the Project Team and the Tetra Tech PM. The Tetra Tech FOL
will be responsible for receiving and unpacking the equipment and ensuring that all equipment is operable
and calibrated. The Tetra Tech FOL will be responsible for tracking equipment used in the field. The
Tetra Tech FOL will be responsible for coordinating associated field activities with the analytical
laboratory, Katahdin Analytical Services, Inc. (Katahdin). The Tetra Tech Project Chemist will be
responsible for coordinating the analytical services and the acquisition and delivery of sample containers

to the site.

Prior to mobilization, the Tetra Tech FOL will review the roles and responsibilities of each field team
member and review the requirements of the various field activities. A series of meetings will be
conducted to review the sampling and analytical requirements. Upon mobilization, the Tetra Tech FOL

will ensure that all field personnel have read and understand this SAP and the associated Health and
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safety Plan (HASP), and that all non-health and safety-related equipment is available and operational.
The SSHO will ensure that all health and safety-related equipment is available and operational. The
SSHO or designee will be responsible for reviewing the HASP with the field team members and
subcontractors. Daily safety meetings will be held each morning by the Tetra Tech FOL to briefly address

the days planned activities.

Upon completion of all site investigation activities, the Tetra Tech FOL and field crew will demobilize from
the site and transport field equipment back to the Tetra Tech office or third party vendor, as necessary.
All sample location pin flags will be removed from the sites, work areas will be thoroughly checked, and

trash will be bagged and disposed of in a trash dumpster outside the field office.

Prior to utility clearance, Tetra Tech will mobilize to the site to mark the soil sample locations. The
sample locations will be loaded into a Global Positioning System (GPS) unit with sub-meter accuracy and
located onsite using this instrument. The utility clearance will be conducted in accordance with Tetra
Tech Standard Operating Procedure (SOP) HS-1.0. All project-specific Tetra Tech SOPs are located in
Appendix D.

Site-Specific Health and Safety Training: Each site worker will be required to have completed

appropriate Hazardous Waste Operations and Emergency Response (HAZWOPER) training (40-hour
course and annual 8-hour refresher) specified in Occupational Safety and Health Administration (OSHA)
29 Code of Federal Regulations (CFR) 1910.120 (e). Project-specific safety requirements will be

addressed in greater detail in the site-specific HASP.

Monitoring Equipment Calibration: Field equipment will be calibrated by the FOL or designee in

accordance with manufacturer’ guidance. Documentation of the field equipment calibration is required.
Field equipment should be calibrated at the beginning and end of each day, unless otherwise stated by
the equipment manufacturer. No field equipment [such as a photoionization detector (PID)] is planned

that needs to be calibrated; however, the HASP may require field monitoring.

Soil Sampling: Soil cores will be collected in order to attempt to identify the native or undisturbed soil
horizon. The cores will be collected to a maximum depth of 4 feet bgs preferably with a soil corer in
accordance with Tetra Tech SOP SA-1.3. A hand auger may be used if the soil cover cannot achieve the
required depth. Soil samples will be collected using stainless steel or disposable trowels, in accordance
with Tetra Tech SOP SA-1.3. The soil sample will be described by the Tetra Tech field representative in
accordance with Tetra Tech SOP GH-1.5 and handled in accordance with Tetra Tech SOP SA-6.1. Any
qualitative visual signs of potential contamination (such as soil staining) will be noted on soil sample log

sheets, as well as on the boring log.
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Equipment Decontamination: All reusable sampling equipment (e.g., stainless steel trowels and hand

augers, etc.) will be decontaminated prior to sampling and between samples, according to the sequence

established in Tetra Tech SOP SA-7.1 (Decontamination of Field Sampling Equipment).

Investigation-Derived Waste Management: IDW will consist of decontamination water from cleaning

field equipment, and will be containerized by Tetra Tech in accordance with Tetra Tech SOOP SA-7.1 in
Department of Transportation (DOT)-approved (DOT specification 17C) 55-gallon drums and stored in a
centralized location pending characterization for disposal. Disposable trowels and personal protective

equipment will be properly bagged and disposed of.

Field Documentation QA/QC: Field documentation will be performed in accordance with Tetra Tech

SOP SA-6.3. A summary of all field activities will be properly recorded in a bound logbook with
consecutively number pages that will not be removed. Logbooks will be assigned to field personnel and
will be stored in a secured area when not in use. Equipment rinsate blank and field duplicate samples will
be collected as presented in Sections #6, 8.3, and 8.4. Details of these samples will be documented on

QA sample log sheets.

Analytical Tasks: Chemical analyses for metals and PAHs will be performed by Katahdin, which is a

Department of Defense (DoD) Environmental Laboratory Approval Program (ELAP) — certified for the
target analytes and analytical groups that will be reported. A copy of this laboratory certification can be
found in Appendix E. Analyses will be performed in accordance with the analytical methods identified in
Section #8.4. The laboratory will strive to meet the PSLs specified in Section #9. The laboratory will
perform the chemical analyses following laboratory-specific SOPs (Section #10). Results will be reported

in analytical data packages and an electronic data deliverable (EDD).

The analytical data packages provided by Katahdin must be in a Contract Laboratory Program (CLP)-like
format and must be fully validatable containing raw data, summary forms for all sample and laboratory
method blank data, and summary forms containing all method-specific QC information (results,
recoveries, RPDs, relative standard deviation [RSDs], and/or percent differences or percent drift [%Ds],

etc.

All soil results will be reported by the laboratory on a dry-weight basis. Results of percent moisture will be

reported in each analytical data package and electronic data files.

The analytical data will be uploaded to the project database and eventually to the Naval Installation

Restoration Information Solution (NIRIS).

091111/P (Section 8.0) Page 31 of 63 CTO 69



Tier Il SAP Remedial Investigation
Munitions Response Program Site Skeet Range Revision No: 1
NAS Brunswick, Brunswick Maine Revision Date: December 2011

DATA MANAGEMENT

Data management tasks, including data handling and management, data tracking and control, and data

security will be conducted in accordance with Tetra Tech SOP CT-05.

DATA REVIEW

e Data verification and validation are described in Section #12.

e Usability assessment is described as follows:

A data usability assessment will be performed by key individuals (e.g., the project geologist, project
chemist, statistician, and risk assessor) as appointed by the PM on behalf of the Project Team. The
objective will be to evaluate aspects of data quality and usability in the context of the problem statement
and decisions to be made to determine whether the project data are usable as intended. Key elements of
this review, several of which relate to performance specifications in field and laboratory SOPs and

individual SAP worksheets, are as follows:

e Precision — Ensuring project precision objectives are satisfied and that laboratory precision is no less

precise than field precision.

e Accuracy — Ensuring project accuracy objectives are satisfied.

e Sensitivity — Ensuring analytical sensitivity goals were achieved.

e Completeness — Ensuring that all of the scheduled sampling and analysis was completed.

e Comparability — Ensuring secondary and primary data are comparable enough to satisfy project

objectives and that current data are projected to be comparable to future data, as necessary.

¢ Representativeness — Ensuring samples were collected from the intended locations and depths, and

at the specified times, and that the analyses were conducted as specified in this SAP.
These evaluations require reviews across data packages rather than the individual data package reviews

conducted during data validation. For calculating temporal trends, data correlations, background

comparisons, outlier identification, etc., non-detects will be represented by the Limit of Detection (LOD).
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If significant usability limitations are identified, the Tetra Tech PM will determine how best to represent the
data limitations. These limitations will be shared with the rest of the Project Team for their evaluation

before finalization of the project report.

Documentation and Records:

e Documentation of sample location coordinates, borings logs, chain of custody forms, samples logs,
and shipping documents for all samples.

e The EDDs and corresponding databases will be formatted in Navy EDD format.

Data Packages:

e Receipt of analytical data packages from the fixed-base laboratory.

e Generation of Tetra Tech data validation reports.

Data Review Tasks:

e The fixed-base laboratory will verify that all samples listed on the chain of custody are analyzed in
accordance with methods specified on the chain of custody form, the laboratory scope of work, and in
this SAP. Data verification and validation will be performed by Tetra Tech as provided in Section #12.

A data validation report will be produced for each Sample Delivery Group (SDG).

o All field data records and validated data will be reviewed by Tetra Tech to determine the usability of
the data. The outcome of this assessment will be conveyed to the project team for agreement before
the project report is finalized. Data limitations pertaining to PQOs and PSLs will be identified, and

corrective actions will be taken as necessary.
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Field Project Implementation (Field Project Instructions), continued
8.2 FIELD SOPS REFERENCE TABLE

(UFP-QAPP Manual Section 3.1.2 — Worksheet #21)

Revision No: 1
Revision Date: December 2011

SOP Revision Date | Location of SOP ﬁg\yigtli?)?]nf%dr
Reference Title/Author or Version (if not included Proiect
Number Number in the SAP) !
Work
HS-1.0 Utility Locating and Excavation Clearance 12/03 NA See
SA-13 Soil Sampling 04/08 Q‘:psegg'x D
GH-1.5 Borehole and Sample Logging 06/99 markups
SA-7.1 Decontamination of Field Equipment and Waste 01/09
Handling
SA-6.3 Field Documentation 03/09
CT-05 Database Records and Quality Assurance 01/01
SA-6.1 Non-Radiological Sample Handling 02/04
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Field Project Implementation (Field Project Instructions), continued
8.3 SAMPLE DETAILS TABLE

(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)

Revision No: 1
Revision Date: December 2011

Samblin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-XRF-SS01 NASB-SKT-XRF-SS01-0312-MMYY 0.25-1.0 Interval was not sampled during the SI 1
NASB-SKT-XRF-SS02 NASB-SKT-XRF-SS02-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS03 NASB-SKT-XRF-SS03-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS04 NASB-SKT-XRF-SS04-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
The 3 to 12 inch interval was not sampled during
the SI, sample 0 to 12 inches in the RI because
NASB-SKT-XRF-SS05-0012-MMYY 0-1.0 ) . 1
the area has been disturbed by construction
activities.
NASB-SKT-XRF-SS05 2-foot Determine native soil horizon depth and vertical
interval extent of contamination from SKT activities in
NASB-SKT-XRF-SS05-NNNN-MMYY above areas where construction may have moved soil 1
. . . - HS--01, SA-
native which was at the surface during SKT activities
. 1.3, CT-05,
. material Metals and
Soll SA-6.1, SA-
NASB-SKT-XRF-SS06 NASB-SKT-XRF-SS03-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI PAHSs 1 6.3 SA-7.1
NASB-SKT-XRF-SS07 NASB-SKT-XRF-SS07-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1 GH-1.5
NASB-SKT-XRF-SS08 NASB-SKT-XRF-SS08-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the S| 1
NASB-SKT-XRF-SS09 NASB-SKT-XRF-SS09-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS10 NASB-SKT-XRF-SS10-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS11 NASB-SKT-XRF-SS11-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS12 NASB-SKT-XRF-SS12-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-XRF-SS13-0003-MMYY 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS13
NASB-SKT-XRF-SS13-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
Sample was analyzed using XRF only in the SI,
NASB-SKT-XRF-SS14 NASB-SKT-XRF-SS14-0012-MMYY 0.0-1.0 sample 0 to 12 inches in the RI because the area 1
has been disturbed by construction activities.
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Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
2-foot Determine native soil horizon depth and vertical
interval extent of contamination from SKT activities in
NASB-SKT-XRF-SS14-NNNN-MMYY above areas where construction may have moved soil 1
native which was at the surface during SKT activities
material
NASB-SKT-XRF-SS15-0003-MMY'Y 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS15
NASB-SKT-XRF-SS15-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS16-0003-MMY'Y 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS16
NASB-SKT-XRF-SS16-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS17 NASB-SKT-XRF-SS17-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS18-0003-MMY'Y 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS18
NASB-SKT-XRF-SS18-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS19 NASB-SKT-XRF-SS19-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS20-0003-MMYY 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS20
NASB-SKT-XRF-SS20-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS21 NASB-SKT-XRF-SS21-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the S| 1
NASB-SKT-XRF-SS22-0003-MMY'Y 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS22
NASB-SKT-XRF-SS22-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS23-0003-MMYY 0.0-0.25 Sample was analyzed using XRF only in the S 1
NASB-SKT-XRF-SS23
NASB-SKT-XRF-SS23-0312-MMYY 0.25-1.0 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS24-0003-MMY'Y 0.0-0.25 Sample was analyzed using XRF only in the SI 1
NASB-SKT-XRF-SS24
NASB-SKT-XRF-SS24-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
Sample from 0 to 3 inches was analyzed using
XRF only in the SI, and sample from 3 to 12
NASB-SKT-XRF-SS25 NASB-SKT-XRF-SS25-0012-MMYY 0.0-0.1.0 inches was not sampled during the SI. Sample 0 1
to 12 inches in the RI because the area has been
disturbed by construction activities.
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Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
2-foot Determine native soil horizon depth and vertical
interval extent of contamination from SKT activities in
NASB-SKT-XRF-SS25-NNNN-MMYY above areas where construction may have moved soil 1
native which was at the surface during SKT activities
material
NASB-SKT-XRF-SS26 NASB-SKT-XRF-SS26-0312-MMYY 0.25-1.0 Interval was not sampled during the Sl 1
NASB-SKT-SS27-0003 0.0-0.25 1
NASB-SKT-SB27
NASB-SKT-SB27-0312 0.25-1.0 1
NASB-SKT-SS28-0003 0.0-0.25 1
NASB-SKT-SB28
NASB-SKT-SB28-0312 0.25-1.0 1
NASB-SKT-SS29-0003 0.0-0.25 1
NASB-SKT-SB29
NASB-SKT-SB29-0312 0.25-1.0 1
NASB-SKT-SS30-0003 0.0-0.25 1
NASB-SKT-SB30
NASB-SKT-SB30-0312 0.25-1.0 1
NASB-SKT-SS31-0003 0.0-0.25 1
NASB-SKT-SB31
NASB-SKT-SB31-0312 0.25-1.0 1
NASB-SKT-5S32-0003 0.0-0.25 Define extent of contamination between firing 1
NASB-SKT-SB32 . .
NASB-SKT-SB32-0312 0.25-1.0 point and likely shotfall zone 1
NASB-SKT-SS33-0003 0.0-0.25 1
NASB-SKT-SB33
NASB-SKT-SB33-0312 0.25-1.0 1
NASB-SKT-SS34-0003 0.0-0.25 1
NASB-SKT-SB34
NASB-SKT-SB34-0312 0.25-1.0 1
NASB-SKT-SS35-0003 0.0-0.25 1
NASB-SKT-SB35
NASB-SKT-SB35-0312 0.25-1.0 1
NASB-SKT-SS36-0003 0.0-0.25 1
NASB-SKT-SB36
NASB-SKT-SB36-0312 0.25-1.0 1
NASB-SKT-SS37-0003 0.0-0.25 1
NASB-SKT-SB37
NASB-SKT-SB37-0312 0.25-1.0 1
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Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference

NASB-SKT-SS38-0003 0.0-0.25 1
NASB-SKT-SB38

NASB-SKT-SB38-0312 0.25-1.0 1

NASB-SKT-SS39-0003 0.0-0.25 1
NASB-SKT-SB39

NASB-SKT-SB39-0312 0.25-1.0 1

NASB-SKT-SS40-0003 0.0-0.25 1
NASB-SKT-SB40

NASB-SKT-SB40-0312 0.25-1.0 1

NASB-SKT-SS41-0003 0.0-0.25 1
NASB-SKT-SB41

NASB-SKT-SB41-0312 0.25-1.0 1

NASB-SKT-SS42-0003 0.0-0.25 1
NASB-SKT-SB42

NASB-SKT-SB42-0312 0.25-1.0 1

NASB-SKT-SS43-0003 0.0-0.25 1
NASB-SKT-SB43

NASB-SKT-SB43-0312 0.25-1.0 1

NASB-SKT-SS44-0003 0.0-0.25 1
NASB-SKT-SB44

NASB-SKT-SB44-0312 0.25-1.0 1

NASB-SKT-SS45-0003 0.0-0.25 1
NASB-SKT-SB45

NASB-SKT-SB45-0312 0.25-1.0 1

NASB-SKT-SS46-0003 0.0-0.25 1
NASB-SKT-SB46

NASB-SKT-SB46-0312 0.25-1.0 1

NASB-SKT-SS49-0003 0.0-0.25 Define extent of contamination within likely 1
NASB-SKT-SB49 .

NASB-SKT-SB49-0312 0.25-1.0 shotfall zone, and for samples located in areas 1

NASB-SKT-SS50-0003 00-0.25 wh.ere co.nstru.cuon have occurreq, determine 1

native soil horizon depth and vertical extent of

NASB-SKT-SB50 contamination from SKT activities in areas where

NASB-SKT-SB50-0312 0.25-1.0 construction may have moved soil which was at 1

the surface during SKT activities.
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Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-SS51-0012 0.0-1.0 1
2-foot
NASB-SKT-SB51 interval
NASB-SKT-SB51-NNNN above 1
native
material
0.0-1.
NASB-SKT-SS52-0012 0 1
2-foot
NASB-SKT-SB52 interval
NASB-SKT-SB52-NNNN above 1
native
material
NASB-SKT-SS53-0003 0.0-0.25 1
NASB-SKT-SB53
NASB-SKT-SB53-0312 0.25-1.0 1
NASB-SKT-SS54-0003 0.0-0.25 1
NASB-SKT-SB54
NASB-SKT-SB54-0312 0.25-1.0 1
NASB-SKT-SS55-0003 0.0-0.25 1
NASB-SKT-SB55
NASB-SKT-SB55-0312 0.25-1.0 1
NASB-SKT-SS56-0003 0.0-0.25 1
NASB-SKT-SB56
NASB-SKT-SB56-0312 0.25-1.0 1
NASB-SKT-SS57-0003 0.0-0.25 1
NASB-SKT-SB57
NASB-SKT-SB57-0312 0.25-1.0 1
NASB-SKT-SS58-0003 0.0-0.25 1
NASB-SKT-SB58
NASB-SKT-SB58-0312 0.25-1.0 1
NASB-SKT-SS59-0003 0.0-0.25 1
NASB-SKT-SB59
NASB-SKT-SB59-0312 0.25-1.0 1
NASB-SKT-SS60-0003 0.0-0.25 1
NASB-SKT-SB60
NASB-SKT-SB60-0312 0.25-1.0 1
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Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-SS61-0003 0.0-0.25 1
NASB-SKT-SB61
NASB-SKT-SB61-0312 0.25-1.0 1
NASB-SKT-SS62-0003 0.0-0.25 1
NASB-SKT-SB62
NASB-SKT-SB62-0312 0.25-1.0 1
NASB-SKT-SS63-0003 0.0-0.25 1
NASB-SKT-SB63
NASB-SKT-SB63-0312 0.25-1.0 1
NASB-SKT-SS64-0003 0.0-0.25 1
NASB-SKT-SB64
NASB-SKT-SB64-0312 0.25-1.0 1
NASB-SKT-SS65-0003 0.0-0.25 1
NASB-SKT-SB65
NASB-SKT-SB65-0312 0.25-1.0 1
NASB-SKT-SS66-0012 0.0-1.0 1
2-foot
NASB-SKT-SB66 interval
NASB-SKT-SB66-NNNN above
native
material
NASB-SKT-SS67-0003 0.0-0.25 1
NASB-SKT-SB67
NASB-SKT-SB67-0312 0.25-1.0 1
NASB-SKT-SB47-0003 0.0-0.25 Define extent of contamination beyond likely
NASB-SKT-SB47
NASB-SKT-SB47-0312 0.25-1.0 shotfall zone to edge of SDZ, and for samples
NASB-SKT-SB48-0003 0.0-0.25 located in argas Wh(.ere co.nstru.ctlon have
NASB-SKT-SB48 occurred, determine native soil horizon depth and
NASB-SKT-5B48-0312 0.25-1.0 vertical extent of contamination from SKT
NASB-SKT-SS568-0012 0.0-1.0 activities in areas where construction may have 1
2-foot moved soil which was at the surface during SKT
i activities.
NASB-SKT-SB68 interval
NASB-SKT-SB68-NNNN above 1
native
material
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Sampling
Location

Sample ID

Matrix

Depth
(feet
bgs)

Rationale

Analytical
Group

Number
of
Samples

Sampling
SOP
Reference

NASB-SKT-SB69

NASB-SKT-SS69-0012

NASB-SKT-SB69-NNNN

NASB-SKT-SB70

NASB-SKT-SS70-0012

NASB-SKT-SB70-NNNN

NASB-SKT-SB71

NASB-SKT-SS71-0012

NASB-SKT-SB71-NNNN

NASB-SKT-SB72

NASB-SKT-SS72-0012

NASB-SKT-SB72-NNNN

NASB-SKT-SB73

NASB-SKT-SS73-0012

NASB-SKT-SB73-NNNN

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

1
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Sampling
Location

Sample ID

Matrix

Depth
(feet
bgs)

Rationale

Analytical
Group

Number

Samples

NASB-SKT-SB74

NASB-SKT-SS74-0003

NASB-SKT-SB74-0312

NASB-SKT-SB75

NASB-SKT-SS75-0012

NASB-SKT-SB75-NNNN

NASB-SKT-SB76

NASB-SKT-SS76-0012

NASB-SKT-SB76-NNNN

NASB-SKT-SB77

NASB-SKT-SS77-0012

NASB-SKT-SB77-NNNN

NASB-SKT-SB78

NASB-SKT-SS78-0012

NASB-SKT-SB78-NNNN

0.0-0.25

0.25-1.0

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

0.0-1.0

2-foot
interval

above

native
material

1

1

1
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Tier Il SAP Remedial Investigation

Munitions Response Program Site Skeet Range

NAS Brunswick, Brunswick Maine

Revision No: 1
Revision Date: December 2011

Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-SS79-0012 0.0-1.0 1
2-foot
NASB-SKT-SB79 interval
NASB-SKT-SB79-NNNN above 1
native
material
NASB-SKT-SS80-0003 0.0-0.25 1
NASB-SKT-SB80
NASB-SKT-SB80-0312 0.25-1.0 1
NASB-SKT-$581-0003 0.0-0.25 1
NASB-SKT-SB81
NASB-SKT-SB81-0312 0.25-1.0 1
NASB-SKT-5582-0012 0.0-1.0 1
2-foot
NASB-SKT-SB82 interval
NASB-SKT-SB82-NNNN above 1
native
material
NASB-SKT-5583-0003 0.0-0.25 1
NASB-SKT-SB83
NASB-SKT-SB83-0312 0.25-1.0 1
NASB-SKT-S584-0003 0.0-0.25 1
NASB-SKT-SB84
NASB-SKT-SB84-0312 0.25-1.0 1
NASB-SKT-SS85-0003 0.0-0.25 1
NASB-SKT-SB85
NASB-SKT-SB85-0312 0.25-1.0 1
NASB-SKT-SS86-0003 0.0-0.25 1
NASB-SKT-SB86
NASB-SKT-SB86-0312 0.25-1.0 1
NASB-SKT-SS87-0003 0.0-0.25 1
NASB-SKT-SB87
NASB-SKT-SB87-0312 0.25-1.0 1
NASB-SKT-SS88-0003 0.0-0.25 1
NASB-SKT-SB88
NASB-SKT-SB88-0312 0.25-1.0 1
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NAS Brunswick, Brunswick Maine

Revision No: 1
Revision Date: December 2011

Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-SS89-0003 0.0-0.25 1
NASB-SKT-SB89
NASB-SKT-SB89-0312 0.25-1.0 1
NASB-SKT-SS90-0003 0.0-0.25 1
NASB-SKT-SB90
NASB-SKT-SB90-0312 0.25-1.0 1
NASB-SKT-$591-0003 0.0-0.25 1
NASB-SKT-SB91
NASB-SKT-SB91-0312 0.25-1.0 1
NASB-SKT-5592-0003 0.0-0.25 1
NASB-SKT-SB92
NASB-SKT-SB92-0312 0.25-1.0 1
NASB-SKT-$593-0003 0.0-0.25 1
NASB-SKT-SB93
NASB-SKT-SB93-0312 0.25-1.0 1
NASB-SKT-5594-0003 0.0-0.25 1
NASB-SKT-SB94
NASB-SKT-SB94-0312 0.25-1.0 1
NASB-SKT-SS95-0003 0.0-0.25 1
NASB-SKT-SB95
NASB-SKT-SB95-0312 0.25-1.0 1
NASB-SKT-SS96-0012 0.0-1.0 1
2-foot
NASB-SKT-SBO6 interval
NASB-SKT-SB96-NNNN above 1
native
material
NASB-SKT-SS97-0012 0.0-1.0 1
2-foot
NASB-SKT-SBO7 interval
NASB-SKT-SB97-NNNN above 1
native
material
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Revision No: 1
Revision Date: December 2011

Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
Samples | Reference
NASB-SKT-SS98-0012 0.0-1.0 1
2-foot
NASB-SKT-SBO8 interval
NASB-SKT-SB98-NNNN above 1
native
material
NASB-SKT-$599-0012 0.0-1.0 1
2-foot
NASB-SKT-SB99 interval
NASB-SKT-SB99-NNNN above 1
native
material
NASB-SKT-SS100-0012 0.0-1.0 1
2-foot
NASB-SKT-SB100 interval
NASB-SKT-SB100-NNNN above 1
native
material
NASB-SKT-$5101-0012 0.0-1.0 1
2-foot
NASB-SKT-SB101 interval
NASB-SKT-SB101-NNNN above 1
native
material
NASB-SKT-$S103-0003 0.0-0.25 1
NASB-SKT-SB103
NASB-SKT-SB103-0312 0.25-1.0 1
NASB-SKT-SS104-0003 0.0-0.25 1
NASB-SKT-SB104
NASB-SKT-SB104-0312 0.25-1.0 1
NASB-SKT-SS105-0003 0.0-0.25 1
NASB-SKT-SB105
NASB-SKT-SB105-0312 0.25-1.0 1
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Revision No: 1
Revision Date: December 2011

Samolin Depth Analvtical Number | Sampling
piing Sample ID Matrix (feet Rationale y of SOP
Location Group
bgs) Samples | Reference
NASB-SKT-SS106-0003 0.0-0.25 1
NASB-SKT-SB106
NASB-SKT-SB106-0312 0.25-1.0 1
NASB-SKT-SS107-0003 0.0-0.25 1
NASB-SKT-SB107
NASB-SKT-SB107-0312 0.25-1.0 1
NASB-SKT-SS108-0003 0.0-0.25 1
NASB-SKT-SB108
NASB-SKT-SB108-0312 0.25-1.0 1
NASB-SKT-$S109-0003 0.0-0.25 1
NASB-SKT-SB109
NASB-SKT-SB109-0312 0.25-1.0 1
NASB-SKT-$5110-0012 0.0-1.0 1
2-foot
NASB-SKT-SB110 interval
NASB-SKT-SB110-NNNN above 1
native
material
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Additional columns may be added if additional classification of samples is needed.

8.4 ANALYTICAL SOP REQUIREMENTS TABLE

Laboratory point of contact, e-mail address, and phone number: Kelly Perkins, kperkins@katahdinlabs.com 207-874-2400

Laboratory Name and Address:
Katahdin Analytical Services, 600 Technology Way Scarborough, ME 04074
Data Package Turnaround time: 21 calendar days
Tentative Sampling Dates: Winter 2011/2012

Revision No: 1

Revision Date: December 2011

MATRIX ANALYTICAL ANALYTICAL AND CONTAINERS SAMPLE PRESERVATION MAXIMUM
GROUP PREPARATION (number, size, VOLUME REQUIREMENTS HOLDING TIME
METHOD/ SOP and type) (units) (chemical, (preparation/
REFERENCE temperature, light analysis)
protected)
sols SW-846 30508, 6010C, 4-ounce (0z) égge(:)?¥§rtﬁ12?ftlj¥§'ls
Metals 6020A, 7471B/ CA-605, wide mouth iar 2 gram (@) Mercury: Cool to <6 °C 28 davs to anal sié
CA-608, CA-611, CA-627 J o o Y
or mercury
SW-846 3540C or 3550C . —
, i 14 days to extraction;
PAHSs 8270D SIM/CA-213, CA- | &0z widemouth | 5, Cool to £ 6 °C ays fo extraction
512 or CA-526 Jar 40 days to analysis
Aqueous QC SW.846 3010A  6020A One - 500 180 days to analysis
samples - ' | milliliter (mL) Nitric acid (HNOs) to pH | €xcept for mercury;
Metals 6010C, 7470A/ polyethylene 50 mL <2 28 days to analysis
CA-604, CA-608, CA-627 | pottle for mercury
SW-846 3510C or 3520C, Two 1-liter (L) 7 days to extraction:
PAHs 8270D SIM/ CA-213, CA- amber glass 1000 mL Coolto <6 °C 40 days to analysis'
502 bottles

091111/P (Section 8.0)

Page 47 of 63

CTO 69



mailto:kperkins@katahdinlabs.com

Tier Il SAP Remedial Investigation
Munitions Response Program Site Skeet Range Revision No: 1
NAS Brunswick, Brunswick Maine Revision Date: December 2011

9.0 Reference Limits and Evaluation Tables
Matrix : Soil
Parameter: Metals by SW-846 methods as indicated

Project PSL ® Project Katahdin
; Reference -
Analyte CAS Number Sclr_eet\a/r;llng QLU;I:IZt;;n LOQ LoD Detection
Limit (DL)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (ma/ka)
ALUMINUM (6010C) 7429-90-5 7700 EPA 2570 30 10 0.71
ANTIMONY (6020A) 7440-36-0 0.27 EcoSSL 0.09 0.1 0.05 0.020
ARSENIC  (6020A) 7440-38-2 0.39 EPA 0.13 0.5 0.4 0.15
BARIUM (6010C) 7440-39-3 330 EcoSSL 110 0.5 0.3 0.026
BERYLLIUM (6010C) 7440-41-7 10 ORNL 3.3 0.5 0.05 0.0068
CADMIUM  (6010C) 7440-43-9 0.36 EcoSSL 0.12 1.0 0.3 0.0079
CALCIUM  (6010C) 7440-70-2 - - -- 10 8 1.8
CHROMIUM (6010C) 7440-47-3 0.29 EPA 8.7 15 0.4 0.026
COBALT (6010C) 7440-48-4 2.3 EPA 0.77 3.0 0.4 0.029
COPPER (6010C) 7440-50-8 28 EcoSSL 9.3 25 1 0.16
IRON (6010C) 7439-89-6 5500 EPA 1830 10 8 14
LEAD (6010C) 7439-92-1 11 EcoSSL 3.7 0.5 0.4 0.087
MERCURY  (7471B) 7439-97-6 2.3 EPA 0.33 0.033 0.017 0.0052
MAGNESIUM (6010C) 7439-95-4 - - -- 10 8 0.68
MANGANESE (6010C) 7439-96-5 220 EcoSSL 73.3 0.5 0.4 0.16
NICKEL (6010C) 7440-02-0 38 EcoSSL 12.7 4.0 0.4 0.044
POTASSIUM (6010C) 7440-09-7 - - NA 100 50 2.9
SELENIUM  (6020A) 7782-49-2 0.52 EcoSSL 0.17 0.5 0.30 0.039
SODIUM (6010C) 7440-23-5 - - -- 100 50 15
VANADIUM  (6010C) 7440-62-2 7.8 EcoSSL 2.6 25 0.4 0.037
ZINC (6010C) 7440-66-6 46 EcoSSL 15.3 25 1.2 0.17
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Munitions Response Program Site Skeet Range Revision No: 1
NAS Brunswick, Brunswick Maine Revision Date: December 2011
Matrix: Soil

Parameter: PAHs by SW-846 8270D Selective lon Method (SIM)

PrOJe(.:t PSL . Project Katahdin
Screening Reference o
CAS Quantitation DL
Analyte Number Level Limit Goal LOQ LOD (mg/kg)
(PSL) (ma/ka) (mg/kg) (mg/kg)
(mg/kg)

1-METHYLNAPHTHALENE 90-12-0 22 EPA 7 0.020 0.010 0.0017
2-METHYLNAPHTHALENE 91-57-6 29 EcoSSL 10 0.020 0.010 0.0022
ACENAPHTHENE 83-32-9 20 ORNL 7 0.020 0.010 0.0015
ACENAPHTHYLENE® 208-96-8 29 EcoSSL 10 0.020 0.010 0.0012
ANTHRACENE 120-12-7 25 CCME 0.8 0.020 0.010 0.0012
BENZO (A) ANTHRACENE 56-55-3 0.15 EPA 0.05 0.020 0.010 0.0019
BENZO (A) PYRENE 50-32-8 0.015 EPA 0.005 0.020 0.010 0.0033
BENZO (B) FLUOROANTHENE 205-99-2 0.15 EPA 0.05 0.020 0.010 0.0024
EEE%%&%QRYLENE@) 191-24-2 1.1 EcoSSL 0.4 0.020 0.010 0.002
BENZO (K) FLUOROANTHENE 207-08-9 1.1 EcoSSL 0.4 0.020 0.010 0.0031
CHRYSENE 218-01-9 1.1 EcoSSL 0.4 0.020 0.010 0.0017
DIBENZO (A,H)ANTHRACENE 53-70-3 0.015 EPA 0.005 0.020 0.010 0.0018
FLUORANTHENE 206-44-0 29 EcoSSL 10 0.020 0.010 0.0018
FLUORENE 86-73-7 29 EcoSSL 10 0.020 0.010 0.0032
INDENO (1,2,3-CD)PYRENE 193-39-5 0.15 EPA 0.05 0.020 0.010 0.0019
NAPHTHALENE 91-20-3 1 LANL 0.3 0.020 0.010 0.0026
PHENANTHRENE 85-01-8 29 EcoSSL 10 0.020 0.010 0.0018
PYRENE 129-00-0 1.1 EcoSSL 0.4 0.020 0.010 0.0021

Bolded and highlighted rows indicate that the project screening level is less than the laboratory LOD.

Bolded rows indicate that the project screening level is less than the laboratory LOQ.
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Any limitations on data use that result from having detection limits that are greater than project screening levels must be evaluated by the
Project Team prior to making site decisions based on those data.

EPA risk-based screening values based on adverse non-carcinogenic effects were divided by 10 to account for potential cumulative adverse effects on
target organs or systems.

Footnotes
1 Soil screening references:

Human Health
EPA — U.S. EPA Regions 3, 6 and 9 Residential Soil Screening Level (June 2011).

Ecological Sources in order of preference

EcoSSL — EPA Ecological Soil Screening Levels (U.S. EPA, 2003, 2005, 2006, 2007, 2008)

CCME - Canadian Council of Ministers of the Environment (1999, 2001, 2010)

ORNL - Oak Ridge National Laboratory Toxicological Benchmarks for plants and invertebrates (Efroymson et al., 1997a and 1997b)
Los Alamos — ECORISK Database (Los Alamos, 2009)

Appendix A contains a table (Table A-3) listing all candidate screening levels evaluated when selecting the PSLs listed in the table above.

Acronyms

CAS = Chemical Abstract Service

LOD = Limit of detection

LOQ = Limit of quantitation

mg/kg = milligrams per kilogram

TAL = Target Analyte List

PAH = Polycylic Aromatic Hydrocarbons

PSL = Project Screening Level
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NAS Brunswick, Brunswick Maine

10.0 Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1 — Worksheet #23)

Revision No: 1
Revision Date: December 2011

Variance To | Modified
Lab SOP . . Definitive or 1\, rix and Organization QSM? y/N | for Project
Title, Revision Date, and / or Number Screening . Instrument . . Work?
Number Data Analytical Group Performing Analysis orK:
(YIN)
CA-213 Analysis of  Semivolatile  Organic Definitive Soil and aqueous | Gas Chromatography Katahdin N N
Compounds By: SW 846 Method 8270 — QC samples (GC)/Mass
Modified For Selected lon Monitoring /PAHs Spectroscopy (MS)
(SIM), 04/10, Revision 8.
CA-502 Preparation Of Aqueous Samples For Definitive Aqueous QC Not applicable Katahdin N N
Extractable Semivolatile Analysis, 10/09, samples / PAHs (extraction)
Revision 6. Extraction
CA-512 Preparation Of Sediment/Soil Samples By Definitive Soil/ IPAHs Not applicable Katahdin N N
Sonication Using Method 3550 For Extraction (extraction)
Subsequent Extractable Semi-Volatiles
Analysis, 08/10, Revision 8.
CA-526 Preparation Of Sediment/Soil Samples By Definitive Soil/PAHs Not applicable Katahdin N N
Soxhlet Extraction Using Method 3540 Extraction (extraction)
For Subsequent Extractable Semivolatile
Analysis, 08/10, Revision 7.
CA-604 Acid Digestion of Aqueous Samples by Definitive Aqueous QC Not applicable Katahdin N N
EPA Method 3010 for Inductively Coupled samples/Metals (digestion)
Plasma (IcP) and ICP-Mass Digestion
Spectrometer (MS) Analysis of Total or
Dissolved Metals, 04/10, Revision 5.
CA-605 Acid Digestion of Solid Samples by Definitive Soil/Metals Not applicable Katahdin N N
USEPA Method 3050 for Metals by ICP- Digestion (digestion)
AES and ICPMS, 09/10, Revision 5.
CA-608 Trace Metals Analysis By ICP-AES Using Definitive Soiland aqueous | Inductively Coupled Katahdin N N
EPA Method 6010, 06/10, Revision 11. QC samples Plasma (ICP) - Atomic
/Metals Emission Spectroscopy
(AES)
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Revision No: 1
Revision Date: December 2011

Variance To | Modified
Lab SOP . - Definitive or |\ irix and Organization QSM? yIN | for Project
Title, Revision Date, and / or Number Screening . Instrument - . Work?
Number Data Analytical Group Performing Analysis orK:
(YIN)
CA-611 Digestion and Analysis of Solid Samples Definitive Soil/Mercury Mercury Analyzer Katahdin N N
for Mercury by USEPA Method 7471,
12/10, Revision 8.
CA-615 Digestion and Analysis of Aqueous Definitive Aqueous QC Mercury Analyzer Katahdin N N
Samples for Mercury by USEPA Method samples /Mercury
7470, 04/10, Revision 5.
CA-627 Trace Metals Analysis By ICP-MS Using Definitive Soil aqueous QC | Inductively Coupled Katahdin N N
USEPA Method 6020, 04/10, Revision 7. samples /Metals Plasma (ICP) — Mass
Spectroscopy (MS)
CTO 69
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11.0 Laboratory QC Samples Table
(UEP-QAPP Manual Section 3.4 — Worksheet #28)

. Soil and aqueous field quality control
Matrix samples
Analytical Group PAHs
Analytical Method/ | sy_g46 8270D SIM / CA-213
SOP Reference
Person(s . Measurement
QC Sample: Frﬁquency/ MEthOd/SOP.Q(.: Corrective Action Responsib(le)for D"’.‘ta Quality Performance Criteria
umber Acceptance Limits Corrective Action Indicator (DQI) (MPC)
Method Blank One per No target compounds > | (1) Investigate source of Analyst, Bias/contaminatio | Same as Method/SOP
preparation batch |% LOQ.. Contamination. Supervisor n QC Acceptance Limits.
of twenty or fewer (2) Evaluate the samples and
samples of similar associated QC: i.e.If the blank results
matrix. are above the LOQ, then report samples
that are <LOD or > 10X the blank
result. Reprepare a blank and the
remaining samples.
Surrogate 3 per sample: %Rs must meet the (1) Check chromatogram for interference; if | Analyst, Accuracy/Bias Same as Method/SOP
2- following %Rs: found, then flag data. Supervisor QC Acceptance Limits.
Methylnaphthalene | 2-Methyinaphthalene-D10 | 2y |f not found, then check instrument
-D10 Soil: 19'9_4 performance; if problem is found, then
Fluorene-D10 Agueous: 43-92 correct and reanalyze
Fluorene-d10 . yZe.
Pyrene-D10. Soil: 20-96 (3) If still out, then re-extract and analyze
Aqueous: 29-101 sample.
Pyrene-d10 (4) If reanalysis is out, then flag data.
Soil: 31-128
Aqueous: 53-166
Laboratory Control | One per %Rs must meet the Correct problem, then reprepare and Analyst, Accuracy / Bias | Same as Method/SOP
Sample (LCS) preparation batch [ DoD QSM Version 4.1 |reanalyze the LCS and all samples inthe | Supervisor QC Acceptance Limits.
of twenty or fewer | limits as per Appendix | associated preparatory batch for failed
samples of similar |G of the DoD QSM. analytes, if sufficient sample material is
matrix. available. Refer to DOD Quality System
If Laboratory Control Manual (QSM) Version 4.1 Table G-1 for
Sample Duplicate number of marginal exceedences allowed.
(LCSD) performed - The | Contact Client if samples cannot be
RPD between LCS and | reprepared within hold time.
LCSD must be < 30%.
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Matrix

Soil and aqueous field quality control

samples

Analytical Group

PAHs

Analytical Method/
SOP Reference

SW-846 8270D SIM / CA-213

Revision No: 1

Revision Date: December 2011

Person(s . Measurement
QC Sample: Freque;)ncy/ Method/SOP.Q(_: Corrective Action Responsib(le)for %"’.‘ta Quality Performance Criteria
Number Acceptance Limits Corrective Action Indicator (DQI) (MPC)
Matrix Spike One per SDG or %Rs should meet the Corrective Action will not be taken for Analyst, Precision/Accura | Same as Method/SOP
(MS)/Matrix Spike |every 20 samples. |DoD QSM Version 4.1 | samples when recoveries are outside limits | Supervisor cy/ Bias QC Acceptance Limits.
Duplicate (MSD) limits as per Appendix |and surrogate and LCS criteria are met.
(not applicable for G of the DoD QSM. If both the LCS and MS/MSD are
rinsate blanks) unacceptable re-prepare the samples and
The RPD between MS | QC.
and MSD should be <
30%.
Internal Standard | Six per sample — Retention times for Inspect mass spectrometer or gas Analyst, Accuracy/ Bias Same as Method/SOP
1,4- internal standards must | chromatograph for malfunctions. Supervisor QC Acceptance Limits.
Dichlorobenzene- |be + 30 seconds and Mandatory reanalysis of samples analyzed
d4 the responses within - | while system was malfunctioning.
Naphthalene-d8 50% to +100% of the
Acenaphthene-d10 | ICAL midpoint.
Phenanthrene-d10
Chrysene-d12
Perylene-d12
Results between NA Apply “J” qualifier to NA Analyst, Accuracy Same as QC Acceptance
DL and LOQ results between DL and Supervisor Limits.

LOQ.

Please note that limits are updated periodically and may change from the issuance of the final SAP to the time data validation is performed. The limits used for validation of PAH data
will be the limits that are current at the time of analysis.
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Matrix

Soil and Aqueous field quality control

samples

Analytical Group

Metals (ICP-AES) and Mercury

Analytical Method/
SOP Reference

SW-846 6010C/7470A/ 7471B CA-604,

CA-608, CA-615

Revision No: 1

Revision Date: December 2011

Perso.”(s) . Measurement
QC Sample: Frequency/ Method/SOP.QC Corrective Action Respons@le for Dgta Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
: (MPC)
Action
Method Blank One per digestion | No analytes Correct the problem. If method blank is >%2 Analyst, Bias/Contaminati | Same as QC Acceptance
batch of 20 or detected > V4 the the LOQ, then: Supervisor on Limits.
fewer samples. LOQ. 1) Report sample results that are <LOD or
sample results >10x the blank concentration
without corrective action.
2) For samples with results > LOD and < 10x
the contaminated blank result, re-prepare/re-
digest and reanalyze the method blank and
associated samples.
LCS One per digestion | Water and soll Redigest and reanalyze all associated Analyst, Accuracy/Bias/ Same as QC Acceptance
batch of 20 or sample %Rs must samples for affected analyte. Supervisor Contamination Limits.
fewer samples. be between 80 and
120%, allowing
for the marginal
exceedances
presented in DoD
QSM Table G-1..
Duplicate Sample | One per The RPD should be | Narrate any results that are outside control Analyst, Precision Same as QC Acceptance
(not applicable for | preparation batch | within <20% for limits. Supervisor Limits.
rinsate blanks) of twenty or fewer | duplicate samples
samples of similar | for both water and
matrix. soils.
MS (not applicable | One per digestion | Recovery should be | Flag results for affected analytes for all Analyst, Accuracy/Bias Same as QC Acceptance
for rinsate blanks) | batch of 20 or + 20% of the true associated samples with "N". Supervisor Limits.

fewer samples.

value if sample < 4x
spike added.
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Matrix

Soil and Aqueous field quality control

samples

Analytical Group

Metals (ICP-AES) and Mercury

Analytical Method/
SOP Reference

SW-846 6010C/7470A/ 7471B CA-604,

CA-608, CA-615

Revision No: 1

Revision Date: December 2011

Perso.”(s) . Measurement
QC Sample: Frequency/ Method/SOP.QC Corrective Action Respon&b]e for Dgta Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
: (MPC)
Action

One per If original sample Flag results for affected analytes for all Analyst, Same as QC Acceptance
ICP Serial Dilution | preparation batch |result is at least 50x |associated samples with “E”. Supervisor Accuracy/Bias Limits.
(not applicable for | of twenty or fewer |the LOQ, 5-fold
rinsate blanks, and | samples of similar | dilution must agree
not applicable for [ matrix. within £ 10% of the
mercury) original result.
Post Digestion One is performed | The %R must be Flag results of samples of same matrix as Analyst, Precision Same as QC Acceptance
Spike (does not when serial dilution | within 75-125% of estimates in SDG narrative. Supervisor Limits.
apply to mercury) | fails or target expected value to

analyte verify the absence of

concentration(s) in | interference. Spike

all samples are < | addition should

50x LOD. produce a

concentration of 10-
100x LOQ.

Results between NA Apply “J” qualifier to | NA Analyst, Accuracy Same as QC Acceptance
DL and LOQ results between DL Supervisor Limits.

and LOQ.
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Matrix Soll

Analytical Group Metals (ICP-MS)

Analytical Method/

SOP Reference SW846 6020A / CA-627

Perso_n(s) . Measurement
QC sample: Frequency/ Method/SOP.Q(.: Corrective Action Respons@le for Da}ta Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
! (MPC)
Action

Method Blank One per digestion | No target metals > | Correct the problem. Report sample results Analyst, Bias/contamination | Same as Method/SOP
batch of 20 or % LOQ. that are <LOD or >10x the blank Supervisor QC Acceptance Limits.
fewer samples of concentration. Reprepare and reanalyze the
similar matrix. method blank and all associated samples with

results > LOD and < 10x the contaminated
blank result.

LCS One per digestion | Water and Soil: Redigest and reanalyze all associated Analyst, Accuracy/Bias/ Same as Method/SOP
batch of 20 or %R must be within | samples for affected analyte. Supervisor Contamination QC Acceptance Limits.
fewer samples of | 80-120%, allowing
similar matrix. for the marginal

exceedances
presented in DoD
QSM Table G-1.

MS (not applicable | One per sample %R should be within | Flag results for affected analytes for all Analyst, Accuracy/Bias Same as Method/SOP

for rinsate blanks) [ delivery group 80-120%if sample < | associated samples with "N”. Supervisor QC Acceptance Limits.
(SDG) or every 20 |4x spike added.
samples.

Post-digestion Project-specific %R should be within | Run associated samples by method of Analyst, Accuracy/Bias Same as Method/SOP

Spike (not frequency: When | 75-125%. standard addition or flag results. Supervisor QC Acceptance Limits.

applicable for MS recovery fails

rinsate blanks) or analyte
concentration in all
samples < 50x
LOD

Laboratory One per sample If values are = 5x Flag results for affected analytes for all Analyst, Precision Same as Method/SOP

Duplicate (not delivery group LOQ, RPD should associated samples. Supervisor QC Acceptance Limits.

applicable for (SDG) or every 20 |[be <20%. If values

rinsate blanks) samples. are < 5x LOQ,

Absolute Difference
should be < LOQ.
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Matrix

Soil

Analytical Group

Metals (ICP-MS)

Analytical Method/
SOP Reference

SW846 6020A / CA-627

Revision No: 1

Revision Date: December 2011

Persop(s) . Measurement
QC Sample: Frequency/ Method/SOP.QC Corrective Action Responmb]e for D"?“a Quality Performance Criteria
Number Acceptance Limits Corrective Indicator (DQI)
: (MPC)
Action

ICP Serial Dilution |One per If original sample Flag results for affected analytes for all Analyst, Same as Method/SOP

(not applicable for | preparation batch |result is at least 50x | associated samples with “E”. Supervisor Accuracy/Bias QC Acceptance Limits.

rinsate blanks) of twenty or fewer |LOQ, 5-fold dilution
samples of similar | must agree within £
matrix. 10% of the original

result.

IS Appropriate IS For each sample, IS | Reanalyze affected samples. Analyst, Accuracy/Bias Same as Method/SOP
required for all intensity within 30- Supervisor QC Acceptance Limits.
analytes in all 120% of that of initial
samples. Mass of |calibration standard.

IS must be <50

amu different from

that of analyte
Results between NA Apply “J” qualifier to | NA Analyst, Accuracy Same as QC Acceptance
DL and LOQ results between DL Supervisor Limits.

and LOQ.
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Munitions Response Program Site Skeet Range Revision No: 1
NAS Brunswick, Brunswick Maine Revision Date: December 2011

12.0 Data Verification and Validation (Steps | and lla/llb) Process Table

Data Review Input Description Responsible for Verification Internal/ External
(name, organization)

Chain of Custody Forms The Tetra Tech FOL or designee will review and sign the chain of Sampler and FOL, Tetra Tech Internal
custody form to verify that all samples listed are included in the
shipment to the laboratory and the sample information is accurate.
The forms will be signed by the sampler and a copy will be retained
for the project file, the Tetra Tech PM, and the Tetra Tech Data
Validators. The Tetra Tech FOL or designee will review the chain
of custody form to verify that all samples listed in the SAP have
been collected. All deviations should be documented in the report.

Chain of Custody Forms 1 - The Laboratory Sample Custodian will review the sample 1 - Laboratory Sample Custodian,
shipment for completeness and integrity, and sign accepting the Katahdin External
shipment.
2- The Tetra Tech Data Validators will check that the chain of 2 - Data Validators, Tetra Tech

custody form was signed and dated by the Tetra Tech FOL or
designee relinquishing the samples and also by the Laboratory
Sample Custodian receiving the samples for analyses.

Chain of Custody Forms and Ensure that the custody and integrity of the samples was Data Validators, Tetra Tech External
SAP maintained from collection to analysis and the custody records are
complete and any deviations are recorded. Review that the
samples were shipped and stored at the required temperature and
preservation conditions for chemically-preserved samples meet the
requirements listed in the SAP. Ensure that the analyses were
performed within the holding times listed in the SAP.

Sample Log Sheets, Chain Verify that information recorded in the log sheets is accurate and PM, FOL, or designee, Tetra Tech | Internal
of Custody Forms, SAP, and complete. Verify that samples were correctly identified, that

Laboratory sample login sampling location coordinates are accurate, and that

documentation documentation establishes an unbroken trail of documented chain

of custody from sample collection to report generation. Verify that
the correct sampling and analytical methods/SOPs were applied.
Verify that the sampling plan was implemented and carried out as
written and that any deviations are documented. Document any
discrepancies in the final report.
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Data Review Input

Description

Responsible for Verification
(name, organization)

Internal/ External

SAP, Analytical SOPs, and
Analytical Data Packages

Ensure that all laboratory SOPs were followed. Verify that the
correct analytical methods/SOPs were applied. Establish that all
method QC samples were analyzed and in control as listed in the
analytical SOPs. If method QA is not in control, the Laboratory
QAM will contact the Tetra Tech PM verbally or via e-mail for
guidance prior to report preparation.

Laboratory QAM, Katahdin

Internal

SAP/Chain of custody Forms

Check that all field QC samples determined necessary were
collected as required.

FOL or designee, Tetra Tech

Internal

Analytical Data Package

Verify all analytical data packages for completeness. The
Laboratory QAM will sign the case narrative for each data package.

Laboratory QAM, Katahdin

Internal

EDDs/Analytical Data
Packages

Check each EDD against the chain of custody and hard copy data
package for accuracy and completeness. Compare laboratory
analytical results to the electronic analytical results to verify
accuracy. Evaluate sample results for laboratory contamination
and qualify false detections using the laboratory
method/preparation blank summaries. Qualify analyte
concentrations between the DL and the LOQ as estimated.
Remove extraneous laboratory qualifiers from the validation
qualifier.

Data Validators, Tetra Tech

External

Analytical Data Package

Verify each data package for completeness. Request missing
information from the Laboratory PM.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Ensure that the laboratory QC samples were analyzed and that the
MPCs listed were met for all field samples and QC analyses.
Check that specified field QC samples were collected and analyzed
and that the analytical QC criteria set up for this project were met.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Check the field sampling precision by calculating RPDs for field
duplicate samples. Check laboratory precision by reviewing the
RPD or percent difference values from laboratory duplicate
analyses; MS/MSDs; and LCS/LCSD, if available. Ensure
compliance with the methods and project MPCs accuracy goals
listed in the SAP.

Data Validators, Tetra Tech

External
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Data Review Input

Description

Responsible for Verification
(name, organization)

Internal/ External

SAP/Laboratory Data
Packages/EDDs

Check that the laboratory recorded the temperature at sample
receipt and the pH of samples preserved with acid or base to
ensure sample integrity from sample collection to analysis.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Review the chain of custody forms generated in the field to ensure
that the required analytical samples have been collected,
appropriate sample identifications have been used, and correct
analytical methods have been applied. The Tetra Tech Data
Validator will verify that elements of the data package required for
validation are present, and if not, the laboratory will be contacted
and the missing information will be requested. Check that all data
have been transferred correctly and completely to the Tetra Tech
SQL database.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Ensure that the project LOQs listed in SAP were achieved.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Discuss the impact on DLs that are elevated because of matrix
interferences. Be especially cognizant of and evaluate the impact
of sample dilutions on low-concentration analytes when the dilution
was performed because of the high concentration of one or more
other contaminants. Document this usability issue and inform the
Tetra Tech PM. Review and add PSLs to the laboratory EDDs.
Flag samples and notify the Tetra Tech PM of samples that exceed
PSLs listed in SAP.

Data Validators, Tetra Tech

External

SAP/Laboratory Data
Packages/EDDs

Ensure that all QC samples specified in the SAP were collected
and analyzed and that the associated results were within
prescribed SAP acceptance limits. Ensure that QC samples and
standards prescribed in analytical SOPs were analyzed and within
the prescribed control limits. If any significant QC deviations occur,
the Laboratory QAM shall have contacted the Tetra Tech PM.

Data Validators, Tetra Tech

External
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Data Review Input Description Responsible for Verification Internal/ External
(name, organization)
SAP/Laboratory Data Summarize deviations from methods, procedures, or contracts in Data Validators, Tetra Tech External
Packages/EDDs the Data Validation Report. Determine the impact of any deviation

from sampling or analytical methods and SOPs requirements and
matrix interferences effect on the analytical results. Qualify data
results based on method or QC deviation and explain all the data
qualifications. Print a copy of qualified data stored in the project
database to depict data qualifiers and data qualifier codes that
summarize the reason for data qualifications. Determine if the data
met the Measurement Performance Criteria (MPCs) and determine
the impact of any deviations on the technical usability of the data.

12.1 VALIDATION SUMMARY

One hundred percent of the laboratory metals data will undergo a USEPA Region | Tier lll validation, as defined in the Region | Environmental
Protection Agency Northeast (EPA-NE) Data Validation Functional Guidelines for Evaluating Environmental Analyses, Part |, Attachment B
(USEPA, 1996a). Project-specific criteria for metals by SW-846 6010C, 6020A, 7470A, and 7471B listed in this SAP and the DoD QSM will be
used to validate the metals data. The logic outlined in Region | EPA-NE Data Validation Functional Guidelines for Evaluating Environmental
Analyses, Part IV, November 2008 (USEPA, November 2008) will be used to apply qualifiers to data to the extent possible. The final data
validation report will include a technical memorandum, qualified analytical results, results as reported by the laboratory, Region | worksheets

(where appropriate), and documentation to support data qualification. All data will be flagged by an appropriate qualifying symbol.

One hundred percent of the laboratory PAH data will undergo a USEPA Region | Tier Il validation, as defined in the Region | EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, Part |, Attachment B (USEPA, 1996a). Project-specific criteria for PAHs
by SW-846 8270D SIM are listed in this SAP and the DoD QSM will be used to validate PAH data. The logic outlined in Region | EPA-NE Data
Validation Functional Guidelines for Evaluating Environmental Analyses, Part Il, December 1996 (USEPA, 1996b) will be used to apply qualifiers
to data to the extent possible. The final data validation report will include a technical memorandum, qualified analytical results, results reported by
the laboratory, Region | worksheets (where appropriate), and documentation to support data qualification. All data will be flagged by an

appropriate qualifying symbol.
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TABLE 1

SITE INSPECTION SOIL SAMPLE COLLECTION AND ANALYSIS SUMMARY

SKEET RANGE

FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

SAMPLE RESULT USED IN SITE INVESTIGATION

SAMPLE JULY 2009 XRF DECEMBER 2009 FIXED BASE LABORATORY ANALYSIS
SAMPLE SAMPLE DEPTH SAMPLE TO JULY 2009 XRF CALCULATED LEAD RESULT
LOCATION® ID teet b CONFIRM SITE USE RATIONALE TAL METALS pH, CEC, | Nitroglycerin DINITROLUENE PAHs
(feet bgs) FOOTPRINT (SW 846-6010B) TOC (SW 846-8332) (SW 846-8330A) (USEPA-8270C SIM)
SKT-SS01 NASB-SKT-SS01-0003 0-0.25 X not used - FBL data available X -- X X X
SKT-SS02 NASB-SKT-SS02-0003 0-0.25 X not used - FBL data available X -- X X X
SKT-SS03 NASB-SKT-SS03-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS04 NASB-SKT-SS04-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS05 NASB-SKT-SS05-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS06 NASB-SKT-SS06-0003 0-0.25 X not used - FBL data available X X -- -- X
SKT-SS06 NASB-SKT-SS06-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SSO7N NASB-SKT-SS07N-0003 0-0.25 X not used - background sample -- -- -- -- --
SKT-SS07S NASB-SKT-SS07S-0003 0-0.25 X not used - background sample -- -- -- -- --
SKT-SSO7E NASB-SKT-SS07E-0003 0-0.25 X not used - background sample -- -- -- -- --
SKT-SS07W NASB-SKT-SS07W-0003 0-0.25 X not used - background sample -- -- -- -- --
SKT-SS07 NASB-SKT-SS07-0003 0-0.25 X not used - background sample X X -- -- X
SKT-SS07 NASB-SKT-SS07-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS08 NASB-SKT-SS08-0003 0-0.25 X not used - FBL data available X X -- -- X
SKT-SS08 NASB-SKT-SS08-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS09 NASB-SKT-SS09-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS10 NASB-SKT-SS10-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS11 NASB-SKT-SS11-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS12 NASB-SKT-SS12-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS13 NASB-SKT-SS13-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS13 NASB-SKT-SS13-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS14 NASB-SKT-SS514-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS14 NASB-SKT-SS14-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS15 NASB-SKT-SS15-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS15 NASB-SKT-SS15-0312 not used due to poor XRF correlation in sample >100
0.25-1.0 X mg/kg -- -- -- -- --
SKT-SS16 NASB-SKT-SS16-0003 not used due to poor XRF correlation in sample >100
0-0.25 X mg/kg -- -- -- -- --
SKT-SS16 NASB-SKT-SS16-0312 not used due to poor XRF correlation in sample >100
0.25-1.0 X mg/kg -- -- -- -- --
SKT-SS17 NASB-SKT-SS17-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS17 NASB-SKT-SS17-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS18 NASB-SKT-SS18-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS18 NASB-SKT-SS18-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS19 NASB-SKT-SS19-0003 0-0.25 X not used - FBL data available X X X X X
SKT-SS19 NASB-SKT-SS19-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS20 NASB-SKT-SS20-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS20 NASB-SKT-SS20-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS21 NASB-SKT-SS21-0003 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SS21 NASB-SKT-SS21-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS22 NASB-SKT-SS22-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS22 NASB-SKT-SS22-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS23 NASB-SKT-SS23-0003 not used due to poor XRF correlation in sample >100
0-0.25 X mg/kg -- -- -- -- --
SKT-SS23 NASB-SKT-SS23-0312 0.25-1.0 X XRF calculated lead result used -- -- -- -- --
SKT-SS24 NASB-SKT-S5524-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS25 NASB-SKT-SS25-0003 0-0.25 X XRF calculated lead result used -- -- -- -- --
SKT-SS526 NASB-SKT-S5S26-0003 0-0.25 -- not analyzed using XRF - FBL data available X -- X X X
SKT-SB01 | NASB-SKT-SB01-0003/0312 0-0.25 X not used - FBL data available X -- X X X
SKT-SB01 | NASB-SKT-SB01-0003/0312| 0.25-1.0 X not used - FBL data available X -- X X X
SKT-SB02 [ NASB-SKT-SB02-0003/0312 0-0.25 X not used - FBL data available X -- X X X
SKT-SB02 | NASB-SKT-SB02-0003/0312| 0.25-1.0 X not used - FBL data available X -- X X X
SKT-SB03 NASB-SKT-SB03-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X




TABLE 1

SITE INSPECTION SOIL SAMPLE COLLECTION AND ANALYSIS SUMMARY

SKEET RANGE

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE

SAMPLE RESULT USED IN SITE INVESTIGATION

SAMPLE JULY 2009 XRF DECEMBER 2009 FIXED BASE LABORATORY ANALYSIS

SAMPLE SAMPLE DEPTH SAMPLE TO JULY 2009 XRF CALCULATED LEAD RESULT
LOCATION® ID feet bgs) CONFIRM SITE USE RATIONALE TAL METALS pH, CEC, | Nitroglycerin DINITROLUENE PAHs

( 9 FOOTPRINT (SW 846-6010B) TOC (SW 846-8332) (SW 846-8330A) (USEPA-8270C SIM)
SKT-SBO03 NASB-SKT-SB03-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB03 | NASB-SKT-SB03-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X
SKT-SB04 | NASB-SKT-SB04-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB04 | NASB-SKT-SB04-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X
SKT-SB05 NASB-SKT-SB05-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB05 | NASB-SKT-SB05-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X
SKT-SB06 NASB-SKT-SB06-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB06 | NASB-SKT-SB06-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X
SKT-SB07 | NASB-SKT-SB07-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB07 NASB-SKT-SB07-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X
SKT-SBO08 NASB-SKT-SB08-0003/0312 0-0.25 X not used - FBL data available X -- -- -- X
SKT-SB08 | NASB-SKT-SB08-0003/0312| 0.25-1.0 X not used - FBL data available X -- -- -- X

X = Indicates sample was collected and analyzed as proposed in the Uniform Federal Policy Sampling and Analysis Plan (UFP-SAP) (Tetra Tech, 2009)
PS = Polyethylene scoop.

bgs = Below ground surface.

CEC = Cation exchange capacity.

FBL = Fixed-base laboratory.
HA = Hand auger.
PD = Ponar Dredge.

1. SKT-SSO01 through SKT-SS08 are a different sample locations than SKT-SBO1 through SKT-SBO08.

SS = Surface soil.

SB = Soil

SKT = Skeet Range.
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\zn;gémgg 217'5 ZINC  26.7 ZINC 36.2 ZINC 47.8 SILVER 4.44 VANADIUM 38.1 NASB-SKT-XRF-S515 [0 - 3] \S}i;igigﬁ ;32

) ’ ) ~SKT-XRF-SB - 12 VANADIUM 23.6 ZINC 23.3 _caLC  287. .
NASB-SKT-XRF-SB04 [3 - 12] NASB-SKT SBOS  [3 ] LEAD-CALC 287.3 aINe 538

ALUMINUM 8040
ARSENIC 3.02
BARIUM 17
BERYLLIUM 0.328
CADMIUM 0.118 J

ZINC 19.2
NASB-SKT-XRF-SS17 [3 - 12]
LEAD-CALC 141.3

NASB-SKT-XRF-SS07 [3 - 12]
46.4

ALUMINUM 9040
ARSENIC 2.41
BARIUM 15.2
BERYLLIUM 0.445
CADMIUM 0.0736 J

NASB-SKT-XRF-SS06 [0 - 3]-DUP
ALUMINUM 3600

ANTIMONY 1.79 J

ARSENIC 4.74

BARIUM 36.7

LEAD-CALC

NASB-SKT-XRF-5S514
LEAD-CALC 24.5

[3 - 12]

CHROMIUM 8.15 .
gggg?;UMS 2'5 COBALT 1.89 CADMIUM 0.501 J
COPPER 5'7 COPPER 5.96 CHROMIUM 11.1
IRON 9186 IRON 8870 COBALT 1.63 J

COPPER 8.04
IRON 6430
LEAD 781 J
MANGANESE 257

MERCURY 0.321

NICKEL 13.2

SELENIUM 1.51

VANADIUM 28.4

ZINC 48.5
NASB-SKT-XRF-SS06 [3 - 12]
LEAD-CALC 61

LEAD 44 J
MANGANESE 140 J
MERCURY 0.0553
NICKEL 5.74
SELENIUM 0.332 J
VANADIUM 19.4
ZINC 25.9

ALUMINUM 4660
ANTIMONY 0.813 J
ARSENIC 4.9

BARIUM 13.9
BERYLLIUM 0.192 J
CADMIUM 0.13 J
CHROMIUM 8.92
COBALT 2.09

COPPER 5.18

IRON 8690

LEAD 785 J
MANGANESE 74.6
MERCURY 0.0882
NICKEL 6.77
SELENIUM 0.473 J
VANADIUM 24.5

ZINC 19.3

LEAD 18.4 J
MANGANESE 125 J
MERCURY 0.0294 J
NICKEL 8.21
VANADIUM 18.5
ZINC 20.3

[

NASB-SKT-XRF-SB03 [0 - 3]
ALUMINUM 13100

ARSENIC 10.6 i
BARIUM 124

| | BERYLLIUM 0.605
CADMIUM 0.25 J |
CHROMIUM 19.2
COBALT 22.3
COPPER 18.9
IRON 18700
LEAD 68.7 J i
MANGANESE 2230 !Itil !l'h'iil‘.
MERCURY 0.0583 it

| n1ckEL 14.8

NASB-SKT-XRF-SB06
ALUMINUM 2160
ANTIMONY 1.7 J
ARSENIC 3.34
BARIUM 28.7
BERYLLIUM 0.114 J
CADMIUM 0.349 J
CHROMIUM 3.7

[0 - 3]

NASB-SKT-XRF-SS13 [0 - 3]
LEAD-CALC 163.2

NASB-SKT-XRF-SS13 [3 - 12]
LEAD-CALC 97.5

TR ; NASB-SKT-XRF-5S09 [0 - 3] COBALT 1.07
VANADIUM 32.9 "m0 ALUMINUM 7080 COPPER  6.39
ZINC 110 - s mite = T ARSENIC 2.29 IRON 3780

BARIUM 14.3
BERYLLIUM 0.299
CHROMIUM 9.55

LEAD 774 J
MANGANESE 297
MERCURY 0.0785

NASB-SKT-XRF-SB03 [3 - 12]
ALUMINUM 10700 —f

ARSENIC 6.9 ‘: -
BARIUM 36.5 =t —

iz COBALT 3.3 NICKEL 3.71
BERYLLIUM 0.449 e " NASB-SKT-XRF-5502 [0 - 3] COPPER  5.87 SELENIUM 0.411 J
CADMIUM 0.0965 J I ALUMINUM 8470 IRON 9300 VANADIUM 15.7
CHROMIUM 15

ARSENIC 4.7
BARIUM 30.2
BERYLLIUM 0.376
CADMIUM 0.626
CHROMIUM 19.8
COBALT 4.72

LEAD 20.3 J
MANGANESE 103
MERCURY 0.015 J
NICKEL 8.48
VANADIUM 19.4
ZINC 19.9

ZINC 26.9
NASB-SKT-XRF-SB06 [3 - 12]
ALUMINUM 8210

ARSENIC 1.83

BARIUM 10.6

BERYLLIUM 0.461

CHROMIUM 6.29

COBALT 1.14

COBALT 4.6
COPPER 9.95

IRON 11600

LEAD 9.88 J
MANGANESE 168 J
MERCURY 0.0219 J COPPER 14.8
NICKEL 12.9 IRON 12000
VANADIUM 20.1 LEAD 50.9 J

NASB-SKT-XRF-5520

1 !LEAD—CALC 250.8

[0 - 3]

COPPER  2.97
ZINC  33.2 MANGANESE 202 IRON 6760
" | MERCURY 0.0351 J LEAD 17.6 J
NICKEL 12.5 MANGANESE 61.8
NASB-SKT-XRF-SB02 [0 - 3] VANADTUM 30.1 | NASB-SKT-XRF-SS10 [0 - 3] MERCURY 0.0305 J
ALUMINUM 7620 ZINC 44.2 ALUMINUM 2910

NICKEL 3.49
SELENIUM 0.292 J
VANADIUM 15.5
ZINC 12

ANTIMONY 0.529 J
ARSENIC 2.73
BARIUM 34.3
BERYLLIUM 0.337 J -
CADMIUM 0.254 J
CHROMIUM 9.09
COBALT 1.35
COPPER 6.63

IRON 7780

LEAD 166 J
MANGANESE 117 J
MERCURY 0.121
NICKEL 5.59
SELENIUM 0.642 J
VANADIUM 18 ik - : { o o PRTT Ie
ZINC 26.1 i ] e ; Ve e ML
NASB-SKT-XRF-SB02 [0 - 3]-DUP : ]

ANTIMONY 0.392 J
ARSENIC 3.35

4 BARIUM 24.3

BERYLLIUM 0.116 J

CADMIUM 0.159 J

CHROMIUM 5.37

COBALT 0.737 J

COPPER 6.18

IRON 5950

LEAD 294 J

MANGANESE 39.2

MERCURY 0.0852

NICKEL 4.46

SELENIUM 0.635

VANADIUM 22

ZINC 14.1

NASB-SKT-XRF-SS19 [0 - 3]
ALUMINUM 3590

ANTIMONY 3.73 J

ARSENIC 4.56

BARIUM 76.7

BERYLLIUM 0.214 J
CADMIUM 0.51

CHROMIUM 6.73

NASB-SKT-XRF-SB08 [0 - 3]

COBALT 1.24
ALUMINUM 7190 b ] NASB-SKT-XRF-SS18 [0 - 3] ALUMINUM 3660 Conpen 13
R LEAD-CALC 82.9 ANTTMONY 0.608 J NASB-SKT-XRF-SBO7 [0 - 3] IRON 5340
pRsENic 2.0 NASB-SKT-XRF-SBO1 [0 - 3] NASB-SKT-XRF-S518  [3 - 12] ARSENIC 4.13 ALUMINUM 9230 LEAD 513 J
BARIOM 29.2 44 ALUMINUM 8850 LEAD-CALC  75.6 BARIUM 36.5 ARSENIC 2.09 MANGANESE 41.8
BERYLLIUMO 222 J J ARSENIC 5.26 BERYLLIUM 0.166 J BARIUM 12.3 MERCURY 0.201
CADMHIJMM {3 45 BARIUM 33 CADMIUM 0.302 J BERYLLIUM 0.354 NICKEL 11.1
ggg:nﬁTU 1 o5 BERYLLIUM 0.446 CHROMIUM 5.08 CADMIUM 0.0632 J SELENTUM 1.28
COPPER 5'97 CADMIUM 0.835 NASB-SKT-XRF-SS01 [ COBALT 0.682 J CHROMIUM 8.17 VANADIUM 24.7
TRON 802(') CHROMIUM 16.5 ALUMINUM 2630 COPPER 8.14 COBALT 2.73 ZINC  29.1
COBALT 4.24 "| anTIMONY 1.49 O IRON 6410 COPPER 3.97 J NASB-SKT-XRF-SS19 [3 - 12]
LEADAN?; 39 5 COPPER 18.4 | arsEnIC 3.5 g NASB"Sii'XRg;sizz (0 - 3] LEAD 443 J TRON 8880 LEAD-CALC  2.e
MERCURY 115 IRON 10700 BARTUM 55.4 LERD-CALC eor (3 - 12 MANGANESE ~ 45. 4 LEAD 16.4 J
E?EEEEY 5063 LEAD 47.5 J BERYLLIUM 0.167 J Egii:iii;mz;sg [ ] MERCURY 0.134 MANGANESE 166
| SELENTUM '0 495 g MANGANESE 179 J | CADMIUM 0.407 J N NICKEL 5.33 MERCURY 0.0474
VANADTUM 1% 1 MERCURY 0.0325 J CHROMIUM 5.26 SELENIUM 0.727 NICKEL 6.23
JINC 24 : NICKEL 12.8 COBALT 1.08 J VANADIUM 19.7 NASB-SKT-XRF-SS11 [0 - 3] SELENIUM 0.35 J
NASB-SKT-XRF-SB02 [3 - 12] VANADIUM  31.1 °| copPER 10.6 NASB-SKT-XRF-5S26 [0 - 3] NASB-SKT-XRF-SS12 [0 - 3] NASB-SKT-XRF-SS21 [0 - 3] ZINC 10.6 ALUMINUM 2720 VANADIUM 16.7 Legend
ALUMINUM 10900 ZINC  49.7 IRON 4080 ALUMINUM 2230 ALUMINUM 2930 ALUMINUM 3220 NASB-SKT-XRF-SB08 [3 - 12] ANTIMONY 0.392 J ZINC 19.2 .
ARSENIC 1.93 J NASB-SKT-XRF-SBO1  [3 - 12] LEAD 512 J ANTIMONY 1.23 J ARSENIC 3.63 ARSENIC 3.64 ALUMINUM 13300 ARSENIC 3.77 NASB-SKT-XRF-SB07 [3 - 12] ®  Soil Sample
BARTUM 17,3 ALUMINUM 8370 MANGANESE 68.6 ARSENIC 3.11 BARIUM 83.6 BARIUM 48.5 ARSENIC 2.09 J BARIUM 23.3 ALUMINUM 9710 D Site 9 Ash Excavation Area
BERYLLIUM  0.406 ARSENIC 6.03 MERCURY 0.145 BARIUM 43.7 BERYLLIUM 0.148 J || BERYLLIUM 0.131 J BARIUM 12.3 BERYLLIUM 0.0959 J ARSENIC 1.87
CHROMTOM 7.1 BARIUM 28.4 NICKEL 7.69 BERYLLIUM 0.1 J CADMIUM 0.366 J CADMIUM 0.741 BERYLLIUM 0.571 CADMIUM 0.242 J BARIUM 8.63 Likely Shotfall Zone
COBALT 1.47 BERYLLIUM 0.383 SELENIUM 0.868 CADMIUM 0.195 J CHROMIUM 5.21 CHROMIUM 5.69 CHROMIUM 9.38 CHROMIUM 4.5 BERYLLIUM 0.58
COPPER 2.24 CADMIUM 0.199 J VANADIUM 15.9 CHROMIUM 3.47 COBALT 0.838 J | comart 1.04 g COBALT 2.01 COBALT 0.575 J CHROMIUM 7.04 DSkeetRange-pre-1950
TRON 9390 . | CHROMIUM 13.9 M zINC  17.9 COBALT 0.6 J COPPER 9.33 | copPER 10.8 COPPER 3 J COPPER 5.02 COBALT 1.86 ESkeet Range - post-1950
LEAD 11.2 J COBALT 4.13 | | NASB-SKT-XRF-SS01 [0 - 3]-DUP COPPER 6.68 IRON 4070 L. | TRON 5420 IRON 11000 IRON 4440 COPPER 3.79 J g L
: . | coppER 11.9 ALUMINUM 2360 IRON 3840 LEAD 66.7 J | LEaD 101 J LEAD 6.35 J LEAD 265 J IRON 8400 ) Site Boundary (other sites)
ﬁggﬁgss% 8212 J "_" IRON 10100 ANTIMONY 1030 J LEAD 241 J MANGANESE 29.2 F| vancanEsE 110 MANGANESE 83.1 MANGANESE 86.2 MANGANESE 106 1 D _
NICKEL 3 %9 J -| LEAD 18.8 J ARSENIC 306 J MANGANESE 33.9 MERCURY 0.153 MERCURY 0.178 MERCURY 0.0515 MERCURY 0.11 MERCURY 0.0414 ] Areas of Potgntlally
SELENTUM '0 585 MANGANESE 174 J BARIUM 52.2 MERCURY 0.0668 NICKEL 7.94 | NICKEL 14.3 NICKEL 5.15 J NICKEL 6.24 NICKEL 3.75 J Disturbed Soils
VANADIOM lé 8 MERCURY 0.0284 J BERYLLIUM 0.159 J NICKEL 4.48 SELENIUM 1.07 | SELENIUM 1.04 SELENIUM 0.609 J SELENIUM 0.523 SELENIUM 0.514 J [:::] Water
ZINC 17 ' NICKEL 11.9 CADMIUM 2.82 J SELENIUM 0.553 VANADIUM 19.1 VANADTUM 37.5 VANADIUM 16.7 VANADIUM 20.5 VANADIUM 12.4
VANADIUM 17.7 CHROMIUM 4.52 VANADIUM 15.1 7INC 15.7 ~| zinc 22.1 ZINC 14.9 ZINC 13.3 ZINC 15.1 ——— Stream
ZINC 34.5 COBALT 1 J ZINC  10.2 _ Tl ‘7 __ :
COPPER 16.7 . TS N W s Tl .
TRON 3480 : DRAWN BY DATE CONTRACT NUMBER
! LEAD 18400 J - TETRATECH N62472-03-D-0057
- . S. STROZ 10/18/11
, MANGANESE 54 NOTES: — ——
MERCURY 0.159 it i CHECKED BY DATE APPROV/
. : 1.) Units in mg/kg
T o 2.) Soil sample locations without a tag indicate S. WARINO 10/19/11 SKEET RANGE — —
SELENIOM 0.91 ' H - METAL APPROVED BY DATE
SILVER 2.68 J that samples from that location were non-detect. REVISED BY DATE SI SOIL POSITIVE DETECTIONS S
200 0 200 VANADIE’P; 614 3.) Data qualifications for each sample are detailed in FORMER NAVAL AIR STATION BRUNSWICK — R_EV
N . . . ]
ZINC Appendix A of this SAP. SCALE BRUNSWICK, MAINE
e et I Foet i . AS NOTED FIGURE 2 1




PGH P:\GIS\BRUNSWICK_NAS\MAPDOCS\MXD\SKEET-RANGE_BRUNSWICK_PAH_TAGS.MXD 11/30/11 KM

"h
i
g v NASB-SKT-XRF-SB05 [0 - 3] NASB-SKT-XRF-SS05 [0 - 3] NASB-SKT-XRF-SS17 [0 - 3
. =] 1-METHYLNAPHTHALENE 5.3 J 1-METHYLNAPHTHALENE 26 J 1-METHYLNAPHTHALENE 13 J iy
g 2-METHYLNAPHTHALENE 5.4 J 2-METHYLNAPHTHALENE 26 J 2-METHYLNAPHTHALENE 14 J | .
‘% o ACENAPHTHENE 49 J ACENAPHTHENE 440 ACENAPHTHENE 88 J e
: Pyt 8 ACENAPHTHYLENE 27 J ACENAPHTHYLENE 36 J ACENAPHTHYLENE 51 J E
E ANTHRACENE 100 ANTHRACENE 840 ANTHRACENE 140
BENZO (A) ANTHRACENE ~ 490 BENZO (A) ANTHRACENE 2200 BENZO (A) ANTHRACENE 840 J ;
. BENZO (A) PYRENE 470 BENZO (A) PYRENE 2400 BENZO (A) PYRENE 730 ¥
. ; BENZO (B) FLUORANTHENE = 700 BENZO (B) FLUORANTHENE 3300 BENZO (B) FLUORANTHENE 1300 |
; BENZO (G, H, I) PERYLENE 270 BENZO (G, H, I) PERYLENE 1200 BENZO (G, H, I) PERYLENE 390
ﬂ BENZO (K) FLUORANTHENE 270 BENZO (K) FLUORANTHENE 1100 BENZO (K) FLUORANTHENE 500
: 1 CHRYSENE 660 CHRYSENE 2100 CHRYSENE 1000 J
L DIBENZO (A, H) ANTHRACENE 66 DIBENZO (A, H) ANTHRACENE 340 FLUORANTHENE 1900 J
3 FLUORANTHENE 1400 FLUORANTHENE 6000 FLUORENE 65 J
e FLUORENE 50 J FLUORENE 330 INDENO (1,2, 3-CD) PYRENE 570
i INDENO (1,2, 3-CD) PYRENE 300 INDENO (1,2,3-CD) PYRENE 1500 NAPHTHALENE 28 J
NAPHTHALENE 10 J NAPHTHALENE 54 J PHENANTHRENE 940
PHENANTHRENE 760 PHENANTHRENE 3400 PYRENE 1600
1 - PYRENE 1100 PYRENE 4900
E NASB-SKT-XRF-SB05 [3 - 12] i
1-METHYLNAPHTHALENE 4.8 J
2-METHYLNAPHTHALENE 5.6 J o
ACENAPHTHENE 41 J X
| ACENAPHTHYLENE 13 J e
# ANTHRACENE 100 » ] £
BENZO (A) ANTHRACENE 260 G TRy "
3 BENZO (A) PYRENE 210 . ﬁir. y [ -
E . BENZO (B) FLUORANTHENE 290 A T
BENZO (G, H, I) PERYLENE 110 1 L) i
NASB-SKT-XRF-S804 [0 - 3] BENZO (K) FLUORANTHENE 100 ¥ |
1-METHYLNAPHTHALENE 7.7 J CHRYSENE 270 i - XRE=SS25. ¢
2-METHYLNAPHTHALENE 9.6 J = =1 DIBENZO (A, H) ANTHRACENE 29 o =Rn
ACENAPHTHENE 52 J - FLUORANTHENE 610 4 v 3 .
i ACENAPHTHYLENE 39 J N FLUORENE 44 J _ q L
ANTHRACENE 89 J ! o A INDENO (1,2, 3-CD) PYRENE 130 Site 9 y N | R
3 ; |
. BENZO (A) ANTHRACENE 660 J 0 NAPHTHALENE 11 J |
BENZO (A) PYRENE 520 ; PHENANTHRENE 430 o (@)
} BENZO (B) FLUORANTHENE ~ 830 _— PYRENE 490 e b
- BENZO (G, H, I) PERYLENE 280 o t* F s f
" BENZO (K) FLUORANTHENE 270 J [REGL ;
- CHRYSENE 910 J g W [1ERL = T
| FLUORANTHENE 1200 J
o
L b FLUORENE 50 J NASB-SKT-XRF-SS03 [0 - 3] Ll E 1
\EF . INDENO (1,2, 3-CD) PYRENE 360 1-METHYLNAPHTHALENE 18 J t5q,
| NAPHTHALENE 16 J 2-METHYLNAPHTHALENE 26 J 226 221
PHENANTHRENE 500 ACENAPHTHENE 110 -
PYRENE 1000 ACENAPHTHYLENE 98 J % .
ANTHRACENE 280 o ¢ i«
BENZO (A) ANTHRACENE 1100 ] s
BENZO (A) PYRENE 1600 P
BENZO (B) FLUORANTHENE 2400 g
= BENZO (G, H, T) PERYLENE 1200 LT
BENZO (K) FLUORANTHENE 790 g F = ¥ At
NASB-SKT-XRF-SB04 [0 - 3] CHRYSENE 1500 = 4 |
1-METHYLNAPHTHALENE 6.7 J DIBENZO (A, H) ANTHRACENE 300 F e ]
2-METHYLNAPHTHALENE 8 J FLUORANTHENE 2700 — e ] X
ACENAPHTHENE 40 J FLUORENE 120
- ACENAPHTHYLENE 26 J INDENO (1,2, 3-CD) PYRENE 1600
ANTHRACENE 67 J L | napHTHALENE 54 U - 1
BENZO (A) ANTHRACENE 290 PHENANTHRENE 1300
BENZO (A) PYRENE 320 PYRENE 2300
BENZO (B) FLUORANTHENE ~ 520 ] —
BENZO (G, H, I) PERYLENE 180 { - aal
. BENZO (K) FLUORANTHENE 180 ; = pm— o
CHRYSENE 400 - XREZSS20,
DIBENZO (A, H) ANTHRACENE 47 !
FLUORANTHENE 860
FLUORENE 35 J
INDENO (1,2, 3-CD) PYRENE 210 2 —
2 NAPHTHALENE 17 J . ' Al
PHENANTHRENE 470 ] 5 g
PYRENE 690 i NASB-SKT-XRF-$502 [0 - 3
Ril| NASB-SKT-XRF-SBO4 [3 - 121 f l—ME;HYL&APH;HALENE[ 12 3 i
2-METHYLNAPHTHALENE 1.8 J i -i By vttt R - o
ACENAPHTHENE 3.3 J i
ACENAPHTHYLENE 7.8 J ACENAPHTHENE 88
ANTHRACENE 8.2 5 ACENAPHTHYLENE 47 J -
BENZO (A) ANTHRACENE 46 J ANTHRACENE 130 i
BENZO (A) PYRENE 40 BENZO (A) ANTHRACENE 700 -h
BENZO (B) FLUORANTHENE 59 J BENZO (A) PYRENE 1000 :
BENZO (G, H, 1) PERYLENE 22 BENZO (B) FLUORANTHENE 1400 - - 5
BENZO (K) FLUORANTHENE 23 J BENZO (G, H, T) PERYLENE 630 i
CHRYSENE 60 g . BENZO (K) FLUORANTHENE 500 i - -
DIBENZO (A, H) ANTHRACENE 5.9 J CHRYSENE 860 g -
FLUORANTHENE 91 DIBENZO (A, H) ANTHRACENE 160
FLUORENE 3.4 7 FLUORANTHENE 1400 L 'E
INDENO (1,2,3-CD) PYRENE 25 J Z FLUORENE 69 J i
L PHENANTHRENE 38 o | wasB-skr-xrF-sBO2 [0 - 3] INDENO (1,2, 3-CD) PYRENE 700 :
PYRENE 83 1-METHYLNAPHTHALENE 12 J NAPHTHALENE 38 J Y
2-METHYLNAPHTHALENE 15 J PHENANTHRENE 580 . .
ACENAPHTHENE 59 J PYRENE 1300 E
ANTHRACENE 91 J
BENZO (A) ANTHRACENE ~ 940
NASB-SKT-XRF-SB03 [0 - 3] BENZO (A) BYRENE 1200 ;
1-METHYLNAPHTHALENE 3.4 J BENZO (5) FLUORANTHENE 1600
2-METHYLNAPHTHALENE 4.3 J BENZO (G, H, I) PERYLENE 660
ACENRAPHTHENE 6.5 J BENZO (K) FLUORANTHENE 560 L
ACENAPHTHYLENE 31 J . CHRYSENE 1100
ANTHRACENE 27 J DIBENZO (A, H) ANTHRACENE 170 J 3
BENZO (A) ANTHRACENE 170 " FLUORANTHENE 1400 =
BENZO (A) PYRENE 140 FLUORENE 48 5 :
BENZO (B) FLUORANTHENE 210 INDENO (1,2, 3-CD) PYRENE 740 M i
BENZO (G, H, I) PERYLENE 82 J b | bEEnANTHRENE 610 5 | j
BENZO (K) FLUORANTHENE 69 J PYRENE 1300 E 3 4
CHRYSENE 240 NASB-SKT-XRF-SBO2 [0 - 3]-DUP ; ; ' El H
DIBENZO (A, H) ANTHRACENE 20 L METHYLNAPHTHALENE 9.9 J : 4 . . ;
FLUORANTHENE 360 2-METHYLNAPHTHALENE 12 J 7 i= § o
FLUORENE 11 J ACENAPHTHENE 61 J o 7 ; ¥ gt
INDENO (1,2,3-CD) PYRENE 87 ACENAPHTHYLENE 35 J i el 1
NAPHTHALENE 8.3 J ANTHRACENE 95 J NASB-SKT-XRF-SBO1 [0 - 3] i | - "
PHENANTHRENE 160 1-METHYLNAPHTHALENE 14 J ! / ,
BENZO (A) ANTHRACENE 930 J e - « :
PYRENE 340 3 BENZO (A) PYRENE 1200 ™ | ) METHYLNAPHTHALENE 18 J NASB-SKT-XRF-SSO1 [0 - 3] e 7 -
NASB-SKT-XRF-SB03 [3 - 12] | Sl L CENAPHTHENE 30 g 1-METHYLNAPHTHALENE 16 J i - =%
BENZO (B) FLUORANTHENE 1300 -
2-METHYLNAPHTHALENE 1.8 J d ACENAPHTHYLENE 65 J 2,6-DINITROTOLUENE 0.37 J v
BENZO (G, H, I) PERYLENE 580 =
. ACENAPHTHENE 3.5 J ANTHRACENE 84 J 2-AMINO-4, 6-DINITROTOLUENE 0.37 J i
. | BENZO (K) FLUORANTHENE 670 B S ETHYLNAPHTEALENE 20 o
ACENAPHTHYLENE 34 J L | CHRYSENE 1200 o BENZO (A) ANTHRACENE ~ 380 - s
ANTHRACENE 18 J : FLUORANTEENE 1400 5 BENZO (A) PYRENE 400 4-AMINO-2, 6-DINITROTOLUENE 0.89 J Site 11
BENZO (A) ANTHRACENE 130 FLUORENE 37 J BENZO (B) FLUORANTHENE ~ 650 ANTHRACENE 56 J
BENZO (A) PYRENE 110 INDENO (1,2, 3-CD) PYRENE 810 BENZO (G, H, I) PERYLENE 240 J BENZO (A) ANTHRACENE 260
BENZO (B) FLUORANTHENE 140 NAPHTHALENE 33 J BENZO (K) FLUORANTHENE 230 J BENZO (A) PYRENE 290
BENZO (G, H, I) PERYLENE 60 J CHRYSENE 510 BENZO (B) FLUORANTHENE 540 o g
PHENANTHRENE 500 BENZO (G, H, I) PERYLENE 150 i
BENZO (K) FLUORANTHENE 52 J PYRENE 1200 DIBENZO (A, H) ANTHRACENE 67 (G,H, I) 7
CHRYSENE 160 FLUORANTHENE 910 BENZO (K) FLUORANTHENE 180 J - =
NASB-SKT-XRF-SB02 [3 - 12] - g
DIBENZO (A, H) ANTHRACENE 17 FLUORENE 43 J CHRYSENE 390 g 3,
1-METHYLNAPHTHALENE 2.4 J DIBENZO (A, H) ANTHRACENE 43 o =
FLUORANTHENE 180 > METHYLNAPHTHALENE 2 J INDENO (1,2, 3-CD) PYRENE 270 J (B, H) [
FLUORENE 5.4 J NAPHTHALENE 37 J FLUORANTHENE 800
ACENAPHTHENE 13 J
INDENO (1,2,3-CD)PYRENE 72 J PHENANTHRENE 510 INDENO (1,2, 3-CD) PYRENE 210
BENZO (A) ANTHRACENE ~ 520
PHENANTHRENE 45 J S bvrEnE 820 PHENANTHRENE 450
BENZO (A) PYRENE 740 - PYRENE 620
PYRENE 200 BENZO (B) FLUORANTHENE 910 NASB-SKT-XRF-SB01 [3 - 12] NASB_SKT-XRE-SS12 [0 - 3
BENZO (G, H, T) PERYLENE 540 1-METHYLNAPHTHALENE 2.6 J NASB-SKT-XRF-SSO1 [0 - 3]-DUP ~SKT-XRF- o -
r SN > \ETHYLNAPHTHALENE 3.5 J 1-METHYLNAPHTHALENE 15 J 1-METHYLNAPHTHALENE 18 J
T BENZO (K) FLUORANTHENE 320 : 2-METHYLNAPHTHALENE 18 J | 2-METHYLNAPHTHALENE 24 J
E CHRYSENE 730 g ACENAPHTHENE 11 J LR RTHALENE
T pE
* DIBENZO (A, H) ANTHRACENE 120 ACENAPHTHYLENE 29 J ACENAPHTHENE 36 J |
! PLUORANTHANE | 440 ANTHRACENE 26 7 ACENAPHTHYLENE 56 J ACENAPHTHYLENE 73 J
BENZO (A) ANTHRACENE 200 ANTHRACENE 75 J ANTHRACENE 69 J
FLUORENE 5 J
BENZO (A) PYRENE 230 BENZO (A) ANTHRACENE 370 J BENZO (A) ANTHRACENE 310 J
INDENO (1,2, 3-CD) PYRENE 580
BENZO (B) FLUORANTHENE 330 BENZO (A) PYRENE 430 BENZO (A) PYRENE 240
NAPHTHALENE 7.5 J
BENZO (G, H, T) PERYLENE 140 BENZO (B) FLUORANTHENE 580 BENZO (B) FLUORANTHENE ~ 360
PHENANTHRENE 57 J JH,
SYRENE 500 BENZO (K) FLUORANTHENE 100 BENZO (G, H, I) PERYLENE 230 BENZO (G, H, I) PERYLENE 120 J
CHRYSENE 280 BENZO (K) FLUORANTHENE 420 J BENZO (K) FLUORANTHENE 200
™ DTBENZO (A, H) ANTHRACENE 39 CHRYSENE 560 J CHRYSENE 490 J
FLUORANTHENE 310 FLUORANTHENE 940 J | FLUORANTHENE 740 J
NOTES: i FLUORENE 8.5 J FLUORENE 31 J FLUORENE 27 J
1.) Units in ug/k A INDENO (1,2, 3-CD) PYRENE 170 INDENO (1,2, 3-CD) PYRENE 310 INDENO (1,2, 3-CD) PYRENE 150
- L g/kg. ) ) o | NAPHTHALENE 5.6 J NAPHTHALENE 43 J NAPHTHALENE 86 J
2.) Soil sample locations without a tag indicate = I PHENANTHRENE 110 PHENANTHRENE 450 PHENANTHRENE 450
: g PYRENE 300
that samples from that location were non-detect. 3 2Ll
3.) Data qualificatins for each sample are detailed in |
Appendix A of this SAP.
200 0 200 1
e | o y 153

NASB-SKT-XRF-SS06 [0 - 3] NASB-SKT-XRF-5507 [0 - 3] NASB-SKT-XRF-SS08 [0 - 3] NASB-SKT-XRF-SB06 [0 - 3
1-METHYLNAPHTHALENE 21 J 1-METHYLNAPHTHALENE 37 J 1-METHYLNAPHTHALENE 14 J i 1-METHYLNAPHTHALENE 4.7 J
2-METHYLNAPHTHALENE 30 J 2-METHYLNAPHTHALENE 42 J 2-METHYLNAPHTHALENE 17 J 2-METHYLNAPHTHALENE 6.3 J
ACENAPHTHENE 110 J - NS ACENAPHTHENE 140 J ACENAPHTHENE 64 J ACENAPHTHENE 7.9 J
ANTHRACENE 160 J 'l ACENAPHTHYLENE 140 J L e ACENAPHTHYLENE 68 J ACENAPHTHYLENE 15 J
BENZO (A) ANTHRACENE 1100 J 1@&” ANTHRACENE 240 J ANTHRACENE 110 ANTHRACENE 15 J
BENZO (A) PYRENE 1200 J li BENZO (A) ANTHRACENE 1700 J BENZO (A) ANTHRACENE 600 J | BENZO(A)ANTHRACENE 91 J
BENZO (B) FLUORANTHENE 1800 i BENZO (A) PYRENE 1400 BENZO (A) PYRENE 400 - | BENZO(A) PYRENE 100
BENZO (G, H, I) PERYLENE 600 ks BENZO (B) FLUORANTHENE 2100 BENZO (B) FLUORANTHENE =~ 540 BENZO (B) FLUORANTHENE 190
BENZO (K) FLUORANTHENE =~ 900 | BENZO (G, H, I) PERYLENE 780 BENZO (G, H, I) PERYLENE 210 | BENZO(G,H, I)PERYLENE 60 J
CHRYSENE 1700 J BENZO (K) FLUORANTHENE 830 BENZO (K) FLUORANTHENE 260 BENZO (K) FLUORANTHENE 60 J
FLUORANTHENE 2400 J CHRYSENE 2800 J CHRYSENE 750 J ] CHRYSENE 160
FLUORENE 74 J FLUORANTHENE 3800 J FLUORANTHENE 1200 J DIBENZO (A, H) ANTHRACENE 17 J
INDENO (1,2, 3-CD) PYRENE 850 FLUORENE 110 J FLUORENE 44 J FLUORANTHENE 280
NAPHTHALENE 69 J INDENO (1,2, 3-CD) PYRENE 1100 INDENO (1,2, 3-CD) PYRENE 290 INDENO (1,2,3-CD) PYRENE 80 J
PHENANTHRENE 1000 NAPHTHALENE 74 J " NAPHTHALENE 33 J NAPHTHALENE 19 J
PYRENE 2000 PHENANTHRENE 1600 PHENANTHRENE 540 PHENANTHRENE 130 )
NASB-SKT-XRF-5S06 [0 - 3]-DUP [= PYRENE 3200 PYRENE 1000 ke PYRENE 220
1-METHYLNAPHTHALENE 23 J i NASB-SKT-XRF-SB06 [3 - 12]
2-METHYLNAPHTHALENE 30 J b BENZO (A) ANTHRACENE 6 J
ACENAPHTHENE 98 J BENZO (A) PYRENE 5.4 J
ANTHRACENE 200 BENZO (B) FLUORANTHENE 9.7 J
BENZO (A) ANTHRACENE 950 J 3 BENZO (G, H, I) PERYLENE 3.8 J
BENZO (B) FLUORANTHENE 1500 3 BENZO (K) FLUORANTHENE 3.6 J
BENZO (G, H, I) PERYLENE 450 CHRYSENE 10 J
BENZO (K) FLUORANTHENE 860 i FLUORANTHENE 15 J
CHRYSENE 1300 J INDENO (1,2, 3-CD) PYRENE 4.8 J
FLUORANTHENE 2500 J PHENANTHRENE 7.9 J
FLUORENE 82 J PYRENE 13 J
INDENO (1,2, 3-CD) PYRENE 630 B v
NAPHTHALENE 60 J iy N
| PHENANTHRENE 1200 ..
| svrene 2000 r b NASB-SKT-XRF-SS09 [0 - 3]
i - (=2 ACENAPHTHENE 4.9 J
7 /s g " b ACENAPHTHYLENE 2.6 J
. & i e [ TS ANTHRACENE 6.4 J
[ ] s : BENZO (A) ANTHRACENE 37 J
L o 3 XRF_OSS1|44- TR BENZO (A) PYRENE 26
; . 9 “‘- " ; 1 CHRYSENE 36 J
i L4 4 - d - FLUORANTHENE 75 J
! XRFISS154 i - FLUORENE 3.8 J
f T INDENO (1,2,3-CD) PYRENE 22 J
(o) L R PHENANTHRENE 43 J
. = PYRENE 65 J
- »
Ea) 4
XRE'SS16 =i wa
e M NASB-SKT-XRF-S519 [0 - 3]
: A e =, 1-METHYLNAPHTHALENE 33 J
o P = 2,4-DINITROTOLUENE 0.44 J
v ; i 2-METHYLNAPHTHALENE 44 J
~ .| 3-NITROTOLUENE 0.17 J
" - 4-AMINO-2, 6-DINITROTOLUENE 0.18 J
~ . 4-NITROTOLUENE 0.72 J
" ACENAPHTHENE 59 J
La) 4 ACENAPHTHYLENE 87 J
, - ANTHRACENE 140
] L = BENZO (A) ANTHRACENE 630 J
BENZO (B) FLUORANTHENE 840
BENZO (G, H, I) PERYLENE 250
d BENZO (K) FLUORANTHENE 360
: B CHRYSENE 880 J
: b L FLUORANTHENE 1500 J
XREZSST3 J b \ : i} ! ; FLUORENE 58 J
o L ] 4 INDENO (1,2, 3-CD) PYRENE 350
i \hﬂﬂ o i 1 NAPHTHALENE 160
+ 1 PHENANTHRENE 890
FLi XRF-SS18! ] PYRENE 1300
- - j S 78 :
XRF-SS23 XRF-SS22 s_t 6 . ‘-'-. ¥ 2 3 NASB-SKT-XRF-SS10 [0 - 3]
9] Ite - ) 1-METHYLNAPHTHALENE 7.4 J
L i z f ] 2-METHYLNAPHTHALENE 7.8 J
i ACENAPHTHENE 24 J
. ACENAPHTHYLENE 34 J
] ANTHRACENE 48 J
®| BENZO (RA)ANTHRACENE 230 J
BENZO (A) PYRENE 210
! - BENZO (B) FLUORANTHENE 290
e BENZO (G, H, I) PERYLENE 120
BENZO (K) FLUORANTHENE 140
CHRYSENE 300 J
FLUORANTHENE 490 J
FLUORENE 20 J
INDENO (1,2, 3-CD) PYRENE 160
NAPHTHALENE 17 J
PHENANTHRENE 260
" PYRENE 420
‘] NASB-SKT-XRF-SB07 [0 - 3]
ACENAPHTHENE 2.8 J
i ACENAPHTHYLENE 2.2 J
ANTHRACENE 4.8 J
" ] BENZO (A) ANTHRACENE 21 J
- f BENZO (A) PYRENE 19
4 ; BENZO (B) FLUORANTHENE 28 J
BENZO (G, H, I) PERYLENE 12 J
i BENZO (K) FLUORANTHENE 9.9 J
CHRYSENE 27 J
DIBENZO (A, H) ANTHRACENE 3.1 J
p FLUORANTHENE 51 J
FLUORENE 2.6 J
INDENO (1,2,3-CD)PYRENE 13 J
E PHENANTHRENE 28 J
i PYRENE 44 J
NASB-SKT-XRF-SB07 [3 - 12]
BENZO (A) ANTHRACENE 1.8 J
BENZO (B) FLUORANTHENE 2 J
CHRYSENE 2.4 J
FLUORANTHENE 4.2 J
i PHENANTHRENE 2.6 J
PYRENE 3.2 J
ey
NASB-SKT-XRF-S521 [0 - 3] NASB-SKT-XRF-SS11 [0 - 3]
S S NASB-SKT-XRF-S526 [0 - 3] 1-METHYLNAPHTHALENE 14 J NASB-SKT-XRF-SB08 [0 - 3] 1-METHYLNAPHTHALENE 16 J
% 1-METHYLNAPHTHALENE 4.8 J 2-METHYLNAPHTHALENE 18 J 1-METHYLNAPHTHALENE 12 J 2-METHYLNAPHTHALENE 20 J
Y 2-METHYLNAPHTHALENE 5.3 J ACENAPHTHENE 27 J 2-METHYLNAPHTHALENE 16 J ACENAPHTHENE 25 J
B 4-AMINO-2, 6-DINITROTOLUENE 1.1 J ACENAPHTHYLENE 68 J ANTHRACENE 26 J ACENAPHTHYLENE 80 J
ACENAPHTHENE 12 J ANTHRACENE 65 J BENZO (A) ANTHRACENE 100 J ANTHRACENE 66 J
ACENAPHTHYLENE 24 J BENZO (A) ANTHRACENE 270 J BENZO (A) PYRENE 99 BENZO (A) ANTHRACENE 320 J
ANTHRACENE 26 J BENZO (A) PYRENE 210 BENZO (B) FLUORANTHENE 200 BENZO (A) PYRENE 240 Legend
BENZO (A) ANTHRACENE 97 J BENZO (B) FLUORANTHENE 360 BENZO (K) FLUORANTHENE 59 J BENZO (B) FLUORANTHENE 360
BENZO (A) PYRENE 92 BENZO (G, H, I) PERYLENE 100 J CHRYSENE 170 BENZO (G, H, I) PERYLENE 130 )
BENZO (B) FLUORANTHENE 150 BENZO (K) FLUORANTHENE 170 FLUORANTHENE 310 BENZO (K) FLUORANTHENE 150 ©  Soil Sample
BENZO (G, H, I) PERYLENE 52 J CHRYSENE 380 J INDENO (1,2,3-CD)PYRENE 80 J CHRYSENE 500 J .
BENZO (K) FLUORANTHENE 68 J FLUORANTHENE 630 J PHENANTHRENE 200 FLUORANTHENE 730 J D Site 9 Ash Excavation Area
CHRYSENE 150 J FLUORENE 24 J PYRENE 250 FLUORENE 24 J -
FLUORANTHENE 260 J INDENO (1,2, 3-CD) PYRENE 150 NASB-SKT-XRF-SB08 [3 - 12] INDENO (1,2, 3-CD) PYRENE 170 Afeas ofPotgnhaHy
FLUORENE 10 J NAPHTHALENE 42 J FLUORANTHENE 2.8 J NAPHTHALENE 51 J Disturbed Soils
PHENANTHRENE 140 PHENANTHRENE 330 PHENANTHRENE 2.1 J PHENANTHRENE 360 ;
" PYRENE 220 PYRENE 550 PYRENE 2.1 J PYRENE 640 Likely Shotfall Zone
5 D Skeet Range - pre-1950
B ,
=l Skeet Range - post-1950
=
- Site Boundary (other sites)
[::::] Water
; * ¥ ———— Stream
DRAWN BY DATE E] TETRATECH CONTRACT NUMBER
K. MOORE 04/13/10 N62472-03-D-0057
CHECKED BY DATE SKEET RANGE APPROVED BY DATE
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AREAS OF POTENTIALLY
DISTURBED SOILS

SITE 6

\ CURRENT/ FUTURE
\ RECREATIONAL USER
\ INGESTION, DERMAL CONTACT,

MIXED USE, AND INHALATION OF
SHALLOW SURFACE SOIL

AREAS OF
DISTURBED SOILS

/ANIMAL
E

CURRENT/ FUTURE BUSINESS AND
TECHNOLOGY INDUSTRIES WORKER
INGESTION, DERMAL CONTACT,
MIXED USE, AND INHALATION OF
SHALLOW SURFACE SOIL

SURFACE WATER/
RAIN INFILTRATION CARRYING

SURFACE SOIL (0—1 FT BGS)
TO SUBSURFACE SOIL

(>1 FT BGS)

SITE 11

LEACHING /INFILTRATION y.!

FROM BULLET RESIDUES ECALOGICAL RECEPTORS
(DISSOLVED METALS) INGESTION, DERMAL

CONTACT, AND INHALATION
OF SHALLOW SURFACE SOIL
OR PLANTS WHICH HAVE
ABSORBED CONTAMINANTS

I
i |

CURRENT/ FUTURE

RESIDENTIAL USER
INGESTION, DERMAL CONTACT,
MIXED USE, AND INHALATION OF
SHALLOW SURFACE SOIL

LEGEND
SKEET RANGE — PRE 1950 L e
SKEET RANGE — POST 1950 CONCEPTUAL SITE MODEL
——— LIKELY SHOTFALL ZONE CriECKED BY - DATE SKEET RANGE * 0645
REVISED BY _ DATE |FORMER NAVAL AIR STATION BRUNSWICK[ arrroven &y DATE
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PGH P:\GIS\BRUNSWICK_NAS\MAPDOCS\MXD\SKEET-RANGE_BRUNSWICK_MC_SAMPLES.MXD 12/12/11 KM
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Legend

Bl RI Sample Location within Disturbed Soil Area; sample 0-12 inch and subsurface interval
Previous S| Soil Sample Location; resample 0-12 inch and subsurface interval for RI
Previous Sl Soil Sample Location; resample 0-12 inch and subsurface interval for RI

RI Sample Location

Previous S| Soil Sample Location; no resample

Previous Sl Soil Sample Location; resample 3-12 inch interval for RI

@ Previous S| Soil Sample Location; resample 0-3 and 3-12 inch interval for RI
D Site 9 Ash Excavation Area

Areas of Potentially Disturbed Soils

Likely Shotfall Zone

D Skeet Range - pre-1950

D Skeet Range - post-1950

D Site Boundary (other sites)

300 0 300

] water S, . .
Stream il — y
| DRAWN BY DATE CONTRACT NUMBER
- e [®) TETRATECH
- | K. MOORE 06/23/10 N62472-03-D-0057
NOTES: .: CHECKED BY DATE APPROVED BY DATE

S. WARINO 12/12/11 SKEET RANGE A e

z| REVISED BY DATE S| SAMPLE LOCATIONS AND PROPOSED RI SAMPLE LOCATIONS APPROVED BY DATE
]

1 K. MOORE 12/12/11 FORMER NAVAL AIR STATION BRUNSWICK — —
1 SCALE FIGURE NO. REV

1.) Sample locations XRF-SS26 and lower are S| sample locations.
Sample locations SB27 and higher are proposed Rl sample locations.
2.) Some Sl sample locations need resampled.
See WKSt 8.3 for sampling rationale at S| and Rl sample locations.

AS NOTED BRUNSWICK, MAINE FIGURE 5 1




APPENDIX A

SKEET RANGE SI DETECTED CONCENTRATIONS AND EXCEEDANCES IN
SHALLOW AND DEEP SURFACE SOIL, SITE 9 2010 SOIL DATA, AND QUALIFIED
DATA TABLES



TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE

PAGE 1 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SB01-0003 SB01-0312 SB01-0003 SB01-0312 SB02-0003
(Appendix 3) @ USEPA RSL 0 - 0.25 ft bgs
0-0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE
Jul-09 Dec-09 Jul-09

EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C 0.3 UJ 0.3 UJ NA NA 0.3 UJ 0.3 UJ NA
2,6-DINITROTOLUENE 1.6 6.1 N 0.3 UJ 0.3 UJ NA NA 0.3 UJ 0.3 UJ NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N 0.3U 0.3U NA NA 0.3 U 0.3 U NA
3-NITROTOLUENE NC 0.61 N 0.3 U 0.3 U NA NA 0.3 U 0.3 U NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N 0.3 UJ 0.3 UJ NA NA 0.3 UJ 0.3 UJ NA
4-NITROTOLUENE NC 30 C 0.3U 0.3 U NA NA 0.3 U 0.3 U NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 8850 8370 NA NA 7620 7405 7190
ANTIMONY 14 3.1 N 0.301 UJ 0.272 U] NA NA 0.529 ] 0.49 0.451 ]
ARSENIC 9 0.39 C 5.26 6.03 NA NA 2.73 2.595 2.46
BARIUM 6800 1500 N 33 28.4 NA NA 34.3 31.75 29.2
BERYLLIUM 68 16 N 0.446 0.383 NA NA 0.337 ] 0.3405 0.344 ]
CADMIUM 2.1 7 N 0.835 0.199 ] NA NA 0.254 ] 0.239 0.224 ]
CALCIUM NC NC 1290 1380 NA NA 1720 1595 1470
CHROMIUM 100 0.29 C 16.5 13.9 NA NA 9.09 8.77 8.45
COBALT 15 2.3 N 4,24 4,13 NA NA 1.35 1.3 1.25
COPPER 480 310 N 18.4 11.9 NA NA 6.63 6.3 5.97
IRON 31000 5500 N 10700 10100 NA NA 7780 7900 8020
LEAD 170 400 N 47.5 ] 18.8 ] NA NA 166 J 159 152 ]
LEAD-CALC 170 400 NA NA NA NA NA NA NA
MAGNESIUM NC NC 2310 J 2140 J NA NA 540 ] 514.5 489 ]
MANGANESE 1100 180 N 179 ] 174 ] NA NA 117 ) 108.15 99.3
MERCURY 10 1 N 0.0325 ] 0.0284 ] NA NA 0.121 0.118 0.115
NICKEL 100 150 N 12.8 11.9 NA NA 5.59 5.31 5.03
POTASSIUM NC NC 1220 J 1130 J NA NA 320 J 300 280 J
SELENIUM 68 39 N 0.181 UJ 0.163 UJ NA NA 0.642 ] 0.5685 0.495 J
SILVER 170 39 N 0.241 U] 0.163 UJ NA NA 0.152 UJ 0.1485 U 0.145 UJ
SODIUM NC NC 87.4 ] 111 NA NA 75.8 U 74.1 U 72.4 U
VANADIUM 240 39 N 31.1 17.7 NA NA 18 17.55 17.1
ZINC 10000 2300 N 49.7 34.5 NA NA 26.1 25.05 24
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC NA | NA NA | NA NA | NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC NA | NA NA | NA NA | NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC NA | NA NA | NA NA | NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 14 ] 2.6 ] NA NA 12 ] 10.95 9.9 ]
2-METHYLNAPHTHALENE 3600 31000 N 18 J 3.5 ] NA NA 15 ] 13.5 12 ]
ACENAPHTHENE 110000 340000 N 30 J 11 ] NA NA 59 J 60 61
ACENAPHTHYLENE 68000 340000 N 65 J 29 ] NA NA 100 U 35 ] 35 ]
ANTHRACENE 430000 1700000 N 84 ) 26 ] NA NA 91 ) 93 95 ]
BENZO(A)ANTHRACENE 260 150 C 380 200 NA NA 940 935 930 J
BENZO(A)PYRENE 26 15 C 400 230 NA NA 1200 1200 1200
BENZO(B)FLUORANTHENE 260 150 C 650 330 NA NA 1600 1450 1300
BENZO(G,H,I)PERYLENE 750000 170000 N 240 ] 140 NA NA 660 620 580
BENZO(K)FLUORANTHENE 2600 1500 C 230 J 100 NA NA 560 615 670




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE

PAGE 2 OF 30
NASB-SKT-XRF
MAINE RAGS (2) SB01-0003 SB01-0312 SB01-0003 SB01-0312 SB02-0003
PARAMETER (Appendix 3) @ USEPA RSL 0 - 0.25 ft bgs
0-0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE
Jul-09 Dec-09 Jul-09

CHRYSENE 26000 15000 C 510 280 NA NA 1100 1150 1200 J
DIBENZO(A,H)ANTHRACENE 26 15 C 67 39 NA NA 170 J 90 20 UJ
FLUORANTHENE 1000000 230000 N 910 310 NA NA 1400 1400 1400 J
FLUORENE 120000 230000 N 43 ] 8.5 ] NA NA 48 ] 42.5 37 ]
INDENO(1,2,3-CD)PYRENE 260 150 C 270 1 170 NA NA 740 775 810
NAPHTHALENE 1700 3600 C 37 ] 5.6 J NA NA 100 U 33 33
PHENANTHRENE 97000 170000 N 510 110 NA NA 610 555 500
PYRENE 750000 170000 N 820 300 NA NA 1300 1250 1200
XRF (MG/KG)
[LEAD 170 400 N NA NA 36 27 NA | NA NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 3 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SB02-0312 SB02-0003 SB02-0312 SB03-0003 SB03-0312
(Appendix 3) © USEPA RSL 0 - 0.25 ft bgs
0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs
Jul-09 Dec-09 Jul-09

EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C 0.3 UJ NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N 0.3 UJ NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N 0.3U NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N 0.3U NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N 0.3 UJ NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C 0.3 U NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 10900 NA NA NA NA 13100 10700
ANTIMONY 14 3.1 N 0.295 UJ NA NA NA NA 0.317 UJ 0.275 U]
ARSENIC 9 0.39 C 1.93 J NA NA NA NA 10.6 6.9
BARIUM 6800 1500 N 17.3 NA NA NA NA 124 36.5
BERYLLIUM 68 16 N 0.406 NA NA NA NA 0.605 0.449
CADMIUM 2.1 7 N 0.0591 U NA NA NA NA 0.25 ] 0.0965 J
CALCIUM NC NC 738 NA NA NA NA 1520 1280
CHROMIUM 100 0.29 C 7.1 NA NA NA NA 19.2 15
COBALT 15 2.3 N 1.47 NA NA NA NA 22.3 4.6
COPPER 480 310 N 2.24 ] NA NA NA NA 18.9 9.95
IRON 31000 5500 N 9390 NA NA NA NA 18700 11600
LEAD 170 400 N 11.2 ] NA NA NA NA 68.7 9.88 J
LEAD-CALC 170 400 NA NA NA NA NA NA NA
MAGNESIUM NC NC 590 J NA NA NA NA 2160 J 2810 J
MANGANESE 1100 180 N 55.5 J NA NA NA NA 2230 168 ]
MERCURY 10 1 N 0.0418 NA NA NA NA 0.0583 0.0219 ]
NICKEL 100 150 N 3.79 J NA NA NA NA 14.8 12.9
POTASSIUM NC NC 277 ] NA NA NA NA 1150 ] 1600 J
SELENIUM 68 39 N 0.585 J NA NA NA NA 0.952 UJ 0.165 UJ
SILVER 170 39 N 0.177 U] NA NA NA NA 0.0635 UJ 0.22 UJ
SODIUM NC NC 59.1 U NA NA NA NA 104 ) 134 )
VANADIUM 240 39 N 15.8 NA NA NA NA 32.9 20.1
ZINC 10000 2300 N 17 NA NA NA NA 110 33.2
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC NA NA NA NA NA NA | NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC NA NA NA NA NA NA | NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC NA NA NA NA NA NA | NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 2.4 ] NA NA NA NA 3.4 ] 76 U
2-METHYLNAPHTHALENE 3600 31000 N 2] NA NA NA NA 43 ] 1.8 ]
ACENAPHTHENE 110000 340000 N 13 ] NA NA NA NA 6.5 J 3.5 ]
ACENAPHTHYLENE 68000 340000 N 82 U NA NA NA NA 31 ] 34 ]
ANTHRACENE 430000 1700000 N 82 U NA NA NA NA 27 ] 18 J
BENZO(A)ANTHRACENE 260 150 C 520 NA NA NA NA 170 130
BENZO(A)PYRENE 26 15 C 740 NA NA NA NA 140 110
BENZO(B)FLUORANTHENE 260 150 C 910 NA NA NA NA 210 140
BENZO(G,H,I)PERYLENE 750000 170000 N 540 NA NA NA NA 82 ] 60 J
BENZO(K)FLUORANTHENE 2600 1500 C 320 NA NA NA NA 69 J 52 J




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 4 OF 30
NASB-SKT-XRF
MAINE RAGS (2) SB02-0312 SB02-0003 SB02-0312 SB03-0003 SB03-0312
PARAMETER (Appendix 3) @ USEPA RSL 0 - 0.25 ft bgs
0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs
Jul-09 Dec-09 Jul-09

CHRYSENE 26000 15000 C 730 NA NA NA NA 240 160
DIBENZO(A,H)ANTHRACENE 26 15 C 120 NA NA NA NA 20 17
FLUORANTHENE 1000000 230000 N 440 NA NA NA NA 360 180
FLUORENE 120000 230000 N 5] NA NA NA NA 11 ] 5.4 ]
INDENO(1,2,3-CD)PYRENE 260 150 C 580 NA NA NA NA 87 72 ]
NAPHTHALENE 1700 3600 C 7.5 ] NA NA NA NA 8.3 ] 76 U
PHENANTHRENE 97000 170000 N 57 ] NA NA NA NA 160 45 J
PYRENE 750000 170000 N 500 NA NA NA NA 340 200
XRF (MG/KG)
[LEAD 170 400 N NA 222 217.5 | 213 21 NA | NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGSs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION

BRUNSWICK, MAINE

FORMER NAVAL AIR STATION BRUNSWICK

PAGE 5 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SB03-0003 SB03-0312 SB04-0003 | SB04-0312 | SB04-0003 SB04-0312 SB05-0003 SB05-0312
(Appendix 3) © USEPA RSL
0-0.25ftbgs | 0.25-1ftbgs | 0-0.25ft bgs |0.25-1ft bgs| 0-0.25ft bgs | 0.25-1ftbgs | 0-0.25 ft bgs 0.25 - 1 ft bgs
Dec-09 Jul-09 Dec-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA 6320 9040 NA NA 9660 8040
ANTIMONY 14 3.1 N NA NA 0.369 UJ 0.294 U] NA NA 0.283 UJ 0.277 U]
ARSENIC 9 0.39 C NA NA 2.27 2.41 NA NA 3.74 3.02
BARIUM 6800 1500 N NA NA 18.9 15.2 NA NA 27.5 17
BERYLLIUM 68 16 N NA NA 0.289 ] 0.445 NA NA 0.398 0.328
CADMIUM 2.1 7 N NA NA 0.183 ] 0.0736 ] NA NA 0.197 ] 0.118 ]
CALCIUM NC NC NA NA 799 400 NA NA 1000 427
CHROMIUM 100 0.29 C NA NA 8.11 9.5 NA NA 10.8 8.15
COBALT 15 2.3 N NA NA 2.45 3.4 NA NA 2.54 1.89
COPPER 480 310 N NA NA 5.93 5.7 NA NA 8.59 5.96
IRON 31000 5500 N NA NA 7240 9180 NA NA 9490 8870
LEAD 170 400 N NA NA 23 ] 18.4 ] NA NA 39.3 J 44 ]
LEAD-CALC 170 400 NA NA NA NA NA NA NA NA
MAGNESIUM NC NC NA NA 1280 ] 1670 ] NA NA 1490 J 960 ]
MANGANESE 1100 180 N NA NA 94.3 ] 125 ] NA NA 177 ] 140 J
MERCURY 10 1 N NA NA 0.0524 0.0294 ] NA NA 0.0874 0.0553
NICKEL 100 150 N NA NA 6.93 8.21 NA NA 7.47 5.74
POTASSIUM NC NC NA NA 678 J 811 J NA NA 638 J 394 J
SELENIUM 68 39 N NA NA 0.401 0.177 U] NA NA 0.323 ] 0.332 ]
SILVER 170 39 N NA NA 0.148 U 0.177 U] NA NA 0.17 UJ 0.166 UJ
SODIUM NC NC NA NA 73.9 U 58.9 U NA NA 69.7 J 55.4 U
VANADIUM 240 39 N NA NA 17.5 18.5 NA NA 18.2 19.4
ZINC 10000 2300 N NA NA 27.2 20.3 NA NA 47.8 25.9
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY | NC NC NA NA NA NA NA NA NA | NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON | NC NC NA NA NA NA NA NA NA | NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH | NC NC NA NA NA NA NA NA NA | NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA 6.7 ] 80 U NA NA 5.3 ] 4.8 ]
2-METHYLNAPHTHALENE 3600 31000 N NA NA 8] 1.8 NA NA 5.4 ] 5.6 ]
ACENAPHTHENE 110000 340000 N NA NA 40 ] 3.3 ] NA NA 49 ] 41 )
ACENAPHTHYLENE 68000 340000 N NA NA 26 ] 7.8 ] NA NA 27 ] 13 ]
ANTHRACENE 430000 1700000 N NA NA 67 ] 8.2 ] NA NA 100 100
BENZO(A)ANTHRACENE 260 150 C NA NA 290 46 ] NA NA 490 260
BENZO(A)PYRENE 26 15 C NA NA 320 40 NA NA 470 210
BENZO(B)FLUORANTHENE 260 150 C NA NA 520 59 J NA NA 700 290
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA 180 22] NA NA 270 110
BENZO(K)FLUORANTHENE 2600 1500 C NA NA 180 23] NA NA 270 100




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION

BRUNSWICK, MAINE

FORMER NAVAL AIR STATION BRUNSWICK

PAGE 6 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SB03-0003 SB03-0312 SB04-0003 | SB04-0312 | SB04-0003 SB04-0312 SB05-0003 SB05-0312
(Appendix 3) © USEPA RSL
0-0.25ftbgs | 0.25-1ftbgs | 0-0.25ft bgs |0.25-1ft bgs| 0-0.25ft bgs | 0.25-1ftbgs | 0-0.25 ft bgs 0.25 - 1 ft bgs
Dec-09 Jul-09 Dec-09 Jul-09

CHRYSENE 26000 15000 C NA NA 400 60 J NA NA 660 270
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA 47 5.9 J NA NA 66 29
FLUORANTHENE 1000000 230000 N NA NA 860 91 NA NA 1400 610
FLUORENE 120000 230000 N NA NA 35 ] 3.4 NA NA 50 J 44 ]
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA 210 25 ] NA NA 300 130
NAPHTHALENE 1700 3600 C NA NA 17 ] 80 U NA NA 10 ] 11 ]
PHENANTHRENE 97000 170000 N NA NA 470 38 ] NA NA 760 430
PYRENE 750000 170000 N NA NA 690 83 NA NA 1100 490
XRF (MG/KG)
[LEAD 170 400 N 32 | 20 NA | NA | 29 | 34 NA | NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGSs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 7 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS @ SB05-0003 SB05-0312 SB06-0003 SB06-0312 SB06-0003 SB06-0312 SB07-0003 SB07-0312
(Appendix 3) a| USEPA RSL
0 - 0.25 ft bgs 0.25 -1 ft bgs 0-0.25ftbgs | 0.25-1 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs
Dec-09 Dec-09 Jul-09 Jul-09 Dec-09 Dec-09 Jul-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA 2160 8210 NA NA 9230 9710
ANTIMONY 14 3.1 N NA NA 1.7 ] 0.378 U] NA NA 0.283 U] 0.282 U]
ARSENIC 9 0.39 C NA NA 3.34 1.83 NA NA 2.09 1.87
BARIUM 6800 1500 N NA NA 28.7 10.6 NA NA 12.3 8.63
BERYLLIUM 68 16 N NA NA 0.114 ] 0.461 NA NA 0.354 0.58
CADMIUM 2.1 7 N NA NA 0.349 ] 0.0756 U NA NA 0.0632 ] 0.0563 U
CALCIUM NC NC NA NA 2170 530 NA NA 234 ] 188 ]
CHROMIUM 100 0.29 C NA NA 3.7 6.29 NA NA 817 7,04
COBALT 15 2.3 N NA NA 1.07 1.14 NA NA 2.73 1.86
COPPER 480 310 N NA NA 6.39 2.97 NA NA 3.97 ] 3.79 ]
IRON 31000 5500 N NA NA 3780 6760 NA NA 8880 8400
LEAD 170 400 N NA NA 774 J 17.6 ] NA NA 16.4 ] 3.8 U]
LEAD-CALC 170 400 NA NA NA NA NA NA NA NA
MAGNESIUM NC NC NA NA 308 ] 591 ] NA NA 1210 ] 641 ]
MANGANESE 1100 180 N NA NA 297 61.8 NA NA 166 106
MERCURY 10 1 N NA NA 0.0785 0.0305 ] NA NA 0.0474 0.0414
NICKEL 100 150 N NA NA 3.71 3.49 NA NA 6.23 3.75]
POTASSIUM NC NC NA NA 134 ] 176 ] NA NA 404 ] 199 ]
SELENIUM 68 39 N NA NA 0.411 ] 0.292 ] NA NA 0.35 ] 0.514 ]
SILVER 170 39 N NA NA 0.166 U 0.151 U NA NA 0.226 UJ 0.169 UJ
SODIUM NC NC NA NA 83 U 75.6 U NA NA 56.6 U 56.3 U
VANADIUM 240 39 N NA NA 15.7 15.5 NA NA 16.7 12.4
ZINC 10000 2300 N NA NA 26.9 12 NA NA 19.2 15.1
MISCELLANEOUS PARAMETERS (MEQ/100)
|CATION EXCHANGE CAPACITY NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
|TOTAL ORGANIC CARBON NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
|pH NC NC NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA 4.7 ] 100 U NA NA 79 U 79 U
2-METHYLNAPHTHALENE 3600 31000 N NA NA 6.3 ] 100 U NA NA 79 U 79 U
ACENAPHTHENE 110000 340000 N NA NA 7.9] 100 U NA NA 2.8 ] 79 U
ACENAPHTHYLENE 68000 340000 N NA NA 15] 100 U NA NA 2.2 ] 79 U
ANTHRACENE 430000 1700000 N NA NA 15] 100 U NA NA 4.8 ] 79 U
BENZO(A)ANTHRACENE 260 150 C NA NA 91 6] NA NA 21] 1.8 ]
BENZO(A)PYRENE 26 15 C NA NA 100 54] NA NA 19 16 U
BENZO(B)FLUORANTHENE 260 150 C NA NA 190 9.7 ] NA NA 28 ] 2]
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA 60 ] 3.8 NA NA 12 ] 79 U
BENZO(K)FLUORANTHENE 2600 1500 C NA NA 60 J 3.6J NA NA 9.9] 79 U




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 8 OF 30
NASB-SKT-XRF
PARAMETER MAINE RAGS @ SB05-0003 SB05-0312 SB06-0003 SB06-0312 SB06-0003 SB06-0312 SB07-0003 SB07-0312
(Appendix 3) a| USEPA RSL
0 - 0.25 ft bgs 0.25 -1 ft bgs 0-0.25ftbgs | 0.25-1 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs
Dec-09 Dec-09 Jul-09 Jul-09 Dec-09 Dec-09 Jul-09 Jul-09
CHRYSENE 26000 15000 C NA NA 160 10 ] NA NA 27 ] 24 ]
DIBENZO(A , H)ANTHRACENE 26 15 C NA NA 17 J 20U NA NA 3.1] 16 U
FLUORANTHENE 1000000 230000 N NA NA 280 15 ] NA NA 51] 4.2 ]
FLUORENE 120000 230000 N NA NA 110 U 100 U NA NA 2.6 ] 79 U
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA 80 J 4.8 ] NA NA 13 ] 79 U
NAPHTHALENE 1700 3600 C NA NA 19 ] 100 U NA NA 79 U 79 U
PHENANTHRENE 97000 170000 N NA NA 130 7.9 NA NA 28 ] 2.6 ]
PYRENE 750000 170000 N NA NA 220 13 ] NA NA 44 ] 3.2]
XRF (MG/KG)
| LEAD 170 400 N 24 23 NA NA | 69 24 NA NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 9 OF 30
NASB-SKT-XRF
SS01-0003
PARAMETER MAINE RAGS USEPA RSL @ SB07-0003 SB07-0312 SB08-0003 SB08-0312 SB08-0003 SB08-0312 SS01-0003 305 fi bos
(Appendix 3) - g
0-0.25ft bgs 0.25 -1 ft bgs 0-0.25 ft bgs 0.25 -1 ft bgs 0 - 0.25 ft bgs 0.25 -1 ft bgs 0-0.25ft bgs SAMPLE
Dec-09 Dec-09 Jul-09 Jul-09 Dec-09 Dec-09 Jul-09 Dec-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA 0.3 UJ 0.3 U
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA 0.37 ] 0.26
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA 0.37 ] 0.26
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA 0.3 U 0.3 U
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA 0.89J 0.52
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA 0.3 U 0.3 U
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA 3660 13300 NA NA 2630 2495
ANTIMONY 14 3.1 N NA NA 0.608 ] 0.308 U] NA NA 1.49 ] 515.745
ARSENIC 9 0.39 C NA NA 4,13 2.09 J NA NA 357 154.75
BARIUM 6800 1500 N NA NA 36.5 12.3 NA NA 554 53.8
BERYLLIUM 68 16 N NA NA 0.166 ] 0.571 NA NA 0.167 ] 0.163
CADMIUM 2.1 7 N NA NA 0.302 ] 0.0617 U NA NA 0.407 ] 1.6135
CALCIUM NC NC NA NA 307 ] 185 ] NA NA 1460 1345
CHROMIUM 100 0.29 C NA NA 5.08 9.38 NA NA 526 4.89
COBALT 15 2.3 N NA NA 0.682 ] 2.01 NA NA 1.08 J 1.04
COPPER 480 310 N NA NA 8.14 3] NA NA 10.6 13.65
IRON 31000 5500 N NA NA 6410 11000 NA NA 4080 3780
LEAD 170 400 N NA NA 443 J 6.35 ] NA NA 512 J 9456
LEAD-CALC 170 400 NA NA NA NA NA NA NA NA
MAGNESIUM NC NC NA NA 236 ] 857 ] NA NA 369 ] 349
MANGANESE 1100 180 N NA NA 45.4 83.1 NA NA 68.6 61.3
MERCURY 10 1 N NA NA 0.134 0.0515 NA NA 0.145 0.152
NICKEL 100 150 N NA NA 5.33 5.15] NA NA 7.69 7.35
POTASSIUM NC NC NA NA 144 ] 243 ] NA NA 407 ] 395.5
SELENIUM 68 39 N NA NA 0.727 0.609 ] NA NA 0.868 0.889
SILVER 170 39 N NA NA 0.232 U 0.185 UJ NA NA 0.18 UJ 1.385
SODIUM NC NC NA NA 77.3 U 61.7 U NA NA 90.1 U 87U
VANADIUM 240 39 N NA NA 19.7 16.7 NA NA 15.9 14.95
ZINC 10000 2300 N NA NA 10.6 14.9 NA NA 17.9 17.25
MISCELLANEOUS PARAMETERS (MEQ/100)
|CATION EXCHANGE CAPACITY NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
|TOTAL ORGANIC CARBON NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
IpH NC NC NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA 12 ] 84 U NA NA 16 ] 15.5
2-METHYLNAPHTHALENE 3600 31000 N NA NA 16 ] 84 U NA NA 20 ] 19
ACENAPHTHENE 110000 340000 N NA NA 100 U 84 U NA NA 120 U 36]
ACENAPHTHYLENE 68000 340000 N NA NA 100 U 84 U NA NA 120 U 56 ]
ANTHRACENE 430000 1700000 N NA NA 26 ] 84 U NA NA 56 ] 65.5
BENZO(A)ANTHRACENE 260 150 C NA NA 100 ] 84 U NA NA 260 315
BENZO(A)PYRENE 26 15 C NA NA 99 17 U NA NA 290 360
BENZO(B)FLUORANTHENE 260 150 C NA NA 200 84 U NA NA 540 560
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA 100 U 84 U NA NA 150 190
BENZO(K)FLUORANTHENE 2600 1500 C NA NA 59 ] 84 U NA NA 180 J 300




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 10 OF 30

NASB-SKT-XRF
MAINE RAGS @ SB07-0003 SB07-0312 SB08-0003 SB08-0312 SB08-0003 SB08-0312 SS01-0003 SS01-0003
PARAMETER (Appendix 3) a| USEPA RSL 0-0.25ft bgs

0-0.25ft bgs 0.25 -1 ft bgs 0-0.25 ft bgs 0.25 -1 ft bgs 0 - 0.25 ft bgs 0.25 -1 ft bgs 0-0.25ft bgs SAMPLE
Dec-09 Dec-09 Jul-09 Jul-09 Dec-09 Dec-09 Jul-09 Dec-09
CHRYSENE 26000 15000 C NA NA 170 84 U NA NA 390 475
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA 21 U 17 U NA NA 43 27.25
FLUORANTHENE 1000000 230000 N NA NA 310 2.8] NA NA 800 870

FLUORENE 120000 230000 N NA NA 100 U 84 U NA NA 120 U 31]
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA 80 J 84 U NA NA 210 260

NAPHTHALENE 1700 3600 C NA NA 100 U 84 U NA NA 120 U 43 ]
PHENANTHRENE 97000 170000 N NA NA 200 2.1] NA NA 450 465
PYRENE 750000 170000 N NA NA 250 2.1 NA NA 620 700

XRF (MG/KG)

| LEAD 170 400 N 36 18 NA NA 102 24 NA NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 11 OF 30

NASB-SKT-XRF
SS01-0003
MAINE RAGS SS02-0003 SS02-0003 SS03-0003 SS03-0003 SS04-0003 SS04-0003
PARAMETER (Appendix 3) | USEPARSL @ | 0-0.25fthgs | 0-0.25ftbgs
PP AVERAGE DUPLICATE 0 - 0.25 ft bgs 0 - 0.25 ft bgs 0-0.25ftbgs | 0-0.25ftbgs [ 0-0.25ftbgs 0 - 0.25 ft bgs

Dec-09 Jul-09 Dec-09 Jul-09 Dec-09 Jul-09 Dec-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C 0.3 U] NA 0.3 U] NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N 0.3 U] NA 0.3 U] NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N 0.3U NA 0.3U NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N 0.3U NA 0.3U NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N 0.3 U] NA 0.3 U] NA NA NA NA NA
4-NITROTOLUENE NC 30 C 0.3U NA 0.3 U NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 2360 NA 8470 NA 9230 NA 6510 NA
ANTIMONY 14 3.1 N 1030 J NA 0.315 UJ NA 0.373 UJ NA 0.347 U] NA
ARSENIC 9 0.39 C 306 J NA 4.7 NA 6.54 NA 4.09 NA
BARIUM 6800 1500 N 52.2 NA 30.2 NA 41.3 NA 22.9 NA
BERYLLIUM 68 16 N 0.159] NA 0.376 NA 0.422 NA 0.297 ] NA
CADMIUM 2.1 7 N 2.82 ] NA 0.626 NA 1.1 NA 0.285 ] NA
CALCIUM NC NC 1230 NA 1240 NA 2470 NA 1920 NA
CHROMIUM 100 0.29 C 4.52 NA 19.8 NA 23.4 NA 11.8 NA
COBALT 15 2.3 N 1] NA 4.72 NA 6.36 NA 2.27 NA
COPPER 480 310 N 16.7 NA 14.8 NA 38.4 NA 6.74 NA
IRON 31000 5500 N 3480 NA 12000 NA 14500 NA 8620 NA
LEAD 170 400 N 18400 J NA 50.9 ] NA 134 ] NA 68.4 ] NA
LEAD-CALC 170 400 NA NA NA NA NA NA NA NA
MAGNESIUM NC NC 329 ] NA 2540 ] NA 3280 ] NA 1210] NA
MANGANESE 1100 180 N 54 NA 202 NA 213 NA 181 NA
MERCURY 10 1 N 0.159 NA 0.0351] NA 0.0416 NA 0.0679 NA
NICKEL 100 150 N 7.01 NA 12.5 NA 19.6 NA 8.97 NA
POTASSIUM NC NC 384 ] NA 1430 ] NA 1250 ] NA 526 ] NA
SELENIUM 68 39 N 0.91 NA 0.189 UJ NA 0.224 U NA 0.307 ] NA
SILVER 170 39 N 2.68 ] NA 0.252 UJ NA 0.299 U NA 0.277 U] NA
SODIUM NC NC 83.9 U NA 93.7] NA 135] NA 69.4 U NA
VANADIUM 240 39 N 14 NA 30.1 NA 30.5 NA 30.4 NA
ZINC 10000 2300 N 16.6 NA 44.2 NA 224 NA 26.7 NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
|TOTAL ORGANIC CARBON NC NC NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
|pH NC NC NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 157] NA 12 ] NA 18 ] NA 7.7 ] NA
2-METHYLNAPHTHALENE 3600 31000 N 18 ] NA 18] NA 26 ] NA 9.6 ] NA
ACENAPHTHENE 110000 340000 N 36 ] NA 88 NA 110 NA 52] NA
ACENAPHTHYLENE 68000 340000 N 56 ] NA 47 ] NA 98 ] NA 391 NA
ANTHRACENE 430000 1700000 N 751 NA 130 NA 280 NA 89 ] NA
BENZO(A)ANTHRACENE 260 150 C 370 J NA 700 NA 1100 NA 660 J NA
BENZO(A)PYRENE 26 15 C 430 NA 1000 NA 1600 NA 520 NA
BENZO(B)FLUORANTHENE 260 150 C 580 NA 1400 NA 2400 NA 830 NA
BENZO(G,H,I)PERYLENE 750000 170000 N 230 NA 630 NA 1200 NA 280 NA
BENZO(K)FLUORANTHENE 2600 1500 C 420 ] NA 500 NA 790 NA 270] NA




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 12 OF 30

NASB-SKT-XRF
PARAMETER MAINE RAGS @ S501-0003 SS02-0003 SS02-0003 SS03-0003 SS03-0003 SS04-0003 SS04-0003
(Appendix 3) a| USEPA RSL 0-0.25 ft bgs 0-0.25 ft bgs
AVERAGE DUPLICATE 0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25ft bgs 0-0.25ft bgs 0-0.25ft bgs 0-0.25 ft bgs

Dec-09 Jul-09 Dec-09 Jul-09 Dec-09 Jul-09 Dec-09
CHRYSENE 26000 15000 C 560 J] NA 860 NA 1500 NA 910 ] NA
DIBENZO(A , H)ANTHRACENE 26 15 C 23 U] NA 160 NA 300 NA 19 UJ NA
FLUORANTHENE 1000000 230000 N 940 J NA 1400 NA 2700 NA 1200 ] NA
FLUORENE 120000 230000 N 31] NA 69 ] NA 120 NA 50 J NA
INDENO(1,2,3-CD)PYRENE 260 150 C 310 NA 700 NA 1600 NA 360 NA
NAPHTHALENE 1700 3600 C 43 ] NA 38 ] NA 54 ] NA 16 ] NA
PHENANTHRENE 97000 170000 N 480 NA 580 NA 1300 NA 500 NA
PYRENE 750000 170000 N 780 NA 1300 NA 2300 NA 1000 NA
XRF (MG/KG)
| LEAD 170 400 N NA | 210 NA 38 NA 56 NA 173

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 13 OF 30

NASB-SKT-XRF

PARAMETER MAINE RAGS (2) SS05-0003 SS05-0003 SS06-0003 SS06-0312 S506-0003
(Appendix 3) ¥ USEPA RSL 0 - 0.25 ft bgs
0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25 ft bgs 0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE
Jul-09 Dec-09 Jul-09 Dec-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 8100 NA 4070 3835 3600 NA NA
ANTIMONY 14 3.1 N 0.302 UJ NA 0.968 J 1.379 1.79 ] NA NA
ARSENIC 9 0.39 C 3.26 NA 5.02 4.88 4.74 NA NA
BARIUM 6800 1500 N 687 NA 39.4 38.05 36.7 NA NA
BERYLLIUM 68 16 N 0.322 NA 0.139 U 0.1355 U 0.132 U NA NA
CADMIUM 2.1 7 N 0.246 ] NA 0.535 ] 0.518 0.501 J NA NA
CALCIUM NC NC 883 NA 3230 3330 3430 NA NA
CHROMIUM 100 0.29 C 11 NA 12 11.55 11.1 NA NA
COBALT 15 2.3 N 3.13 NA 1.91 1.77 1.63 ] NA NA
COPPER 480 310 N 9.28 NA 8.43 8.235 8.04 NA NA
IRON 31000 5500 N 9430 NA 7340 6885 6430 NA NA
LEAD 170 400 N 17 ] NA 702 J 741.5 781 J NA NA
LEAD-CALC 170 400 NA NA NA NA NA NA 61
MAGNESIUM NC NC 1550 J NA 1060 J 980.5 901 J NA NA
MANGANESE 1100 180 N 150 NA 301 279 257 NA NA
MERCURY 10 1 N 0.054 NA 0.274 0.2975 0.321 NA NA
NICKEL 100 150 N 7.94 NA 14 13.6 13.2 NA NA
POTASSIUM NC NC 845 J NA 870 J 800.5 731 ] NA NA
SELENIUM 68 39 N 0.306 J NA 1.33 1.42 1.51 NA NA
SILVER 170 39 N 0.181 UJ NA 0.278 U 0.271 U 0.264 U NA NA
SODIUM NC NC 60.4 U NA 139 U 135.5 U 132 U NA NA
VANADIUM 240 39 N 15.8 NA 32.4 30.4 28.4 NA NA
ZINC 10000 2300 N 36.2 NA 53.8 51.15 48.5 NA NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC NA NA 1.58 ] 1581 | NA | NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC NA NA 356000 ] 356000 ] | NA | NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC NA NA 4.02 4.02 I NA | NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 26 ] NA 21 ] 22 23 ] NA NA
2-METHYLNAPHTHALENE 3600 31000 N 26 J NA 30 J 30 30 ] NA NA
ACENAPHTHENE 110000 340000 N 440 NA 110 ) 104 98 J NA NA
ACENAPHTHYLENE 68000 340000 N 36 ] NA 190 U 185 U 180 U NA NA
ANTHRACENE 430000 1700000 N 840 NA 160 J 180 200 NA NA
BENZO(A)ANTHRACENE 260 150 C 2200 NA 1100 J 1025 950 J NA NA
BENZO(A)PYRENE 26 15 C 2400 NA 1200 J 609 36 UJ NA NA
BENZO(B)FLUORANTHENE 260 150 C 3300 NA 1800 1650 1500 NA NA
BENZO(G,H,I)PERYLENE 750000 170000 N 1200 NA 600 525 450 NA NA
BENZO(K)FLUORANTHENE 2600 1500 C 1100 NA 900 880 860 NA NA




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
PAGE 14 OF 30

NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SS05-0003 SS05-0003 SS06-0003 SS06-0312 S506-0003 |
(Appendix 3) ¥ USEPA RSL 0 - 0.25 ft bgs
0-0.25 ft bgs 0-0.25 ft bgs 0-0.25 ft bgs 0.25 - 1 ft bgs SAMPLE AVERAGE DUPLICATE
Jul-09 Dec-09 Jul-09 Dec-09
CHRYSENE 26000 15000 C 2100 NA 1700 ] 1500 1300 J NA NA
DIBENZO(A,H)ANTHRACENE 26 15 C 340 NA 38 UJ 37 U 36 UJ NA NA
FLUORANTHENE 1000000 230000 N 6000 NA 2400 J 2450 2500 J NA NA
FLUORENE 120000 230000 N 330 NA 74 3 78 82 ] NA NA
INDENO(1,2,3-CD)PYRENE 260 150 C 1500 NA 850 740 630 NA NA
NAPHTHALENE 1700 3600 C 54 J NA 69 J 64.5 60 J NA NA
PHENANTHRENE 97000 170000 N 3400 NA 1000 1100 1200 NA NA
PYRENE 750000 170000 N 4900 NA 2000 2000 2000 NA NA
XRF (MG/KG)
[LEAD 170 400 N NA 22 NA | NA NA | 1839 30

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 15 OF 30

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF-SS07-0003
MAINE RAGS , SS07-0003 SS07-0312 SS07-0003 SS08-0003
PARAMETER (Appendix 3) ®| USEPARSL @ 0.25 - 1 ft bgs 0 - 0.25 ft bgs
PP 0 - 0.25 ft bgs SAMPLE AVERAGE DUPLICATE 0 - 0.25 ft bgs SAMPLE
Jul-09 Dec-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 5790 NA NA NA NA 4660
ANTIMONY 14 3.1 N 3.3 J NA NA NA NA 0.813 ]
ARSENIC 9 0.39 C 6.74 NA NA NA NA 4.9
BARIUM 6800 1500 N 102 NA NA NA NA 13.9
BERYLLIUM 68 16 N 0.458 J NA NA NA NA 0.192 ]
CADMIUM 2.1 7 N 0.585 J NA NA NA NA 0.13 J
CALCIUM NC NC 6400 NA NA NA NA 447
CHROMIUM 100 0.29 C 12.1 NA NA NA NA 8.92
COBALT 15 2.3 N 6.38 NA NA NA NA 2.09
COPPER 480 310 N 15.2 NA NA NA NA 5.18
IRON 31000 5500 N 11300 NA NA NA NA 8690
LEAD 170 400 N 2340 J NA NA NA NA 785 J
LEAD-CALC 170 400 NA NA 46.4 46.4 NA NA
MAGNESIUM NC NC 1150 ] NA NA NA NA 1080 J
MANGANESE 1100 180 N 171 NA NA NA NA 74.6
MERCURY 10 1 N 0.299 NA NA NA NA 0.0882
NICKEL 100 150 N 10.4 NA NA NA NA 6.77
POTASSIUM NC NC 683 J NA NA NA NA 505 J
SELENIUM 68 39 N 1.48 NA NA NA NA 0.473 ]
SILVER 170 39 N 0.487 U NA NA NA NA 0.143 U]
SODIUM NC NC 509 ] NA NA NA NA 71.5 U
VANADIUM 240 39 N 38.1 NA NA NA NA 24.5
ZINC 10000 2300 N 23.3 NA NA NA NA 19.3
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC 1.02 ] NA | NA | NA NA | 0.6081 |
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC 197000 J NA | NA | NA NA I 738001 |
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC 5.28 NA I NA | NA NA I 3.73 |
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 37 ] NA NA NA NA 14 ]
2-METHYLNAPHTHALENE 3600 31000 N 42 ] NA NA NA NA 17 ]
ACENAPHTHENE 110000 340000 N 140 ) NA NA NA NA 64 ]
ACENAPHTHYLENE 68000 340000 N 140 ) NA NA NA NA 68 J
ANTHRACENE 430000 1700000 N 240 ] NA NA NA NA 110
BENZO(A)ANTHRACENE 260 150 C 1700 J NA NA NA NA 600 J
BENZO(A)PYRENE 26 15 C 1400 NA NA NA NA 400
BENZO(B)FLUORANTHENE 260 150 C 2100 NA NA NA NA 540
BENZO(G,H,I)PERYLENE 750000 170000 N 780 NA NA NA NA 210
BENZO(K)FLUORANTHENE 2600 1500 C 830 NA NA NA NA 260




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 16 OF 30

NASB-SKT-XRF-SS07-0003
MAINE RAGS (2) SS07-0003 SS07-0312 SS07-0003 SS08-0003
PARAMETER (Appendix 3) USEPA RSL 0.25 - 1 ft bgs | 0 - 0.25 ft bgs
0 - 0.25 ft bgs SAMPLE AVERAGE DUPLICATE 0 - 0.25 ft bgs SAMPLE
Jul-09 Dec-09 Jul-09
CHRYSENE 26000 15000 C 2800 J NA NA NA NA 750 J
DIBENZO(A,H)ANTHRACENE 26 15 C 66 UJ NA NA NA NA 19 UJ
FLUORANTHENE 1000000 230000 N 3800 J NA NA NA NA 1200 J
FLUORENE 120000 230000 N 110 J NA NA NA NA 44 ]
INDENO(1,2,3-CD)PYRENE 260 150 C 1100 NA NA NA NA 290
NAPHTHALENE 1700 3600 C 74 ] NA NA NA NA 33
PHENANTHRENE 97000 170000 N 1600 NA NA NA NA 540
PYRENE 750000 170000 N 3200 NA NA NA NA 1000
XRF (MG/KG)
[LEAD | 170 400 N | NA | 1035 | 32 28 24 NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 17 OF 30

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS 5508-0003 SS08-0312 SS08-0003 SS09-0003 SS09-0003
PARAMETER (Appendix 3) ®| USEPARSL @ 0-0.25 ft bgs
PP AVERAGE DUPLICATE 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs

Jul-09 Dec-09 Jul-09 Dec-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA NA NA 7080 NA
ANTIMONY 14 3.1 N NA NA NA NA 0.263 UJ NA
ARSENIC 9 0.39 C NA NA NA NA 2.29 NA
BARIUM 6800 1500 N NA NA NA NA 14.3 NA
BERYLLIUM 68 16 N NA NA NA NA 0.299 NA
CADMIUM 2.1 7 N NA NA NA NA 0.0525 U NA
CALCIUM NC NC NA NA NA NA 453 NA
CHROMIUM 100 0.29 C NA NA NA NA 9.55 NA
COBALT 15 2.3 N NA NA NA NA 3.3 NA
COPPER 480 310 N NA NA NA NA 5.87 NA
IRON 31000 5500 N NA NA NA NA 9300 NA
LEAD 170 400 N NA NA NA NA 20.3 J NA
LEAD-CALC 170 400 NA NA NA ou NA NA
MAGNESIUM NC NC NA NA NA NA 2060 J NA
MANGANESE 1100 180 N NA NA NA NA 103 NA
MERCURY 10 1 N NA NA NA NA 0.015 J NA
NICKEL 100 150 N NA NA NA NA 8.48 NA
POTASSIUM NC NC NA NA NA NA 1000 J NA
SELENIUM 68 39 N NA NA NA NA 0.158 UJ NA
SILVER 170 39 N NA NA NA NA 0.21 UJ NA
SODIUM NC NC NA NA NA NA 52.5 U NA
VANADIUM 240 39 N NA NA NA NA 19.4 NA
ZINC 10000 2300 N NA NA NA NA 19.9 NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC | NA | NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA NA NA 72 U NA
2-METHYLNAPHTHALENE 3600 31000 N NA NA NA NA 72 U NA
ACENAPHTHENE 110000 340000 N NA NA NA NA 4.9 ] NA
ACENAPHTHYLENE 68000 340000 N NA NA NA NA 2.6 ] NA
ANTHRACENE 430000 1700000 N NA NA NA NA 6.4 ] NA
BENZO(A)ANTHRACENE 260 150 C NA NA NA NA 37 ] NA
BENZO(A)PYRENE 26 15 C NA NA NA NA 26 NA
BENZO(B)FLUORANTHENE 260 150 C NA NA NA NA 72 U NA
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA NA NA 72 U NA
BENZO(K)FLUORANTHENE 2600 1500 C NA NA NA NA 72 U NA




TABLE A-1

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 18 OF 30

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS (2) SS08-0003 SS08-0312 SS08-0003 SS09-0003 SS09-0003
PARAMETER (Appendix 3) © USEPA RSL 0-0.25 ft bgs

AVERAGE DUPLICATE 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs
Jul-09 Dec-09 Jul-09 Dec-09
CHRYSENE 26000 15000 C NA NA NA NA 36 ] NA
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA NA NA 14 UJ NA
FLUORANTHENE 1000000 230000 N NA NA NA NA 75 ] NA
FLUORENE 120000 230000 N NA NA NA NA 3.8 ] NA
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA NA NA 22] NA
NAPHTHALENE 1700 3600 C NA NA NA NA 72 U NA
PHENANTHRENE 97000 170000 N NA NA NA NA 43 ] NA
PYRENE 750000 170000 N NA NA NA NA 65 J NA

XRF (MG/KG)

[LEAD | 170 400 N | 555 | 5535 552 20 NA 25

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
PAGE 19 OF 30

NASB-SKT-XRF
PARAMETER MAINE RAGS @ SS10-0003 SS10-0003 SS11-0003 SS11-0003 SS12-0003 SS12-0003 SS13-0003
(Appendix 3) a| USEPA RSL
0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25ft bgs 0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25 ft bgs 0-0.25ft bgs

Jul-09 Dec-09 Jul-09 Dec-09 Jul-09 Dec-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 2910 NA 2720 NA 2930 NA NA
ANTIMONY 14 3.1 N 0.392] NA 0.392] NA 0.488 UJ NA NA
ARSENIC 9 0.39 C 3.35 NA 3.77 NA 3.63 NA NA
BARIUM 6800 1500 N 24.3 NA 23.3 NA 83.6 NA NA
BERYLLIUM 68 16 N 0.116 ] NA 0.0959 ] NA 0.148 J NA NA
CADMIUM 2.1 7 N 0.159] NA 0.242 ] NA 0.366 ] NA NA
CALCIUM NC NC 265 ] NA 598 NA 310] NA NA
CHROMIUM 100 0.29 C 5.37 NA 4.5 NA 5.21 NA NA
COBALT 15 2.3 N 0.737 ] NA 0.5751] NA 0.838 ] NA NA
COPPER 480 310 N 6.18 NA 5.02 NA 9.33 NA NA
IRON 31000 5500 N 5950 NA 4440 NA 4070 NA NA
LEAD 170 400 N 294 ] NA 265 ] NA 66.7 ] NA NA
LEAD-CALC 170 400 NA NA NA NA NA NA 163.2
MAGNESIUM NC NC 371] NA 2791 NA 222 ] NA NA
MANGANESE 1100 180 N 39.2 NA 86.2 NA 29.2 NA NA
MERCURY 10 1 N 0.0852 NA 0.11 NA 0.153 NA NA
NICKEL 100 150 N 4.46 NA 6.24 NA 7.94 NA NA
POTASSIUM NC NC 273 ] NA 230] NA 314 ] NA NA
SELENIUM 68 39 N 0.635 NA 0.523 NA 1.07 NA NA
SILVER 170 39 N 0.272 U NA 0.228 U NA 0.195 U NA NA
SODIUM NC NC 68.1 U NA 76.1 U NA 97.6 U NA NA
VANADIUM 240 39 N 22 NA 20.5 NA 19.1 NA NA
ZINC 10000 2300 N 14.1 NA 13.3 NA 15.7 NA NA
MISCELLANEOUS PARAMETERS (MEQ/100)
| CATION EXCHANGE CAPACITY NC NC NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
|TOTAL ORGANIC CARBON NC NC NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 7.4 NA 16 ] NA 18] NA NA
2-METHYLNAPHTHALENE 3600 31000 N 7.8 NA 20 ] NA 24 ] NA NA
ACENAPHTHENE 110000 340000 N 24 ] NA 25] NA 19 ] NA NA
ACENAPHTHYLENE 68000 340000 N 34 NA 80 ] NA 73] NA NA
ANTHRACENE 430000 1700000 N 48 ] NA 66 ] NA 69 ] NA NA
BENZO(A)ANTHRACENE 260 150 C 230 J NA 320 J NA 310 J NA NA
BENZO(A)PYRENE 26 15 C 210 NA 240 NA 240 NA NA
BENZO(B)FLUORANTHENE 260 150 C 290 NA 360 NA 360 NA NA
BENZO(G,H,I)PERYLENE 750000 170000 N 120 NA 130 NA 120 ] NA NA
BENZO(K)FLUORANTHENE 2600 1500 C 140 NA 150 NA 200 NA NA




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
PAGE 20 OF 30

NASB-SKT-XRF
PARAMETER MAINE RAGS @ SS10-0003 SS10-0003 SS11-0003 SS11-0003 SS12-0003 SS12-0003 SS13-0003
(Appendix 3) a| USEPA RSL
0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25ft bgs 0 - 0.25 ft bgs 0-0.25 ft bgs 0-0.25 ft bgs 0-0.25ft bgs

Jul-09 Dec-09 Jul-09 Dec-09 Jul-09 Dec-09 Jul-09
CHRYSENE 26000 15000 C 300 ] NA 500 ] NA 490 J NA NA
DIBENZO(A,H)ANTHRACENE 26 15 C 18 UJ NA 21 U] NA 27 UJ NA NA
FLUORANTHENE 1000000 230000 N 490 ] NA 730] NA 740 ] NA NA
FLUORENE 120000 230000 N 20 ] NA 24 ] NA 27 ] NA NA
INDENO(1,2,3-CD)PYRENE 260 150 C 160 NA 170 NA 150 NA NA
NAPHTHALENE 1700 3600 C 17 ] NA 5113] NA 86 ] NA NA
PHENANTHRENE 97000 170000 N 260 NA 360 NA 450 NA NA
PYRENE 750000 170000 N 420 NA 640 NA 650 NA NA
XRF (MG/KG)
[LEAD 170 400 N NA 301 NA 37 NA 179 44

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 21 OF 30

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS SS13-0312 SS14-0003 SS14-0312 SS15-0003 SS15-0312 SS16-0003
PARAMETER (Appendix 3) @ USEPARSL ©
PP 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs

Jul-09 Jul-09 Jul-09 Jul-09 Jul-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA NA NA NA NA
ANTIMONY 14 3.1 N NA NA NA NA NA NA
ARSENIC 9 0.39 C NA NA NA NA NA NA
BARIUM 6800 1500 N NA NA NA NA NA NA
BERYLLIUM 68 16 N NA NA NA NA NA NA
CADMIUM 2.1 7 N NA NA NA NA NA NA
CALCIUM NC NC NA NA NA NA NA NA
CHROMIUM 100 0.29 C NA NA NA NA NA NA
COBALT 15 2.3 N NA NA NA NA NA NA
COPPER 480 310 N NA NA NA NA NA NA
IRON 31000 5500 N NA NA NA NA NA NA
LEAD 170 400 N NA NA NA NA NA NA
LEAD-CALC 170 400 97.5 ou 24.5 287.3 NA NA
MAGNESIUM NC NC NA NA NA NA NA NA
MANGANESE 1100 180 N NA NA NA NA NA NA
MERCURY 10 1 N NA NA NA NA NA NA
NICKEL 100 150 N NA NA NA NA NA NA
POTASSIUM NC NC NA NA NA NA NA NA
SELENIUM 68 39 N NA NA NA NA NA NA
SILVER 170 39 N NA NA NA NA NA NA
SODIUM NC NC NA NA NA NA NA NA
VANADIUM 240 39 N NA NA NA NA NA NA
ZINC 10000 2300 N NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC | NA | NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA NA NA NA NA
2-METHYLNAPHTHALENE 3600 31000 N NA NA NA NA NA NA
ACENAPHTHENE 110000 340000 N NA NA NA NA NA NA
ACENAPHTHYLENE 68000 340000 N NA NA NA NA NA NA
ANTHRACENE 430000 1700000 N NA NA NA NA NA NA
BENZO(A)ANTHRACENE 260 150 C NA NA NA NA NA NA
BENZO(A)PYRENE 26 15 C NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 260 150 C NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA NA NA NA NA
BENZO(K)FLUORANTHENE 2600 1500 C NA NA NA NA NA NA
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
PARAMETER MAINE RAGS (2) SS13-0312 SS14-0003 SS14-0312 SS15-0003 SS15-0312 SS16-0003
(Appendix 3) © USEPA RSL
0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs
Jul-09 Jul-09 Jul-09 Jul-09 Jul-09 Jul-09
CHRYSENE 26000 15000 C NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA NA NA NA NA
FLUORANTHENE 1000000 230000 N NA NA NA NA NA NA
FLUORENE 120000 230000 N NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA NA NA NA NA
NAPHTHALENE 1700 3600 C NA NA NA NA NA NA
PHENANTHRENE 97000 170000 N NA NA NA NA NA NA
PYRENE 750000 170000 N NA NA NA NA NA NA
XRF (MG/KG)
[LEAD | 170 400 N | 35 20 25 61 200 111

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.
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SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS SS16-0312 SS17-0003 SS17-0312 SS17-0003 SS18-0003 SS18-0312
PARAMETER (Appendix 3) @ USEPARSL ©
PP 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs

Jul-09 Jul-09 Jul-09 Dec-09 Jul-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA 3100 NA NA NA NA
ANTIMONY 14 3.1 N NA 1790 J NA NA NA NA
ARSENIC 9 0.39 C NA 494 NA NA NA NA
BARIUM 6800 1500 N NA 22.3 NA NA NA NA
BERYLLIUM 68 16 N NA 0.124 ] NA NA NA NA
CADMIUM 2.1 7 N NA 4.14 NA NA NA NA
CALCIUM NC NC NA 635 NA NA NA NA
CHROMIUM 100 0.29 C NA 8.91 NA NA NA NA
COBALT 15 2.3 N NA 1.05 NA NA NA NA
COPPER 480 310 N NA 24.5 NA NA NA NA
IRON 31000 5500 N NA 5510 NA NA NA NA
LEAD 170 400 N NA 29300 J NA NA NA NA
LEAD-CALC 170 400 NA NA NA 141.3 82.9 75.6
MAGNESIUM NC NC NA 552 J NA NA NA NA
MANGANESE 1100 180 N NA 51.5 NA NA NA NA
MERCURY 10 1 N NA 0.136 NA NA NA NA
NICKEL 100 150 N NA 6.55 NA NA NA NA
POTASSIUM NC NC NA 389 ] NA NA NA NA
SELENIUM 68 39 N NA 1.04 NA NA NA NA
SILVER 170 39 N NA 4.44 NA NA NA NA
SODIUM NC NC NA 82.3 U NA NA NA NA
VANADIUM 240 39 N NA 23.6 NA NA NA NA
ZINC 10000 2300 N NA 19.2 NA NA NA NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC | NA | NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA 13 ] NA NA NA NA
2-METHYLNAPHTHALENE 3600 31000 N NA 14 ] NA NA NA NA
ACENAPHTHENE 110000 340000 N NA 88 J NA NA NA NA
ACENAPHTHYLENE 68000 340000 N NA 51 J NA NA NA NA
ANTHRACENE 430000 1700000 N NA 140 NA NA NA NA
BENZO(A)ANTHRACENE 260 150 C NA 840 J NA NA NA NA
BENZO(A)PYRENE 26 15 C NA 730 NA NA NA NA
BENZO(B)FLUORANTHENE 260 150 C NA 1300 NA NA NA NA
BENZO(G,H,I)PERYLENE 750000 170000 N NA 390 NA NA NA NA
BENZO(K)FLUORANTHENE 2600 1500 C NA 500 NA NA NA NA
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SKEET RANGE SITE INSPECTION
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS (2) SS16-0312 SS17-0003 SS17-0312 SS17-0003 SS18-0003 SS18-0312
PARAMETER (Appendix 3) USEPA RSL

0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs
Jul-09 Jul-09 Jul-09 Dec-09 Jul-09 Jul-09
CHRYSENE 26000 15000 C NA 1000 J NA NA NA NA
DIBENZO(A,H)ANTHRACENE 26 15 C NA 22 U] NA NA NA NA
FLUORANTHENE 1000000 230000 N NA 1900 J NA NA NA NA
FLUORENE 120000 230000 N NA 65 J NA NA NA NA
INDENO(1,2,3-CD)PYRENE 260 150 C NA 570 NA NA NA NA
NAPHTHALENE 1700 3600 C NA 28 ] NA NA NA NA
PHENANTHRENE 97000 170000 N NA 940 NA NA NA NA
PYRENE 750000 170000 N NA 1600 NA NA NA NA

XRF (MG/KG)

[LEAD | 170 400 N | 136 NA 628 41 33 32

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
PAGE 25 OF 30

NASB-SKT-XRF
PARAMETER MAINE RAGS @ SS19-0003 SS19-0312 SS19-0003 SS20-0003 SS20-0312 S$S21-0003
(Appendix 3) @ USEPA RSL
0-0.25ft bgs 0.25 -1 ft bgs 0-0.25 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs 0 - 0.25 ft bgs
Jul-09 Jul-09 Dec-09 Jul-09 Jul-09 Jul-09

EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C 0.441] NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N 0.3 U] NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N 0.3U NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N 0.171] NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N 0.18 ] NA NA NA NA NA
4-NITROTOLUENE NC 30 C 0.72] NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N 3590 NA NA NA NA 3220
ANTIMONY 14 3.1 N 373 J NA NA NA NA 0.446 U]
ARSENIC 9 0.39 C 4.56 NA NA NA NA 3.64
BARIUM 6800 1500 N 76.7 NA NA NA NA 48.5
BERYLLIUM 68 16 N 0.214 ] NA NA NA NA 0.131]
CADMIUM 2.1 7 N 0.51 NA NA NA NA 0.741
CALCIUM NC NC 966 NA NA NA NA 1040
CHROMIUM 100 0.29 C 6.73 NA NA NA NA 5.69
COBALT 15 2.3 N 1.24 NA NA NA NA 1.04 ]
COPPER 480 310 N 13 NA NA NA NA 10.8
IRON 31000 5500 N 5340 NA NA NA NA 5420
LEAD 170 400 N 513 J NA NA NA NA 101 ]
LEAD-CALC 170 400 NA NA 2.6 250.8 ou NA
MAGNESIUM NC NC 343 ] NA NA NA NA 318 ]
MANGANESE 1100 180 N 41.8 NA NA NA NA 110
MERCURY 10 1 N 0.201 NA NA NA NA 0.178
NICKEL 100 150 N 11.1 NA NA NA NA 14.3
POTASSIUM NC NC 352 ] NA NA NA NA 251 ]
SELENIUM 68 39 N 1.28 NA NA NA NA 1.04
SILVER 170 39 N 0.184 U NA NA NA NA 0.357 U
SODIUM NC NC 92 U NA NA NA NA 89.2 U
VANADIUM 240 39 N 24.7 NA NA NA NA 37.5
ZINC 10000 2300 N 29.1 NA NA NA NA 22.1
MISCELLANEOUS PARAMETERS (MEQ/100)
|CATION EXCHANGE CAPACITY NC NC 1.25] NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
|TOTAL ORGANIC CARBON NC NC 210000 ] NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC 3.52 NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C 331 NA NA NA NA 14 ]
2-METHYLNAPHTHALENE 3600 31000 N 44 ] NA NA NA NA 18]
ACENAPHTHENE 110000 340000 N 59 ] NA NA NA NA 27 ]
ACENAPHTHYLENE 68000 340000 N 871] NA NA NA NA 68 J
ANTHRACENE 430000 1700000 N 140 NA NA NA NA 65 ]
BENZO(A)ANTHRACENE 260 150 C 630 J NA NA NA NA 270 J
BENZO(A)PYRENE 26 15 C 24 U NA NA NA NA 210
BENZO(B)FLUORANTHENE 260 150 C 840 NA NA NA NA 360
BENZO(G,H,I)PERYLENE 750000 170000 N 250 NA NA NA NA 100 ]
BENZO(K)FLUORANTHENE 2600 1500 C 360 NA NA NA NA 170
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SKEET RANGE SITE INSPECTION
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF
MAINE RAGS (2) SS19-0003 SS19-0312 SS19-0003 SS20-0003 SS20-0312 SS21-0003
PARAMETER (Appendix 3) © USEPA RSL
0-0.25ft bgs 0.25 -1 ft bgs 0-0.25 ft bgs 0-0.25ft bgs 0.25 -1 ft bgs 0 - 0.25 ft bgs
Jul-09 Jul-09 Dec-09 Jul-09 Jul-09 Jul-09
CHRYSENE 26000 15000 C 880 J NA NA NA NA 380 ]
DIBENZO(A,H)ANTHRACENE 26 15 C 24 U] NA NA NA NA 24 U)]
FLUORANTHENE 1000000 230000 N 1500 ] NA NA NA NA 630 ]
FLUORENE 120000 230000 N 58 ] NA NA NA NA 24 ]
INDENO(1,2,3-CD)PYRENE 260 150 C 350 NA NA NA NA 150
NAPHTHALENE 1700 3600 C 160 NA NA NA NA 42 ]
PHENANTHRENE 97000 170000 N 890 NA NA NA NA 330
PYRENE 750000 170000 N 1300 NA NA NA NA 550
XRF (MG/KG)
[LEAD | 170 400 N | NA 389 22 56 18 NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

NASB-SKT-XRF-SS21-0312
MAINE RAGS SS21-0312 SS21-0003 S$S522-0003 SS22-0312 SS23-0003 SS23-0312
PARAMETER (Appendix 3) @ USEPARSL ©
PP 0.25 - 1 ft bgs 0-0.25ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs 0-0.25ft bgs 0.25 - 1 ft bgs

Jul-09 Dec-09 Jul-09 Jul-09 Jul-09 Jul-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA NA NA NA NA
2,6-DINITROTOLUENE 1.6 6.1 N NA NA NA NA NA NA
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
3-NITROTOLUENE NC 0.61 N NA NA NA NA NA NA
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA NA NA NA NA
4-NITROTOLUENE NC 30 C NA NA NA NA NA NA
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA NA NA NA NA
ANTIMONY 14 3.1 N NA NA NA NA NA NA
ARSENIC 9 0.39 C NA NA NA NA NA NA
BARIUM 6800 1500 N NA NA NA NA NA NA
BERYLLIUM 68 16 N NA NA NA NA NA NA
CADMIUM 2.1 7 N NA NA NA NA NA NA
CALCIUM NC NC NA NA NA NA NA NA
CHROMIUM 100 0.29 C NA NA NA NA NA NA
COBALT 15 2.3 N NA NA NA NA NA NA
COPPER 480 310 N NA NA NA NA NA NA
IRON 31000 5500 N NA NA NA NA NA NA
LEAD 170 400 N NA NA NA NA NA NA
LEAD-CALC 170 400 NA 0u 97.5 68.3 NA 0u
MAGNESIUM NC NC NA NA NA NA NA NA
MANGANESE 1100 180 N NA NA NA NA NA NA
MERCURY 10 1 N NA NA NA NA NA NA
NICKEL 100 150 N NA NA NA NA NA NA
POTASSIUM NC NC NA NA NA NA NA NA
SELENIUM 68 39 N NA NA NA NA NA NA
SILVER 170 39 N NA NA NA NA NA NA
SODIUM NC NC NA NA NA NA NA NA
VANADIUM 240 39 N NA NA NA NA NA NA
ZINC 10000 2300 N NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON NC NC | NA | NA NA NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC | NA | NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA NA NA NA NA
2-METHYLNAPHTHALENE 3600 31000 N NA NA NA NA NA NA
ACENAPHTHENE 110000 340000 N NA NA NA NA NA NA
ACENAPHTHYLENE 68000 340000 N NA NA NA NA NA NA
ANTHRACENE 430000 1700000 N NA NA NA NA NA NA
BENZO(A)ANTHRACENE 260 150 C NA NA NA NA NA NA
BENZO(A)PYRENE 26 15 C NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 260 150 C NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA NA NA NA NA
BENZO(K)FLUORANTHENE 2600 1500 C NA NA NA NA NA NA




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL
SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE

PAGE 28 OF 30

NASB-SKT-XRF-SS21-0312
MAINE RAGS (2) SS21-0312 SS21-0003 SS22-0003 SS22-0312 $S23-0003 SS23-0312
PARAMETER (Appendix 3) USEPA RSL

0.25 - 1 ft bgs 0 - 0.25 ft bgs 0-0.25 ft bgs 0.25 - 1 ft bgs 0 - 0.25 ft bgs 0.25 - 1 ft bgs
Jul-09 Dec-09 Jul-09 Jul-09 Jul-09 Jul-09
CHRYSENE 26000 15000 C NA NA NA NA NA NA
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA NA NA NA NA
FLUORANTHENE 1000000 230000 N NA NA NA NA NA NA
FLUORENE 120000 230000 N NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA NA NA NA NA
NAPHTHALENE 1700 3600 C NA NA NA NA NA NA
PHENANTHRENE 97000 170000 N NA NA NA NA NA NA
PYRENE 750000 170000 N NA NA NA NA NA NA

XRF (MG/KG)

[LEAD | 170 400 N | 377 16 35 31 157 16

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.

Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.

1 Maine RAGS, Appendix 3, (Jan, 2010).
2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-1

DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION
FORMER NAVAL AIR STATION BRUNSWICK

BRUNSWICK, MAINE
PAGE 29 OF 30

NASB-SKT-XRF
MAINE RAGS S$S24-0003 SS25-0003 SS26-0003
PARAMETER | USEPARsL®
(Appendix 3)
0-0.25ft bgs 0 - 0.25 ft bgs 0-0.25 ft bgs
Jul-09 Jul-09 Dec-09
EXPLOSIVES (MG/KG)
2,4-DINITROTOLUENE 3.5 1.6 C NA NA 0.3 UJ
2,6-DINITROTOLUENE 1.6 6.1 N NA NA 0.3 UJ
2-AMINO-4,6-DINITROTOLUENE NC 15 N NA NA 0.3 U
3-NITROTOLUENE NC 0.61 N NA NA 0.3 U
4-AMINO-2,6-DINITROTOLUENE NC 15 N NA NA 1.1]
4-NITROTOLUENE NC 30 C NA NA 0.3 U
METALS (MG/KG)
ALUMINUM 69000 7700 N NA NA 2230
ANTIMONY 14 3.1 N NA NA 1.23]
ARSENIC 9 0.39 C NA NA 3.11
BARIUM 6800 1500 N NA NA 43.7
BERYLLIUM 68 16 N NA NA 0.1]
CADMIUM 2.1 7 N NA NA 0.195 J
CALCIUM NC NC NA NA 578
CHROMIUM 100 0.29 C NA NA 3.47
COBALT 15 2.3 N NA NA 0.6 ]
COPPER 480 310 N NA NA 6.68
IRON 31000 5500 N NA NA 3840
LEAD 170 400 N NA NA 241 ]
LEAD-CALC 170 400 ou 0u NA
MAGNESIUM NC NC NA NA 174 ]
MANGANESE 1100 180 N NA NA 33.9
MERCURY 10 1 N NA NA 0.0668
NICKEL 100 150 N NA NA 4.48
POTASSIUM NC NC NA NA 181 ]
SELENIUM 68 39 N NA NA 0.553
SILVER 170 39 N NA NA 0.135 U
SODIUM NC NC NA NA 67.6 U
VANADIUM 240 39 N NA NA 15.1
ZINC 10000 2300 N NA NA 10.2
MISCELLANEOUS PARAMETERS (MEQ/100)
[CATION EXCHANGE CAPACITY | NC NC NA NA NA
MISCELLANEOUS PARAMETERS (MG/KG)
[TOTAL ORGANIC CARBON | NC NC NA NA NA
MISCELLANEOUS PARAMETERS (S.U.)
[pH NC NC NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)
1-METHYLNAPHTHALENE NC 22000 C NA NA 4.8 ]
2-METHYLNAPHTHALENE 3600 31000 N NA NA 5.3 ]
ACENAPHTHENE 110000 340000 N NA NA 12 ]
ACENAPHTHYLENE 68000 340000 N NA NA 24 ]
ANTHRACENE 430000 1700000 N NA NA 26 ]
BENZO(A)ANTHRACENE 260 150 C NA NA 97 ]
BENZO(A)PYRENE 26 15 C NA NA 92
BENZO(B)FLUORANTHENE 260 150 C NA NA 150
BENZO(G,H,I)PERYLENE 750000 170000 N NA NA 52 J
BENZO(K)FLUORANTHENE 2600 1500 C NA NA 68 ]
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DETECTED CONCENTRATIONS AND EXCEEDANCES IN SHALLOW SURFACE AND DEEP SURFACE SOIL

SKEET RANGE SITE INSPECTION

FORMER NAVAL AIR STATION BRUNSWICK
BRUNSWICK, MAINE
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NASB-SKT-XRF
MAINE RAGS (2) SS24-0003 SS25-0003 SS26-0003
PARAMETER (Appendix 3) © USEPA RSL
0-0.25ft bgs 0 - 0.25 ft bgs 0-0.25 ft bgs
Jul-09 Jul-09 Dec-09
CHRYSENE 26000 15000 C NA NA 150 J
DIBENZO(A,H)ANTHRACENE 26 15 C NA NA 18 UJ
FLUORANTHENE 1000000 230000 N NA NA 260 ]
FLUORENE 120000 230000 N NA NA 10 J
INDENO(1,2,3-CD)PYRENE 260 150 C NA NA 90 U
NAPHTHALENE 1700 3600 C NA NA 90 U
PHENANTHRENE 97000 170000 N NA NA 140
PYRENE 750000 170000 N NA NA 220
XRF (MG/KG)
[LEAD | 170 400 N 17 21 NA

MEQ/100 = Milliequivalent.

NC = No criterion.

J = Value is estimated.

S.U. = Standard Units.

U = Analyte not detected at the
reported detection limilt.

Red Shading - concentration greater than Maine RAGs criterion.
Italics - concentration greater than RSL criterion.

Note: Chromium screening levels are for hexavalent chromium.
1 Maine RAGS, Appendix 3, (Jan, 2010).

2 USEPA residential Regional Screening Level
(June, 2011). Non-carcinogen values are divided by 10.




TABLE A-2

QUALIFIED DATA SUMMARY

SKEET RANGE SITE INSPECTION AND SITE 9 SAMPLE LOCATIONS WITHIN THE SKEET RANGE

NAS BRUNSWICK
BRUNSWICK, MAINE

PAGE 1 OF 13
SAMPLE FRACTION PARAMETER RESULT UNITS QUALIFIER QUALIFICATION cope™ REASON FOR QUALIFICATION
NASB-SKT-SB01-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0003 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0003 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0003 M ANTIMONY 0.301 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 M LEAD 47.5 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 M MAGNESIUM 2310 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 M MANGANESE 179 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0003 M MERCURY 0.0325 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 M POTASSIUM 1220 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 M SELENIUM 0.181 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB01-0003 M SILVER 0.241 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB01-0003 M SODIUM 87.4 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH 1-METHYLNAPHTHALENE 14 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH 2-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH ACENAPHTHENE 30 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH ACENAPHTHYLENE 65 UG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH ANTHRACENE 84 UG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 PAH BENZO(G,H,I)PERYLENE 240 UG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 PAH BENZO(K)FLUORANTHENE 230 UG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 PAH FLUORENE 43 UG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0003 PAH INDENO(1,2,3-CD)PYRENE 270 UG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0003 PAH NAPHTHALENE 37 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0312 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0312 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0312 EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0312 M ANTIMONY 0.272 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0312 M CADMIUM 0.199 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 M LEAD 18.8 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0312 M MAGNESIUM 2140 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0312 M MANGANESE 174 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB01-0312 M MERCURY 0.0284 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 M POTASSIUM 1130 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB01-0312 M SELENIUM 0.163 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB01-0312 M SILVER 0.163 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB01-0312 M SODIUM 111 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH 1-METHYLNAPHTHALENE 2.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH 2-METHYLNAPHTHALENE 3.5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH ACENAPHTHENE 11 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH ACENAPHTHYLENE 29 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH ANTHRACENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH FLUORENE 8.5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB01-0312 PAH NAPHTHALENE 5.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003 EXP 2,6-DINITROTOLUENE 0.3 MG/KG ulJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003 M ANTIMONY 0.529 MG/KG | DKP MS/MSD Recovery Noncompliance, ICP Interferelilce - inc.Iudes ICS% R Noncomp!iance, Uncertainty near detection limit (< 2
x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 M BERYLLIUM 0.337 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SB02-0003 M CADMIUM 0.254 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 M LEAD 166 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0003 M MAGNESIUM 540 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0003 M MANGANESE 117 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003 M POTASSIUM 320 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 M SELENIUM 0.642 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0003 M SILVER 0.152 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0003 PAH 1-METHYLNAPHTHALENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 PAH 2-METHYLNAPHTHALENE 15 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 PAH ACENAPHTHENE 59 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 PAH ANTHRACENE 91 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003 PAH DIBENZO(A,H)ANTHRACENE 170 UG/KG J G Field Duplicate Imprecision
NASB-SKT-SB02-0003 PAH FLUORENE 48 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D M ANTIMONY 0.451 MG/KG | DKP MS/MSD Recovery Noncompliance, ICP Interferer.1ce - inc.Iudes ICS% R Noncomp!iance, Uncertainty near detection limit (< 2
x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D M BERYLLIUM 0.344 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D M CADMIUM 0.224 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D M LEAD 152 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0003-D M MAGNESIUM 489 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0003-D M POTASSIUM 280 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D M SELENIUM 0.495 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0003-D M SILVER 0.145 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0003-D PAH 1-METHYLNAPHTHALENE 9.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH 2-METHYLNAPHTHALENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH ACENAPHTHENE 61 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH ACENAPHTHYLENE 35 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH ANTHRACENE 95 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH BENZO(A)ANTHRACENE 930 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003-D PAH CHRYSENE 1200 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003-D PAH DIBENZO(A,H)ANTHRACENE 20 UG/KG uJ CG Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.), Field Duplicate Imprecision
NASB-SKT-SB02-0003-D PAH FLUORANTHENE 1400 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0003-D PAH FLUORENE 37 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0003-D PAH NAPHTHALENE 33 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG ulJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0312 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0312 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0312 EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0312 M ANTIMONY 0.295 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0312 M ARSENIC 1.93 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0312 M COPPER 2.24 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0312 M LEAD 11.2 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0312 M MAGNESIUM 590 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB02-0312 M MANGANESE 55.5 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB02-0312 M NICKEL 3.79 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0312 M POTASSIUM 277 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 M SELENIUM 0.585 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0312 M SILVER 0.177 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB02-0312 PAH 1-METHYLNAPHTHALENE 2.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 PAH 2-METHYLNAPHTHALENE 2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 PAH ACENAPHTHENE 13 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 PAH FLUORENE 5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB02-0312 PAH NAPHTHALENE 7.5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SB02-0312 PAH PHENANTHRENE 57 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 M ANTIMONY 0.317 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0003 M CADMIUM 0.25 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 M LEAD 68.7 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0003 M MAGNESIUM 2160 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0003 M POTASSIUM 1150 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0003 M SELENIUM 0.952 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB03-0003 M SILVER 0.0635 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB03-0003 M SODIUM 104 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH 1-METHYLNAPHTHALENE 3.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH 2-METHYLNAPHTHALENE 4.3 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH ACENAPHTHENE 6.5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH ACENAPHTHYLENE 31 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH ANTHRACENE 27 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH BENZO(G,H,I)PERYLENE 82 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH BENZO(K)FLUORANTHENE 69 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH FLUORENE 11 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0003 PAH NAPHTHALENE 8.3 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 M ANTIMONY 0.275 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0312 M CADMIUM 0.0965 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 M LEAD 9.88 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0312 M MAGNESIUM 2810 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0312 M MANGANESE 168 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB03-0312 M MERCURY 0.0219 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 M POTASSIUM 1600 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB03-0312 M SELENIUM 0.165 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB03-0312 M SILVER 0.22 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB03-0312 M SODIUM 134 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH 2-METHYLNAPHTHALENE 1.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH ACENAPHTHENE 3.5 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH ACENAPHTHYLENE 34 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH ANTHRACENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH BENZO(G,H,I)PERYLENE 60 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH BENZO(K)FLUORANTHENE 52 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH FLUORENE 54 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH INDENO(1,2,3-CD)PYRENE 72 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB03-0312 PAH PHENANTHRENE 45 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 M ANTIMONY 0.369 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0003 M BERYLLIUM 0.289 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 M CADMIUM 0.183 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 M LEAD 23 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0003 M MAGNESIUM 1280 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0003 M MANGANESE 94.3 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB04-0003 M POTASSIUM 678 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0003 PAH 1-METHYLNAPHTHALENE 6.7 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH 2-METHYLNAPHTHALENE 8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH ACENAPHTHENE 40 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH ACENAPHTHYLENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH ANTHRACENE 67 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH FLUORENE 35 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0003 PAH NAPHTHALENE 17 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 M ANTIMONY 0.294 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0312 M CADMIUM 0.0736 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SB04-0312 M LEAD 18.4 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0312 M MAGNESIUM 1670 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0312 M MANGANESE 125 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB04-0312 M MERCURY 0.0294 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 M POTASSIUM 811 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB04-0312 M SELENIUM 0.177 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB04-0312 M SILVER 0.177 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB04-0312 PAH 2-METHYLNAPHTHALENE 1.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH ACENAPHTHENE 3.3 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH ACENAPHTHYLENE 7.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH ANTHRACENE 8.2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH BENZO(A)ANTHRACENE 46 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH BENZO(B)FLUORANTHENE 59 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH BENZO(G,H,I)PERYLENE 22 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH BENZO(K)FLUORANTHENE 23 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH CHRYSENE 60 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH DIBENZO(A,H)ANTHRACENE 5.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH FLUORENE 3.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH INDENO(1,2,3-CD)PYRENE 25 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB04-0312 PAH PHENANTHRENE 38 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 M ANTIMONY 0.283 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0003 M CADMIUM 0.197 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 M LEAD 39.3 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0003 M MAGNESIUM 1490 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0003 M MANGANESE 177 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB05-0003 M POTASSIUM 638 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0003 M SELENIUM 0.323 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB05-0003 M SILVER 0.17 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB05-0003 M SODIUM 69.7 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH 1-METHYLNAPHTHALENE 5.3 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH 2-METHYLNAPHTHALENE 5.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH ACENAPHTHENE 49 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH ACENAPHTHYLENE 27 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH FLUORENE 50 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0003 PAH NAPHTHALENE 10 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 M ANTIMONY 0.277 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0312 M CADMIUM 0.118 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 M LEAD 44 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0312 M MAGNESIUM 960 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0312 M MANGANESE 140 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SB05-0312 M POTASSIUM 394 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB05-0312 M SELENIUM 0.332 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB05-0312 M SILVER 0.166 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB05-0312 PAH 1-METHYLNAPHTHALENE 4.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 PAH 2-METHYLNAPHTHALENE 5.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 PAH ACENAPHTHENE 41 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 PAH ACENAPHTHYLENE 13 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 PAH FLUORENE 44 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB05-0312 PAH NAPHTHALENE 11 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 M ANTIMONY 1.7 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB06-0003 M BERYLLIUM 0.114 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 M CADMIUM 0.349 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 M LEAD 774 MG/KG J D MS/MSD Recovery Noncompliance
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NASB-SKT-SB06-0003 M MAGNESIUM 308 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 M POTASSIUM 134 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 M SELENIUM 0.411 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH 1-METHYLNAPHTHALENE 4.7 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH 2-METHYLNAPHTHALENE 6.3 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH ACENAPHTHENE 7.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH ACENAPHTHYLENE 15 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH ANTHRACENE 15 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH BENZO(A)ANTHRACENE 91 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH BENZO(G,H,I)PERYLENE 60 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH BENZO(K)FLUORANTHENE 60 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH DIBENZO(A,H)ANTHRACENE 17 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH INDENO(1,2,3-CD)PYRENE 80 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0003 PAH NAPHTHALENE 19 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 M ANTIMONY 0.378 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB06-0312 M LEAD 17.6 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB06-0312 M MAGNESIUM 591 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB06-0312 M MERCURY 0.0305 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 M POTASSIUM 176 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 M SELENIUM 0.292 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH BENZO(A)ANTHRACENE 6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH BENZO(A)PYRENE 5.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH BENZO(B)FLUORANTHENE 9.7 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH BENZO(G,H,I)PERYLENE 3.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH BENZO(K)FLUORANTHENE 3.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH CHRYSENE 10 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH FLUORANTHENE 15 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH INDENO(1,2,3-CD)PYRENE 4.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH PHENANTHRENE 7.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB06-0312 PAH PYRENE 13 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 M ANTIMONY 0.283 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0003 M CADMIUM 0.0632 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 M CALCIUM 234 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 M COPPER 3.97 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0003 M LEAD 16.4 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0003 M MAGNESIUM 1210 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0003 M POTASSIUM 404 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0003 M SELENIUM 0.35 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0003 M SILVER 0.226 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0003 PAH ACENAPHTHENE 2.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH ACENAPHTHYLENE 2.2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH ANTHRACENE 4.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH BENZO(A)ANTHRACENE 21 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH BENZO(B)FLUORANTHENE 28 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH BENZO(G,H,I)PERYLENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH BENZO(K)FLUORANTHENE 9.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH CHRYSENE 27 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH DIBENZO(A,H)ANTHRACENE 3.1 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH FLUORANTHENE 51 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH FLUORENE 2.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH INDENO(1,2,3-CD)PYRENE 13 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0003 PAH PHENANTHRENE 28 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SB07-0003 PAH PYRENE 44 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 M ANTIMONY 0.282 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0312 M CALCIUM 188 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 M COPPER 3.79 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0312 M LEAD 3.8 MG/KG uJ AD Lab Blank Contamination, MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0312 M MAGNESIUM 641 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB07-0312 M NICKEL 3.75 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0312 M POTASSIUM 199 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 M SELENIUM 0.514 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0312 M SILVER 0.169 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB07-0312 PAH BENZO(A)ANTHRACENE 1.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 PAH BENZO(B)FLUORANTHENE 2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 PAH CHRYSENE 2.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 PAH FLUORANTHENE 4.2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 PAH PHENANTHRENE 2.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB07-0312 PAH PYRENE 3.2 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M ANTIMONY 0.608 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M BERYLLIUM 0.166 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M CADMIUM 0.302 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M CALCIUM 307 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M COBALT 0.682 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M LEAD 443 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB08-0003 M MAGNESIUM 236 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 M POTASSIUM 144 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH 1-METHYLNAPHTHALENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH 2-METHYLNAPHTHALENE 16 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH ANTHRACENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH BENZO(A)ANTHRACENE 100 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH BENZO(K)FLUORANTHENE 59 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0003 PAH INDENO(1,2,3-CD)PYRENE 80 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0312 M ANTIMONY 0.308 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SB08-0312 M ARSENIC 2.09 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB08-0312 M CALCIUM 185 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0312 M COPPER 3 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB08-0312 M LEAD 6.35 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB08-0312 M MAGNESIUM 857 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SB08-0312 M NICKEL 5.15 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB08-0312 M POTASSIUM 243 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0312 M SELENIUM 0.609 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB08-0312 M SILVER 0.185 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SB08-0312 PAH FLUORANTHENE 2.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0312 PAH PHENANTHRENE 2.1 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SB08-0312 PAH PYRENE 2.1 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S501-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003 EXP 2,6-DINITROTOLUENE 0.37 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003 EXP 2-AMINO-4,6-DINITROTOLUENE 0.37 MG/KG J U % Difference between columns/detectors >25% for positive results determined via GC/HPLC
NASB-SKT-S$01-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 0.89 MG/KG | cGU Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, .R.RFs, etc.), Field Du.plicat(.a Imprecision, % Difference between

columns/detectors >25% for positive results determined via GC/HPLC
NASB-SKT-SS01-0003 M ANTIMONY 1.49 MG/KG J DG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
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NASB-SKT-SS01-0003 M ARSENIC 3.5 MG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003 M BERYLLIUM 0.167 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 M CADMIUM 0.407 MG/KG J GP Field Duplicate Imprecision, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 M COBALT 1.08 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 M LEAD 512 MG/KG J DG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
NASB-SKT-SS01-0003 M MAGNESIUM 369 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 M POTASSIUM 407 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 M SILVER 0.18 MG/KG uJ G Field Duplicate Imprecision
NASB-SKT-SS01-0003 PAH 1-METHYLNAPHTHALENE 16 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 PAH 2-METHYLNAPHTHALENE 20 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003 PAH ANTHRACENE 56 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5501-0003 PAH BENZO(K)FLUORANTHENE 180 UG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003-D EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D EXP 2,6-DINITROTOLUENE 0.3 MG/KG ulJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG uJ CG Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.), Field Duplicate Imprecision
NASB-SKT-SS01-0003-D M ANTIMONY 1030 MG/KG J DG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
NASB-SKT-SS01-0003-D M ARSENIC 306 MG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003-D M BERYLLIUM 0.159 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D M CADMIUM 2.82 MG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003-D M COBALT 1 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D M LEAD 18400 MG/KG J DG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
NASB-SKT-SS01-0003-D M MAGNESIUM 329 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D M POTASSIUM 384 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D M SILVER 2.68 MG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003-D PAH 1-METHYLNAPHTHALENE 15 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH 2-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH ACENAPHTHENE 36 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH ACENAPHTHYLENE 56 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH ANTHRACENE 75 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH BENZO(A)ANTHRACENE 370 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D PAH BENZO(K)FLUORANTHENE 420 UG/KG J G Field Duplicate Imprecision
NASB-SKT-SS01-0003-D PAH CHRYSENE 560 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D PAH DIBENZO(A,H)ANTHRACENE 23 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D PAH FLUORANTHENE 940 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS01-0003-D PAH FLUORENE 31 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS01-0003-D PAH NAPHTHALENE 43 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5502-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS02-0003 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS02-0003 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS02-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 0.3 MG/KG ulJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5502-0003 M ANTIMONY 0.315 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-5502-0003 M LEAD 50.9 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS02-0003 M MAGNESIUM 2540 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS02-0003 M MERCURY 0.0351 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS02-0003 M POTASSIUM 1430 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS02-0003 M SELENIUM 0.189 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS02-0003 M SILVER 0.252 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS02-0003 M SODIUM 93.7 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS02-0003 PAH 1-METHYLNAPHTHALENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SS02-0003 PAH 2-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS02-0003 PAH ACENAPHTHYLENE 47 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS02-0003 PAH FLUORENE 69 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS02-0003 PAH NAPHTHALENE 38 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS03-0003 M ANTIMONY 0.373 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SS03-0003 M LEAD 134 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS03-0003 M MAGNESIUM 3280 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-5503-0003 M POTASSIUM 1250 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS03-0003 M SODIUM 135 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS03-0003 PAH 1-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS03-0003 PAH 2-METHYLNAPHTHALENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS03-0003 PAH ACENAPHTHYLENE 98 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS03-0003 PAH NAPHTHALENE 54 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 M ANTIMONY 0.347 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SS04-0003 M BERYLLIUM 0.297 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 M CADMIUM 0.285 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5504-0003 M LEAD 68.4 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-5504-0003 M MAGNESIUM 1210 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-S504-0003 M POTASSIUM 526 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS04-0003 M SELENIUM 0.307 MG/KG ] KP ICP Interference - includes ICS % R Noncompliance, UncertaintY near detection limit (< 2 x IDL for inorganics and <CRQL for
organics)
NASB-SKT-SS04-0003 M SILVER 0.277 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS04-0003 PAH 1-METHYLNAPHTHALENE 7.7 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH 2-METHYLNAPHTHALENE 9.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH ACENAPHTHENE 52 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH ACENAPHTHYLENE 39 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH ANTHRACENE 89 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH BENZO(A)ANTHRACENE 660 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S504-0003 PAH BENZO(K)FLUORANTHENE 270 UG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS04-0003 PAH CHRYSENE 910 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5504-0003 PAH DIBENZO(A,H)ANTHRACENE 19 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS04-0003 PAH FLUORANTHENE 1200 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS04-0003 PAH FLUORENE 50 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS04-0003 PAH NAPHTHALENE 16 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS05-0003 M ANTIMONY 0.302 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SS05-0003 M CADMIUM 0.246 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS05-0003 M LEAD 17 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS05-0003 M MAGNESIUM 1550 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS05-0003 M POTASSIUM 845 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS05-0003 M SELENIUM 0.306 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS05-0003 M SILVER 0.181 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS05-0003 PAH 1-METHYLNAPHTHALENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS05-0003 PAH 2-METHYLNAPHTHALENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS05-0003 PAH ACENAPHTHYLENE 36 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS05-0003 PAH NAPHTHALENE 54 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 M ANTIMONY 0.968 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 M CADMIUM 0.535 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 M LEAD 702 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-5506-0003 M MAGNESIUM 1060 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003 M POTASSIUM 870 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003 MISC CATION EXCHANGE CAPACITY 1.58 MEQ/100 J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003 MISC TOTAL ORGANIC CARBON 356000 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003 PAH 1-METHYLNAPHTHALENE 21 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SS06-0003 PAH 2-METHYLNAPHTHALENE 30 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 PAH ACENAPHTHENE 110 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 PAH ANTHRACENE 160 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 PAH BENZO(A)ANTHRACENE 1100 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003 PAH BENZO(A)PYRENE 1200 UG/KG J G Field Duplicate Imprecision
NASB-SKT-SS06-0003 PAH CHRYSENE 1700 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003 PAH DIBENZO(A,H)ANTHRACENE 38 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003 PAH FLUORANTHENE 2400 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003 PAH FLUORENE 74 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003 PAH NAPHTHALENE 69 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D M ANTIMONY 1.79 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D M CADMIUM 0.501 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D M COBALT 1.63 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D M LEAD 781 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003-D M MAGNESIUM 901 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003-D M POTASSIUM 731 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS06-0003-D PAH 1-METHYLNAPHTHALENE 23 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5506-0003-D PAH 2-METHYLNAPHTHALENE 30 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D PAH ACENAPHTHENE 98 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D PAH BENZO(A)ANTHRACENE 950 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003-D PAH BENZO(A)PYRENE 36 UG/KG uJ G Field Duplicate Imprecision
NASB-SKT-SS06-0003-D PAH CHRYSENE 1300 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003-D PAH DIBENZO(A,H)ANTHRACENE 36 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003-D PAH FLUORANTHENE 2500 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS06-0003-D PAH FLUORENE 82 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS06-0003-D PAH NAPHTHALENE 60 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M ANTIMONY 3.3 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M BERYLLIUM 0.458 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M CADMIUM 0.585 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5507-0003 M LEAD 2340 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS07-0003 M MAGNESIUM 1150 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M POTASSIUM 683 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M SODIUM 509 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 M THALLIUM 0.73 MG/KG uJ Y Percent solids <30%
NASB-SKT-SS07-0003 MISC CATION EXCHANGE CAPACITY 1.02 MEQ/100 J D MS/MSD Recovery Noncompliance
NASB-SKT-SS07-0003 MISC TOTAL ORGANIC CARBON 197000 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS07-0003 PAH 1-METHYLNAPHTHALENE 37 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH 2-METHYLNAPHTHALENE 42 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH ACENAPHTHENE 140 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH ACENAPHTHYLENE 140 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH ANTHRACENE 240 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH BENZO(A)ANTHRACENE 1700 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS07-0003 PAH CHRYSENE 2800 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS07-0003 PAH DIBENZO(A,H)ANTHRACENE 66 UG/KG uJ cYy Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.), Percent solids <30%
NASB-SKT-SS07-0003 PAH FLUORANTHENE 3800 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS07-0003 PAH FLUORENE 110 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS07-0003 PAH NAPHTHALENE 74 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 M ANTIMONY 0.813 MG/KG | DKP MS/MSD Recovery Noncompliance, ICP Interferelilce - inc.Iudes ICS% R Noncomp!iance, Uncertainty near detection limit (< 2
x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 M BERYLLIUM 0.192 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SS08-0003 M CADMIUM 0.13 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 M LEAD 785 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS08-0003 M MAGNESIUM 1080 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS08-0003 M POTASSIUM 505 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS08-0003 M SELENIUM 0.473 MG/KG J K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS08-0003 M SILVER 0.143 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS08-0003 MISC CATION EXCHANGE CAPACITY 0.608 MEQ/100 J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 MISC TOTAL ORGANIC CARBON 73800 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS08-0003 PAH 1-METHYLNAPHTHALENE 14 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 PAH 2-METHYLNAPHTHALENE 17 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 PAH ACENAPHTHENE 64 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 PAH ACENAPHTHYLENE 68 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 PAH BENZO(A)ANTHRACENE 600 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS08-0003 PAH CHRYSENE 750 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS08-0003 PAH DIBENZO(A,H)ANTHRACENE 19 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS08-0003 PAH FLUORANTHENE 1200 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS08-0003 PAH FLUORENE 44 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS08-0003 PAH NAPHTHALENE 33 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 M ANTIMONY 0.263 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-SS09-0003 M LEAD 20.3 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS09-0003 M MAGNESIUM 2060 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS09-0003 M MERCURY 0.015 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 M POTASSIUM 1000 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-S509-0003 M SELENIUM 0.158 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS09-0003 M SILVER 0.21 MG/KG uJ K ICP Interference - includes ICS % R Noncompliance
NASB-SKT-SS09-0003 PAH ACENAPHTHENE 4.9 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH ACENAPHTHYLENE 2.6 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH ANTHRACENE 6.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-$509-0003 PAH BENZO(A)JANTHRACENE 37 UG/KG ] cp Calibration Noncompliance (e.g. % RSDs,‘ %Ds, I;Vs, CCVs, RRFs, etc.), Ur‘1certainty near detection limit (< 2 x IDL for
inorganics and <CRQL for organics)
NASB-SKT-S509-0003 PAH CHRYSENE 36 UG/KG ] cp Calibration Noncompliance (e.g. % RSDs,' %Ds, |CEVS, CCVs, RRFs, etc.), Uljlcertainty near detection limit (< 2 x IDL for
inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH DIBENZO(A,H)ANTHRACENE 14 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS09-0003 PAH FLUORANTHENE 75 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS09-0003 PAH FLUORENE 3.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH INDENO(1,2,3-CD)PYRENE 22 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH PHENANTHRENE 43 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS09-0003 PAH PYRENE 65 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 M ANTIMONY 0.392 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 M BERYLLIUM 0.116 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 M CADMIUM 0.159 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 M CALCIUM 265 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S$10-0003 M COBALT 0.737 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5510-0003 M LEAD 294 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-5510-0003 M MAGNESIUM 371 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS10-0003 M POTASSIUM 273 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S$10-0003 PAH 1-METHYLNAPHTHALENE 7.4 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 PAH 2-METHYLNAPHTHALENE 7.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 PAH ACENAPHTHENE 24 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS510-0003 PAH ACENAPHTHYLENE 34 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS10-0003 PAH ANTHRACENE 48 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S510-0003 PAH BENZO(A)ANTHRACENE 230 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
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NASB-SKT-S510-0003 PAH CHRYSENE 300 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S510-0003 PAH DIBENZO(A,H)ANTHRACENE 18 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS10-0003 PAH FLUORANTHENE 490 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS10-0003 PAH FLUORENE 20 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5510-0003 PAH NAPHTHALENE 17 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 M ANTIMONY 0.392 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 M BERYLLIUM 0.0959 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 M CADMIUM 0.242 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS511-0003 M COBALT 0.575 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 M LEAD 265 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS11-0003 M MAGNESIUM 279 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 M POTASSIUM 230 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 PAH 1-METHYLNAPHTHALENE 16 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 PAH 2-METHYLNAPHTHALENE 20 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS11-0003 PAH ACENAPHTHENE 25 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5511-0003 PAH ACENAPHTHYLENE 80 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS511-0003 PAH ANTHRACENE 66 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S511-0003 PAH BENZO(A)ANTHRACENE 320 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS11-0003 PAH CHRYSENE 500 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S511-0003 PAH DIBENZO(A,H)ANTHRACENE 21 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS11-0003 PAH FLUORANTHENE 730 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS11-0003 PAH FLUORENE 24 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S511-0003 PAH NAPHTHALENE 51 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5512-0003 M ANTIMONY 0.488 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-§512-0003 M BERYLLIUM 0.148 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 M CADMIUM 0.366 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 M CALCIUM 310 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 M COBALT 0.838 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5512-0003 M LEAD 66.7 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS512-0003 M MAGNESIUM 222 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 M POTASSIUM 314 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS$12-0003 PAH 1-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5512-0003 PAH 2-METHYLNAPHTHALENE 24 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 PAH ACENAPHTHENE 19 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 PAH ACENAPHTHYLENE 73 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS12-0003 PAH ANTHRACENE 69 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 PAH BENZO(A)ANTHRACENE 310 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5512-0003 PAH BENZO(G,H,I)PERYLENE 120 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 PAH CHRYSENE 490 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S512-0003 PAH DIBENZO(A,H)ANTHRACENE 27 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S512-0003 PAH FLUORANTHENE 740 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S512-0003 PAH FLUORENE 27 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S512-0003 PAH NAPHTHALENE 86 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS17-0003 M ANTIMONY 1790 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS$17-0003 M BERYLLIUM 0.124 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5517-0003 M LEAD 29300 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-5517-0003 M MAGNESIUM 552 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS17-0003 M POTASSIUM 389 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS517-0003 PAH 1-METHYLNAPHTHALENE 13 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-SS17-0003 PAH 2-METHYLNAPHTHALENE 14 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS17-0003 PAH ACENAPHTHENE 88 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS17-0003 PAH ACENAPHTHYLENE 51 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S517-0003 PAH BENZO(A)ANTHRACENE 840 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S517-0003 PAH CHRYSENE 1000 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS17-0003 PAH DIBENZO(A,H)ANTHRACENE 22 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S517-0003 PAH FLUORANTHENE 1900 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS17-0003 PAH FLUORENE 65 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS17-0003 PAH NAPHTHALENE 28 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS19-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S519-0003 EXP 2,4-DINITROTOLUENE 0.44 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S519-0003 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS19-0003 EXP 3-NITROTOLUENE 0.17 MG/KG ] PU Uncertainty near detection limit (< 2 x IDL for inorg?nics and <CRQL fc?r orga'nics), % Difference between columns/detectors
>25% for positive results determined via GC/HPLC

Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.), Uncertainty near detection limit (< 2 x IDL for

NASB-SKT-S519-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 0.18 MG/KG J CPU inorganics and <CRQL for organics), % Difference between columns/detectors >25% for positive results determined via
GC/HPLC

NASB-SKT-SS$19-0003 EXP 4-NITROTOLUENE 0.72 MG/KG J U % Difference between columns/detectors >25% for positive results determined via GC/HPLC
NASB-SKT-5519-0003 M ANTIMONY 3.73 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-S519-0003 M BERYLLIUM 0.214 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS19-0003 M LEAD 513 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS19-0003 M MAGNESIUM 343 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S519-0003 M POTASSIUM 352 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS19-0003 MISC CATION EXCHANGE CAPACITY 1.25 MEQ/100 J D MS/MSD Recovery Noncompliance
NASB-SKT-5519-0003 MISC TOTAL ORGANIC CARBON 210000 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS19-0003 PAH 1-METHYLNAPHTHALENE 33 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S519-0003 PAH 2-METHYLNAPHTHALENE 44 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S519-0003 PAH ACENAPHTHENE 59 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S519-0003 PAH ACENAPHTHYLENE 87 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S519-0003 PAH BENZO(A)ANTHRACENE 630 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5519-0003 PAH CHRYSENE 880 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S$19-0003 PAH DIBENZO(A,H)ANTHRACENE 24 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S519-0003 PAH FLUORANTHENE 1500 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S519-0003 PAH FLUORENE 58 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5521-0003 M ANTIMONY 0.446 MG/KG uJ D MS/MSD Recovery Noncompliance
NASB-SKT-§521-0003 M BERYLLIUM 0.131 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 M COBALT 1.04 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS521-0003 M LEAD 101 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-SS21-0003 M MAGNESIUM 318 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 M POTASSIUM 251 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 PAH 1-METHYLNAPHTHALENE 14 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS21-0003 PAH 2-METHYLNAPHTHALENE 18 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-§521-0003 PAH ACENAPHTHENE 27 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 PAH ACENAPHTHYLENE 68 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 PAH ANTHRACENE 65 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 PAH BENZO(A)ANTHRACENE 270 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS21-0003 PAH BENZO(G,H,I)PERYLENE 100 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S521-0003 PAH CHRYSENE 380 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-SS21-0003 PAH DIBENZO(A,H)ANTHRACENE 24 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S521-0003 PAH FLUORANTHENE 630 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S521-0003 PAH FLUORENE 24 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
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NASB-SKT-S521-0003 PAH NAPHTHALENE 42 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 EXP 2,4,6-TRINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5526-0003 EXP 2,4-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 EXP 2,6-DINITROTOLUENE 0.3 MG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 EXP 4-AMINO-2,6-DINITROTOLUENE 1.1 MG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-5526-0003 M ANTIMONY 1.23 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-S526-0003 M BERYLLIUM 0.1 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5526-0003 M CADMIUM 0.195 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 M COBALT 0.6 MG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-5526-0003 M LEAD 241 MG/KG J D MS/MSD Recovery Noncompliance
NASB-SKT-S526-0003 M MAGNESIUM 174 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 M POTASSIUM 181 MG/KG J DP MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 PAH 1-METHYLNAPHTHALENE 4.8 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS26-0003 PAH 2-METHYLNAPHTHALENE 53 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS526-0003 PAH ACENAPHTHENE 12 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS26-0003 PAH ACENAPHTHYLENE 24 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 PAH ANTHRACENE 26 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS26-0003 PAH BENZO(A)ANTHRACENE 97 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 PAH BENZO(G,H,I)PERYLENE 52 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-S526-0003 PAH BENZO(K)FLUORANTHENE 68 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
NASB-SKT-SS526-0003 PAH CHRYSENE 150 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 PAH DIBENZO(A,H)ANTHRACENE 18 UG/KG uJ C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 PAH FLUORANTHENE 260 UG/KG J C Calibration Noncompliance (e.g. % RSDs, %Ds, ICVs, CCVs, RRFs, etc.)
NASB-SKT-S526-0003 PAH FLUORENE 10 UG/KG J P Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)

Footnotes
1. Qualification Codes are listed on the page following this table.

Acronymns
CCVs = Continuing Calibration Verification

CRQL = Contract Required Quantitation Limit

EXP = Explosives

GC/HPLC = Gas Chromatography/High Performance Liquid Chromatography
ICP = Inductively Coupled Plasma

ICS %R = Internal Control Standard percent recovery
ICV = Initial Calibration Verification

IDL = Instrument Detection Limit

J = positive result is consider estimated

M = Metals

MG/KG = millgrams per kilogram

MISC = Micellaneous

MS/MSD = Matrix Spike/Matrix Spike Duplicate

PAH = Polycyclic Aromatic Hydrocarbons
OS = Semi-volatile Organic Compound

RRFs= Relative Response Factors
UG/KG = micrograms per kilogram

U = result considered non-detected due to laboratory blank contamination
UJ = non-detected result is considered estimated.

% Ds = percent difference

%RSDs = percent relative standard deviation
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Analyte CAS Number [ Screening Level™ Plant Invertebrate Avian Mammal Minimum
Residential Soil Value | Source Value | Source Value | Source Value | Source Value | Source
Inorganics (mg/kg)
Aluminum 7429-90-5 NA® EcoSSL NA®) EcoSSL NA® EcoSSL NA® EcoSSL NA® EcoSSL
Antimony 7440-36-0 5 ORNL 78 EcoSSL NA NA 0.27 EcoSSL 0.27 EcoSSL
Arsenic 7440-38-2 18 EcoSSL 17.1 CCME 43 EcoSSL 46 EcoSSL
Barium 7440-39-3 500 ORNL 330 EcoSSL NA NA 2000 EcoSSL 330 EcoSSL
Beryllium 7440-41-7 16 N 10 ORNL 40 EcoSSL NA NA 21 EcoSSL 10 ORNL
Cadmium 7440-43-9 32 EcoSSL 140 EcoSSL 0.77 EcoSSL 0.36 EcoSSL 0.36 EcoSSL
Calcium 7440-70-2 NA NA NA NA NA NA NA NA
Chromium 7440-47-3 64 CCME 64 CCME 26 EcoSSL® 34 EcossL® 26 EcossL®
Cobalt 7440-48-4 13 EcoSSL NA NA 120 EcoSSL 230 EcoSSL 13 EcoSSL
Copper 7440-50-8 70 EcoSSL 80 EcoSSL 28 EcoSSL 49 EcoSSL 28 EcoSSL
Iron 7439-89-6 NA® EcoSSL NA NA NA NA NA NA
Lead 7439-92-1 120 EcoSSL 1700 EcoSSL 11 EcoSSL 56 EcoSSL 11 EcoSSL
Mercury 7439-97-6 12 CCME 12 CCME NA NA NA NA 12 CCME
Magnesium 7439-95-4 NA NA NA NA NA NA NA NA
Manganese 7439-96-5 180 N 220 EcoSSL 450 EcoSSL 4300 EcoSSL 4000 EcoSSL 220 EcoSSL
Nickel 7440-02-0 150 N 38 EcoSSL 280 EcoSSL 210 EcoSSL 130 EcoSSL 38 EcoSSL
Potassium 7440-09-7 NA NA NA NA NA NA NA NA NA
Selenium 7782-49-2 39 N 0.52 EcoSSL 4.1 EcoSSL 1.2 EcoSSL 0.63 EcoSSL 0.52 EcoSSL
Sodium 7440-23-5 NA NA NA NA NA NA NA NA NA
Vanadium 7440-62-2 39 N 130 CCME 130 CCME 7.8 EcoSSL 280 EcoSSL 7.8 EcoSSL
Zinc 7440-66-6 2300 N 160 EcoSSL 120 EcoSSL 46 EcoSSL 79 EcoSSL 46 EcoSSL
PAHs (mg/kg)
1-Methylnaphthalene 90-12-0 NA NA 29 EcoSsL® NA NA 100 EcoSSL® 29 EcoSsSL®
2-Methylnaphthalene 91-57-6 31N NA NA 29 EcoSSL NA NA 100 EcoSSL EcoSSL
Acenaphthene 83-32-9 340 N 20 ORNL 29 EcoSSL NA NA 100 EcoSSL ORNL
Acenaphthylene 208-96-8 340 N© NA NA 29 EcoSSL NA NA 100 EcoSSL EcoSSL
Anthracene 120-12-7 1700 N 2.5 CCME 29 EcoSSL NA NA 100 EcoSSL CCME
Benzo(a)anthracene 56-55-3 18 LANL 18 EcoSSL NA NA 1.1 EcoSSL . EcoSSL
Benzo(a)pyrene 50-32-8 20 CCME 18 EcoSSL NA NA 1.1 EcoSSL 1.1 EcoSSL
Benzo(b)fluoranthene 205-99-2 18 LANL 18 EcoSSL NA NA 1.1 EcoSSL 1.1 EcoSSL
Benzo(g,h,i)perylene 191-24-2 170 N®° NA NA 18 EcoSSL NA NA 1.1 EcoSSL 1.1 EcoSSL
Benzo(k)fluoranthene 207-08-9 15C NA NA 18 EcoSSL NA NA 1.1 EcoSSL 1.1 EcoSSL
Chrysene 218-01-9 15C NA NA 18 EcoSSL NA NA 1.1 EcoSSL 1.1 EcoSSL
Dibenzo(a,h)anthracene 53-70-3 NA NA 18 EcoSSL NA NA 1.1 EcoSSL
Fluoranthene 206-44-0 230 N 50 CCME 29 EcoSSL NA NA 100 EcoSSL 29 EcoSSL
Fluorene 86-73-7 230 N NA NA 29 EcoSSL NA NA 100 EcoSSL 29 EcoSSL
Indeno(1,2,3-cd)pyrene 193-39-5 NA NA 18 EcoSSL NA NA 1.1 EcoSSL
Naphthalene 91-20-3 3.6 C 1 LANL 29 EcoSSL NA NA 100 EcoSSL 1 LANL
Phenanthrene 85-01-8 170 N“9 NA NA 29 EcoSSL NA NA 100 EcoSSL 29 EcoSSL
Pyrene 129-00-0 170 N NA NA 18 EcoSSL NA NA 1.1 EcoSSL 11 EcoSSL




TABLE A-3

PROJECT SCREENING LEVEL SELECTION BACKGROUND TABLE
NAS BRUNSWICK
BRUNWICK, MAINE

Notes:
Minimum soil screening value for human health or ecological evaluation is shaded.

Footnotes:
1 - USEPA Regional Screening Level, June 2011. Carcinogenic values (denoted with a "C" flag) represent an incremental cancer risk of 1E-06. The noncarcinogenic values (denoted with a "N"
flag) are the RSL divided by 10 to correspond to a Target Hazard Quotient of 0.1.
2 - Ecological Screening Level sources used in the order of preference:
EcoSSL - EPA Ecological Soil Screening Levels (USEPA, 2003, 2005, 2006, 2007, 2008)
CCME - Canadian Council of Ministers of the Environment (1999, 2001, 2010)
ORNL - Oak Ridge National Laboratory Toxicological Benchmarks for plants and invertebrates (Efroymson et al., 1997a and 1997b)
LANL - ECORISK Database (used for plants and invertebrates only) (LANL, 2009)
3 - Aluminum is considered a COPC only when the soil pH is less than 5.5.
4 - Value is for hexavalent chromium.
5 - Value is for trivalent chromium.
6 - Iron is not expected to be toxic to plants with a soil pH between 5 and 8.
7 - Value is for mercuric chloride (and other mercury salts).
8 - Used 2-methylnaphthalene screening level as a surrogate.
9 - Acenaphthene is used as a surrogate for acenaphthylene.
10 - Pyrene is used as a surrogate for benzo(g,h,i)perylene and phenanthrene.
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HUMAN HEALTH RISK ASSESSMENT METHODOLOGY

The following risk assessment work plan was prepared to support the Skeet Range Remedial
Investigation at Naval Air Station (NAS) Brunswick, Brunswick, Maine. This work plan provides the
human health risk assessment (HHRA) protocol that will be used to evaluate chemical concentrations in
soil at the Skeet Range (SKT). The risk assessments will be performed to evaluate whether hazardous
substances at the site pose potential human health to exposed receptors under current or hypothetical
future land use. The risk assessment address a variety of chemicals in the soil matrix, exposure
pathways, and receptors as a basis for characterizing the types and range of potential risks associated

with site-related contamination.

1.0 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY

The overall objective of the HHRA is to determine the potential for health risks in the absence of remedial

action at the site and, if action is required, to focus the risk evaluation of remedial alternatives (RERA).

The following current risk assessment guidance documents were primarily used to develop the HHRA

methodology:

Conducting Human Health Risk Assessments Under the Environmental Restoration Program,
Chief of Naval Operations (N45) 5090 Ser N453E/1U595168, Feb 12, 2001 (Navy, 2001)

e Navy Policy on the Use of Background Chemical Levels, Chief of Naval Operations 5090 Ser
N45C/N4U732212, Jan 30, 2004. (Navy, 2004)

e Navy Human Health Risk Assessment Webpage: http://www-nehc.med.navy.mil/hhra/

e Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A)
(USEPA, 1989).

e Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.
Washington, D.C. Office of Solid Waste and Emergency Response (OSWER) Directive
9285.6-03 (USEPA, 1991).

e Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the
Central Tendency and Reasonable Maximum Exposure. Office of Solid Waste and Emergency
Response, Washington, D.C. (USEPA, 1993a).
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Guidance for Human Health Risk Assessments for Hazardous Substance Sites in Maine. State
of Maine Department of Environmental Protection and Center for Disease Control. (MEDEP,
20009).

Soil Screening Guidance: Technical Background Document. Office of Solid Waste and
Emergency Response, Washington, D.C. EPA/540/R-95/128 (USEPA, 1996).

Exposure Factors Handbook. Office of Health and Environmental Assessment, Washington, D.C.
EPA/600/P-95/002Fa (USEPA, 1997a).

Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D,
Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (USEPA,
2001a).

Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste
Sites. Office of Emergency and Remedial Response, Washington, D.C. OSWER 9285.6-10
(USEPA, 2002a).

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment), Final. Office of Superfund Remediation
and Technology Innovation, Washington, D.C. 20460 EPA/540/R/99/005, OSWER 9285.7-02EP;
PB99-963312 (USEPA, 2004).

Guidelines for Carcinogen Risk Assessment. Risk Assessment Forum, Washington, DC.
EPA/630/P-03/001B. (USEPA, March 2005).

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens.
Risk Assessment Forum, Washington, DC. EPA/630/R-03/003F (USEPA, March 2005).

Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F,

Supplemental Guidance for Inhalation Risk Assessment) (USEPA, 2009a).

Vapor Intrusion Evaluation Guidance. http://www.maine.gov/dep/rwm/publications/quidance
(MEDEP, January 2010).
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http://www.maine.gov/dep/rwm/publications/guidance

The HHRA is comprises following components:

e Data Evaluation Protocol
e Exposure Assessment

e Toxicity assessment

e Risk Characterization

e Uncertainty Analysis

e Derivation of Cleanup Goals

The HHRA will be structured and reported according to the guidelines of the Risk Assessment for
Superfund (RAGS), Human Health Evaluation Manual, Part D: Standardized Planning, Reporting, and
Review of Superfund Risk Assessments (RAGS Part D).

1.1 Data Evaluation

Data evaluation, the first component of a baseline HHRA, is a two-step, media-specific task involving the
compilation and evaluation of analytical data. The first step involves the compilation of the analytical
database and an evaluation of data usability for purposes of the HHRA. Soil data presented in the
following report will be utilized for the SKT HHRA:

e Site Inspection Report for Munitions Response Program Sites - Machine Gun Bore Range Site —

Skeet Range, Former Naval Air Station Brunswick, Brunswick, Maine, (Tetra Tech, 2011).

Additionally soil data collected during the SKT Remedial Investigation (RI) will be included in the HHRA.

The second step of the data evaluation is the selection of a medium-specific list of chemical of potential
concern (COPCs), which will be used to quantitatively or qualitatively determine potential human health
risks for site media. COPCs are selected based on a toxicity screen (a comparison of site contaminant
concentrations to conservative toxicity screening values) and a background screen (a comparison of site
concentrations to background concentrations). Risks will be calculated for non-site related chemicals
(i.e., chemicals detected at concentrations less than background concentrations); however, non-site

related risk will be evaluated separately from site related risk.
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1.1.1 Toxicity Screen

COPCs for the site will be selected via the direct contact pathway (i.e., inhalation, dermal contact, and
ingestion), groundwater protection soil screening levels (SSLs), and the indoor air (vapor intrusion)

pathway.

Direct Contact Pathway Evaluation

USEPA Regional Screening Levels (RSLs) for residential soil will be used to select COPCs for the direct
contact exposure pathway. The USEPA RSL concentrations are based on exposure pathways for which
generally accepted methods, models, and assumptions have been developed (i.e., ingestion, dermal
contact, and inhalation) for specific land-use conditions. The risk-based screening concentrations will
correspond to a systemic hazard quotient (HQ) of 0.1 for noncarcinogens or an incremental lifetime
cancer risk of 1 x10° for carcinogens. The USEPA RSLs for noncarcinogens are based on a HQ of 1.0,
whereas the screening concentrations will be based on an HQ of 0.1. The screening concentrations are
based on an HQ of 0.1 to account for the potential cumulative effects of several chemicals affecting the

same target organ or producing the same adverse non-carcinogenic effect.

Migration to Groundwater Pathway Evaluation

USEPA groundwater protection risk-based SSLs will be compared to maximum detected site
concentrations for the selection of COPCs. The risk-based SSLs for groundwater protection are based
on a dilution attenuation factor (DAF) of 1, which is the lowest DAF value possible and assumes that no
reduction in concentration occurs as the contaminant moves from the source to groundwater, or in other
words, that the concentrations at the source and in groundwater are the same (i.e., a receptor is exposed
to the leachate concentration). If COPCs are selected for the migration to groundwater pathway, a
gualitative evaluation will be used to further evaluate the COPCs. The qualitative evaluation will consider
magnitudes of COPC concentrations, frequency of criteria exceedances, and whether COPC
concentrations exceed groundwater protection SSLs based on a DAF of 20, which is generally assumed

to be more accurate at most sites, or Maximum Contaminant Level (MCL-based) SSLs.

Vapor Intrusion Pathway Evaluation

Potential vapor intrusion (V1) sources in soil will be investigated in accordance with current USEPA Vapor
Intrusion Guidance (USEPA, 2002b), Department of Defense Vapor Intrusion Handbook (DoD, 2009),
and Maine Department of Environmental Protection (MEDEP) Vapor Intrusion Guidance (MEDEP, 2010).
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The primary soil VI screening will be a qualitative evaluation to determine whether or not potential VI soil
sources exist. Chemicals of sufficient volatility and toxicity to pose a VI concern will be screened for
positive detections. Of the chemicals planned for analysis, naphthalene is considered both sufficiently
volatile and sufficiently toxic to pose a VI concern. If positive detections of naphthalene exist, than the
magnitude and frequency of those detections will be evaluated to qualitatively determine if a VI soil
source may exist. Finally, if a qualitative evaluation of chemical data provides evidence that a VI source
exists for naphthalene, than the concentrations of naphthalene will be plotted on a map of the site (e.g.
tag map) to further evaluate whether or not a VI source may exist. The RI will provide recommendations

for whether or not further investigation of potential VI soil sources is warranted.

1.1.2. Background Screen

Background concentrations are concentrations that would exist in the absence of influence from site
operations. A background screening will be conducted for all chemicals included in the COPC screening
process (i.e., chemicals yielding detections), as discussed herein. Site data will be compared to
background using lines-of-evidence such as the pending MEDEP background PAH values which are

expected to be added to Maine’'s Remedial Action Guidelines (RAGs) Appendix 1 and 2 tables.

The following Navy and USEPA guidance documents will be used to select the most appropriate
statistical methods for determining if site concentrations differ from naturally occurring or anthropogenic

background concentrations:

e Guidance for Environmental Background Analysis Volume 1: Soil, Naval Facilities Engineering
Command (NFESC) User’s Guide, UG-2049-ENV, prepared by Battelle Memorial Institute, Earth
Tech, Inc, NewFields, Inc. Washington D.C., April 2002. (Navy, 2002)

e Guidance for Characterizing Background Chemicals in Soil at Superfund Sites. USEPA OSWER.
Office of Emergency Response and Remedial Response (OERR) and OSWER 9285.7-41, EPA
540-R-01-003. (USEPA, 2001b)

e PROUCL Version 4.1.00 User Guide, EPA/600/R-07/041. (USEPA, 2010a)

To the extent possible, data set to data set comparisons will be used to determine whether site
concentrations exceed background concentrations using statistical tests such as the Wilcoxon Rank Sum
test. However, data set to data set comparisons often specify a minimum number of data values in both
the site data set and background data set and a minimum number of sample results to provide

meaningful information. Also, such statistical tests are often of limited value when a large percentage of a
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dataset are censored values (e.g., non-detect results). Consequently, visual inspection of the data (e.g.,
a review of probability plots) and professional judgment may be used to determine if a contaminant
exceeds background in some cases. Statistical comparisons will be conducted at the 5 percent
significance level. The Background Comparison Flow Chart (Attachment A) provides an overview of the
statistical methodology that will be used to conduct the background screen. Total risks (including

background) will be quantitatively evaluated separately from site-related risks (excluding background).

1.1.3 Selection of COCPs

The COPC selection process is as follows:

Step 1: The maximum detected concentration of an analyte is compared with the toxicity
screening values previously defined. If the maximum detected concentration is less than the
screening value, the parameter is not retained for quantitative risk assessment. Additionally,
essential nutrients (i.e., calcium, magnesium, potassium, and sodium) are not selected as
COPCs.

Step 2: A constituent detected at concentrations less than background, as determined using the
Background Comparison Flow Chart in Attachment A, will not be identified as a COPC and will

not be included in risk estimates calculated in the primary risk summary tables.

Because of the lack of toxicity criteria, risk-based COPC screening levels are not available for some
chemicals (i.e., acenaphthylene, benzo(g,h,i)perylene, and phenanthrene). For these constituents,
surrogate chemicals (which have toxicity criteria) will be used for screening purposes. Acenaphthene will
be used as a surrogate for acenaphthylene, and pyrene will be used as a surrogate for
benzo(g,h,i)perylene and phenanthrene.

The results of the COPC selection will be summarized in tables prepared according to RAGS Part D
guidance (RAGS Part D Table 2.1). The rationale for the inclusion or exclusion of chemicals as COPCs

will be clearly presented.

1.2 Exposure Assessment Protocol

The exposure assessment component of a baseline HHRA defines and provides a means to evaluate,
guantitatively or qualitatively, the type and magnitude of human exposure to chemicals present at or
migrating from a site. A foundation of the exposure assessment is the conceptual site model (CSM),
which identifies site characteristics including potential contaminant sources, contaminant release

mechanisms, transport routes, receptors, and other appropriate information. The CSM must consider
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both current and future land use scenarios and integrates information regarding the physical
characteristics of the site, exposed populations, sources of contamination, and contaminant mobility (fate
and transport) to identify potential exposure routes and receptors evaluated in the risk assessment. A
well-defined CSM allows for a better understanding of the risks at a site and aids risk managers in the

identification of the potential need for remediation. The following sections summarize the SKT soil CSM:

1.2.1 Conceptual Site Model

Sources of Contamination

Based on the environmental investigations and actions to date; the potential source of soil contamination
at the SKT is lead and polycyclic aromatic hydrocarbons (PAHSs) associated with lead shot and clay

targets, respectively, from former SKT activities.

Potential Contaminant Migration Mechanisms

Potential contaminant migration methods of lead and PAHSs in soil include dissolution and migration from

soil to groundwater, erosion and overland runoff, and VI.

Previous chemical data collected at the SKT seem to indicate that dissolution of contaminants associated
with SKT activities (PAHs and metals) in infiltrating precipitation with subsequent lateral migration is not a
significant migration pathway. PAHs and metals generally tend to adsorb to soil rather than dissolve in
water. Regardless, potential migration via dissolution from precipitation and subsequent lateral migration

will be evaluated using SSLs as described in Section 1.1.1

Erosion and overland runoff are potential migration mechanisms if contaminants are exposed. Fine-
grained soils such as clays tend to accumulate a greater mass of PAHs and metals than large-grained
soils, such as sand, and tend to be transported via overland runoff to lower elevations during rain events.
If contaminated matrices (soils) are uncovered, contaminant transport of dissolved and suspended
particulates in overland runoff would occur at the rate of overland flow. Overland flow particles could

eventually settle into stream or pond sediments if this potential transport mechanism occurred.

Potential VI sources in soil will be investigated as described in Section 1.1.1.

Land Uses and Potential Exposure

Prior to 1950, the SKT was in a highly developed part of the base and included several buildings. After
1950, the SKT was undeveloped except for the northernmost portion, which contains a baseball field and
is intersected by Neptune Drive. In the future, most of the SKT will be slated for business and technology

industry use, while the eastern portion will be used for outdoor recreation. Potential current human
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exposure pathways are ingestion, dermal contact, inhalation of shallow surface soil, and inhalation of

indoor air (as a result of VI).

1.2.2 Human Health Receptors

Following is a discussion of the potential human health receptors. Potential human receptors are
residents, business and technology industry workers, construction workers, and recreational users.
Expanded residential use of the site is not currently planned; however, hypothetical future residential use
is evaluated as a risk scenario that could occur if the sites were developed for residential use.
Additionally, residential use is evaluated because residential land use already exists on the northern

portion of the range and is an allowable land use scenario in the Community Mixed Use Zones.

The baseline soil risk assessment prepared for the site will consider receptor exposure under current and
hypothetical land use where surface soil will be evaluated at the depth intervals of 0 to 3 inches bgs and 3
to 12 inches bgs for undisturbed areas and 0 to 12 inch bgs depth interval for disturbed areas, and

subsurface soil (samples collected deeper than 1 foot bgs) will be evaluated for the following receptors:

Current and Future Industry Worker/Facility Personnel — an onsite receptor under current and future
land use who may spend time outdoors and/or indoors and be exposed to site contaminants in soil and
indoor air (as a result of VI). The direct contact scenario could occur if soil was uncovered at the site.
This receptor could be exposed to surface soil (0 to 1 foot bgs) via incidental ingestion, dermal contact,
and inhalation. This receptor is expected to be exposed to soils on a more frequent basis (but less
intensely) than the construction worker. Industry workers may also be exposed to contaminants in soil

indirectly via indoor air as a result of VI.

Current and Future Construction Workers — an onsite receptor under current or future land use.
Construction workers could be exposed to contamination surface soil (0 to 1 foot bgs) via incidental
ingestion, dermal contact, and air (inhalation). A construction worker could be exposed to subsurface soil
and groundwater; however, according to the CSM, site-related contamination is only expected to be found

in the top foot of sail.

Current and Future Recreational Users (Children and Adults) — an onsite receptor under current and
future land use who may spend time outdoors recreating (e.g., walking, playing sports). A recreational
user may be exposed to surface soil (0 to 1 foot bgs) via incidental ingestion, dermal contact, and
inhalation. Receptor exposure to subsurface soil would only occur if subsurface soils were excavated
and deposited on existing surface soils; however, according to the CSM, site-related contamination is

only expected to be found in the top foot of soil.
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Hypothetical Future Residents (Children and Adults) — Future child and adult residents, assuming the
land use is changed to residential. The hypothetical future resident is expected to be exposed to surface
soil (0 to 1 foot bgs) by incidental ingestion, dermal contact, and inhalation assuming that soil is
uncovered (no grass or asphalt) and indoor air. Receptor exposure to subsurface soil would only occur if
subsurface soils were excavated and deposited on existing surface soils; however, according to the CSM,

site-related contamination is only expected to be found in the top foot of soil.

1.2.3 Calculation of Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the
chemical concentrations within an exposure unit likely to be contacted over time by a receptor and is used
to estimate exposure intakes. The following paragraphs discuss the relationship between the terms “site”
and EU in reference to calculating the EPC, the EUs that are typically evaluated, and the guidelines for

calculating the EPC.

An “exposure unit” (EU) is the area over which receptor activity is expected to occur. The two most
important considerations in defining an EU are the anticipated receptor activity and the spatial distribution
of contaminant concentrations. SKT is currently undeveloped, except for the northernmost portion, which
contains a baseball field. Future anticipated uses are slated for business and technology industries,
except for the eastern portion which will be used for outdoor recreation. Exposure units will be

determined by project stakeholders after evaluating the data collected for this investigation.

The available data sets for the site will be evaluated to assure that the data are adequate and acceptable
for risk assessment (i.e., there are no data gaps) prior to the calculation of EPCs. If the data sets are
found to be inadequate, the project stakeholders (Navy, USEPA, MEDEP) will discuss and agree how to
proceed. Sample and duplicate analytical results will be averaged for statistical use before the EPC is

calculated. Non-detected values will be evaluated in accordance with the USEPA’s ProUCL guidance.

Soil EPCs will be calculated for each EUs. Chemical-specific upper confidence limits (UCLs) for each
data set will be calculated using USEPA’s ProUCL Version 4.1.00 software. If the UCL for a data set is
greater than the maximum detected concentration for that medium, the maximum detected concentration
will represent the EPC for the data set. The mean lead concentration for each data set will represent the
EPC for lead.

EUs depths for disturbed areas will be the 0 to 12 inch depth interval. EU surface soil depths for

undisturbed areas will be the 0 to 3 inch bgs and 3 to 12 inch bgs depth intervals and 0 to 12 inches in
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disturbed areas, The subsurface soil EU (samples collected at a depth greater than 1 foot bgs) will also

be evaluated for disturbed areas .

1.2.4 Chemical and Intake Estimation

Estimates of exposure are based on the contaminant concentrations at the exposure points and on
scenario-specific assumptions and intake parameters. The most recent USEPA and MEDEP guidance
(e.g., the Exposure Factors Handbook [USEPA, 2011], Supplement Guidance for Dermal Risk

Assessment, [USEPA, 2004], and Maine’s Guidance for Human Health Risk Assessments for Hazardous

Substance Sites in Maine [MEDEP, 2009]) will be used to estimate intakes. In general, standard default

parameters, which combine mid-range and upper-end exposure factors, will be used to assess
exposures. The equations and exposure parameters obtained from USEPA and MEDEP guidance
documents that will be used to quantify intakes and intake parameters are summarized in the RAGS Part

D Table 4s, provided in Attachment B.

Traditionally, exposures evaluated in the HHRA have been based on the concept of reasonable maximum
exposure (RME), defined as "the maximum exposure that is reasonably expected to occur at a site"
(USEPA, 1989a). However, more recent risk assessment guidance (USEPA, 1992), recommends
addressing an average case, or Central Tendency Exposure (CTE). The available guidance concerning
the evaluation of CTE (USEPA, 1993a) is limited; however, the CTE will be evaluated for each receptor to

provide a greater perspective about site risks for risk managers than just the RME scenario alone.

USEPA’s Supplemental Guidance for Assessing Susceptibility from Early Life Exposure to Carcinogens
(2005b) recommends adjusting the toxicity of carcinogenic chemicals that act via the mutagenic mode of
action when evaluating early-life exposures to contaminants. The guidance recommends using age-
dependent adjustment factors (ADAFs) in concert with age-specific exposure estimates when assessing
cancer risks. Absent chemical-specific data, the supplemental guidance recommends the following
default adjustments, which reflect that cancer risks are generally higher from early-life exposures than

from similar exposures later in life:

e For exposures before two years of age (i.e., spanning a two-year interval from the first day of birth

until a child’s second birthday), a 10-fold adjustment.

e For exposures between two and less than 16 years of age (i.e., spanning a 14-year time interval

from a child’s second birthday until a child’s sixteenth birthday), a three-fold adjustment.

e For exposures after reaching 16 years of age, no adjustment.
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These adjustments are applied using the same method as that used by USEPA to develop the RSLs.
Children will be evaluated in two age groups, ages 0-2 and 2—6 years old. Adults will be evaluated as
two age groups (6-16 and 16-30 years old). Using this approach, the intakes for child and adult

recreational users and residents were calculated for the RME scenario as follows:

IntakeChild = Intake(ages Oto2 years)xlO + |ntake(ages 2t06 years)x"3

IntakeAdult = |ntake(age 6to 16 years,)><3 + |ntake(ages 16 to 30 years)xl

This approach will be used only for the chemicals planned for analysis that are identified as mutagenic in
the USEPA RSL table (i.e., benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene). Sample
calculations showing how this approach was applied will be included in an appendix to the HHRA. In
addition, risks to lifelong recreational users and lifelong resident receptors will be evaluated. Risks to
these receptors are sums of the cancer risks calculated for individual children and adult receptors.
Therefore, lifelong cancer risks from chemicals that act via the mutagenic pathway are assessed through

the lifelong recreational user and lifelong resident receptor scenarios.

Lead (if selected as a COPC) will be evaluated using the USEPA Integrated Exposure Uptake Biokinetic
(IEUBK) Model for Lead in children Windows Version 1.1, Build 11 (USEPA, 2010b). Exposure of adults
(workers and recreational users) to lead will be evaluated by the adult exposure model presented in the
following USEPA document: Recommendations of the Technical Review Workgroup for Lead for an
Approach to Assessing Risks Associated with Adult Exposures to Lead in Soils (USEPA, January 2003a).

The following paragraphs provide a brief overview of these models.

The IEUBK model is recommended by USEPA for the evaluation of childhood lead exposures assuming a
residential land use scenario. The IEUBK is designed to estimate blood-lead levels in children (under
7 years of age) based on either default or site-specific input values for air, drinking water, diet, dust, and
soil exposure. Studies indicate that infants and young children are extremely susceptible to adverse
effects from exposure to lead. Considerable behavioral and developmental impairments have been noted
in children with elevated blood-lead levels. The results of the IEUBK modeling are given in terms of the
probability that exposed children will exceed a 10 ug/dL blood-lead level. This probability is typically
compared to the USEPA goal of limiting the childhood risk of exceeding a 10 ug/dL blood-lead
concentration to 5 percent. The 400 mg/kg USEPA RSL for lead for residential land use is based on the
IEUBK model.
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The USEPA Technical Review Workgroup (TRW) Adult Lead Model (ALM) focuses on assessing risks
associated with non-residential adult exposures to lead in soils. The model was originally published to
provide guidance on the calculation of soil clean-up levels based on protecting adults (specifically, women
of childbearing age) using a conservative approach that relates the lead level in the environment with the
blood-lead level of a developing fetus. The output of the model is the risk (i.e., the probability) that
elevated fetal blood-lead concentrations (i.e., concentrations greater than 10 ug/dL) will result due to

exposures to women of childbearing age.

If the IEUBK model is run for lead, the input parameters other than the site arithmetic mean soil lead
concentration will be USEPA default values. The IEUBK model output files, which include the default
input parameters, will be included in an appendix to the HHRA. If the ALM is run for lead, the non-default
input parameters to the ALM are the arithmetic mean soil lead concentration and receptor-specific
ingestion rates and exposure frequencies, which are based on Central Tendency Exposure (CTE)
exposure assumptions (included in the RAGS Part D Table 4s). The receptors evaluated by the ALM are
non-residents. In this HHRA, the ALM would be used to evaluate lead exposures for construction
workers, industrial workers, and adult recreational users. The receptor-specific input parameters will be in
the model output files, which will be included in an appendix to the HHRA, and the receptor-specific input

parameters will also be discussed in the text.

1.3 Toxicity Assessment

The objective of the toxicity assessment is to identify the potential adverse health effects in exposed
populations. Quantitative estimates of the relationship between the magnitude and type of exposures and
the severity or probability of human health effects are defined for the identified constituents of concern.
Quantitative toxicity values determined during this component of the risk assessment are integrated with
outputs of the exposure assessment to characterize the potential for the occurrence of adverse health

effects for each receptor group.

The reference dose (RfD) is the toxicity value used to evaluate non-carcinogenic health effects for
ingestion and dermal exposures. The reference concentration (RfC) is used to evaluate non-carcinogenic
health effects for inhalation exposures. The RfD and RfC estimate the daily exposure level for the human
population that is likely to be without appreciable risk during a portion or all of a lifetime. Those are based
on a review of available animal and/or human toxicity data, with adjustments for various uncertainties
associated with the data. Carcinogenic effects are quantified using the cancer slope factor (CSF) for
ingestion and dermal exposures, and using inhalation unit risks (IURs) for inhalation exposure that are

plausible upper-bound estimates of the probability of development of cancer per unit intake of chemical
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over a lifetime. The probability is based on available dose-response data from human and/or animal
studies.

1.3.1 Toxicity Criteria for Oral and Inhalation Exposures

Oral RfDs and CSFs and inhalation RfCs and IURs to be used in the site-specific risk assessments will be

obtained from the following primary USEPA literature sources (USEPA, 2003b):

e Tier 1 - Integrated Risk Information System (IRIS).

e Tier 2 - USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research
and Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical specific basis when requested by
USEPA'’s Superfund program.

e Tier 3 - Other Toxicity Values — These sources include but are not limited to California
Environmental Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and
Disease Registry (ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects
Assessment Summary Tables (HEAST) (USEPA, 1997hb).

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is
the preferred source of toxicity values. This database is frequently updated, and presented values have

been verified by USEPA.

1.3.2 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are typically expressed as administered (not absorbed) doses.
Therefore, these values are considered to be inappropriate for estimating the risks associated with the
dermal route of exposure. Oral dose-response parameters based on administered doses must be

adjusted to absorbed doses before the comparison to estimated dermal exposure intakes is made.

The adjustment to an absorbed dose will be made using chemical-specific gastrointestinal absorption

efficiencies published in USEPA dermal guidance (USEPA, 2004) using the following equations:

RfDdermal = (RfDora|)(ABSG|)

CSI:dermal = (CSFora|) /(ABSG|)
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where: ABSg = absorption efficiency in the gastrointestinal tract

RfDgermal= reference dose for the dermal route of exposure
RfDgra = reference dose for the oral route of exposure
CSFyermal= cancer slope factor for the dermal route of exposure
CSFya = cancer slope factor for the oral route of exposure

As noted above, the preceding adjustment of the oral toxicity criteria is necessary so that the dermal route
of exposure may be quantitatively evaluated in the baseline risk assessment. Explanations and the need
for this procedure are presented in Appendix A of USEPA RAGS Part A (USEPA, 1989). The sources or
rationale for ABSg, values used in risk calculations will be documented in the HHRA if any COPCs lack
published ABSg, values in RAGS Part E.

14 Risk Characterization Protocol

Potential risks (non-carcinogenic and carcinogenic) for human receptors resulting from the potential
exposures outlined in the exposure assessment are quantitatively determined during the risk
characterization component of the HHRA. The quantitative estimates of risk are calculated in accordance

with the risk assessment methods outlined in USEPA guidance (USEPA, 1989).

141 Quantitative Analysis of Chemicals

Quantitative estimates of risk for chemicals will be calculated according to risk assessment methods
outlined in USEPA and MEDEP guidance (USEPA, 1989 and MEDEP, 2009). Lifetime cancer risks will
be expressed in the form of dimensionless probabilities, referred to as incremental lifetime cancer risks
(ILCRs), based on CSFs. Non-carcinogenic risk estimates will be presented in the form of hazard

guotients (HQs) that are determined through a comparison of intakes with published RfDs.

ILCR estimates for ingestion and dermal exposures are generated for each COPC using estimated

exposure intakes and published CSFs, as follows:

ILCR = (Estimated Exposure Intake)(CSF)

Where:

ILCR = Incremental Lifetime Cancer Risk for a COPC (unitless)
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Estimated Exposure Intake = oral or dermal chemical intake for a receptor [milligram per kilogram per day
(mg/kg/day)]

CSF = oral or dermal cancer slope factor for a COPC (mg/kg/day)'l
If the above equation results in an ILCR greater than 0.01, the following equation will be used:

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)]

ILCR estimates for inhalation exposures were generated for each COPC using estimated exposure
concentrations and published IURs, as follows:

ILCR = [IUR][Exposure Concentration][1000 micrograms per milligram(pg/mg)]
Where:

IUR = inhalation unit risk for a COPC ((pg/ms)'1 : where m® = meters cubed

Exposure Concentration = inhalation chemical intake for a receptor (mg/m3)

An ILCR of 1 x 10° indicates that the exposed receptor has a one-in-one-million chance of developing
cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.

As mentioned previously, non-carcinogenic risks will be assessed using the concept of HQs and hazard
indices (His). The HQ for a COPC is the ratio of the estimated intake to the RfD, as follows for ingestion

and dermal exposures:
HQ = (Estimated Exposure Intake)/(RfD)

Where:

HQ = Hazard Quotient for a COPC (unitless)
Estimated Exposure Intake = oral or dermal chemical intake for a receptor (mg/kg/day)

RfD = inhalation reference dose for a COPC (mg/kg/day)

For inhalation exposures, HQ is calculated as follows:

HQ = (Exposure Concentration)/(RfC)
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Where:

Exposure concentration = inhalation chemical intake for a receptor (mg/m3)

RfC = inhalation reference concentration for a COPC (mg/m3)

An HI will be generated by summing the individual HQs for all COPCs. The HI is not a mathematical
prediction of the severity of toxic effects and is not a true "risk"; it is simply a numerical indicator of the

possibility of the occurrence of non-carcinogenic (threshold) effects.

1.4.2 Interpretation of Risk Assessment Results

To interpret the quantitative risk estimates and to aid risk managers in determining the need for
remediation, quantitative risk estimates will be compared to typical USEPA and MEDEP risk benchmarks.
Calculated ILCRs will be interpreted using the USEPA target range (1 x 10°to 1 x 10'4) and State of
Maine’s risk benchmark (1 x 10'5), and Hls will be evaluated using a value of 1.0. Current USEPA policy
regarding lead exposures is to limit the childhood risk of exceeding a 10 microgram per decilitler (png/dL)

blood-lead level to 5 percent.

USEPA has defined the range of 1 x 10° to 1 x 10* as the ILCR target range for hazardous waste
facilities addressed under the Comprehensive Environmental Response Compensation and Liability Act
(CERCLA) and the Resource Conservation and Recovery Act (RCRA). Individual or cumulative ILCRs
greater than 1 x 10" are generally considered to be "unacceptable" by the USEPA. Risk management
decisions are necessary when the ILCR is within 1 x 10*to 1 x 10°. Remediation is typically not required
by the USEPA when the cumulative ILCR does not exceed 1 x 10°. Similarly, cumulative ILCRs greater

than 1 x 10”° are generally considered to be “unacceptable” by the State of Maine.

An HI exceeding unity (1.0) indicates that there may be non-carcinogenic health risks associated with
exposure. If an HI exceeds unity, target organ effects associated with exposure to COPCs are
considered. Only those HQs for chemicals that affect the same target organ(s) or exhibit similar critical
effect(s) are regarded as truly additive. Consequently, it may be possible for a cumulative HI to exceed
1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target organ or

exhibit the same critical effect.

Lead is evaluated separately from other chemicals. The results of the IEUBK model and ALM model will
be compared to the USEPA limit of 5 percent of children having a blood-lead concentration exceeding
pg/dL. If a model output indicates that more than 5 percent of children are expected to have blood-lead

concentrations exceeding 10 ug/dL, the risk is typically considered unacceptable.
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15 Human Health Risk Uncertainty Analysis

The baseline risk assessment will include an uncertainty analysis that qualitatively addresses major
sources of uncertainty in the data evaluation, exposure assessment, toxicity assessment, and risk
characterization. Probabilistic risk assessment technigues may be recommended to provide risk
managers with a more comprehensive understanding of the uncertainty associated with the quantitative
risk assessment results. The following subsections present an overview of uncertainties that may be

addressed in a site-specific risk assessment uncertainty section.

1.5.1 Uncertainty in Data Evaluation

This section may discuss uncertainties in the risk assessment associated with the analytical data and
data quality. This may also involve a discussion of uncertainty in the COPC selection process, the
inclusion or exclusion of COPCs in the risk assessment on the basis of background concentrations, the
uncertainty in COPC screening levels, uncertainty associated with non-detected results that exceed the

screening criteria, and the omission of constituents for which health criteria are not available.

1.5.2 Uncertainty in the Exposure Assessment

This section will include a discussion of the following: assumptions related to current and future land use;
the uncertainty in EPCs (e.g., the use of maximum concentrations to estimate risks); uncertainty in the
selection of potential receptors and exposure scenarios; and uncertainty in the selection of exposure
parameters (RME vs. CTE). If predictive models are used in the risk estimation, the uncertainty

associated with the model and modeling parameters will be evaluated.

1.5.3 Uncertainty in the Toxicity Assessment

The uncertainties inherent in RfDs and CSFs and use of available criteria will be discussed. A discussion
of the uncertainty in hazard assessment, which deals with characterizing the nature and strength of the
evidence of causation, or the likelihood that a chemical that induces adverse effects in animals will also
induce adverse effects in humans, will be provided. This section will also discuss uncertainty in the dose-
response evaluations for the COPCs, which relates to the determination of a CSF for the carcinogenic

assessment and derivation of an RfD for the non-carcinogenic assessment.
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154 Uncertainty in the Risk Characterization

This section will discuss the uncertainty in risk characterization which results primarily from assumptions
made regarding additivity/synergism of effects from exposure to multiple COPCs affecting different target
organs across various exposure routes. The risk assessment will discuss the uncertainty inherent in
summing risks for several substances across different exposure pathways. It should be noted that
probabilistic risk assessment techniques may also be recommended to further define the uncertainty
attached to the risk characterization results. However, the exposure assumptions (e.g., probability
distributions) used to prepare the probabilistic risk assessment will be reviewed with the regulatory

reviewers before they are incorporated into the uncertainty section of the baseline risk assessment.
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Attachment A

Background Comparison Flow Chart



BACKGROUND COMPARISON FLOW CHART

Compute Descriptive Is Site Data YVes Retain analyte as a
Statistics and Obviously COPC.
Graphical —>- Greater than —>

Background
data?

Presentations.

Is there only one
Detection Limit
and are Non-
Detects Less than
15%7?

Perform 2
Proportion Test.

Are non-detects
greater than
50%7?

Yes

Do both data sets
have a Normal or
Lognormal
Distribution?

Is there More than
One Detection
Limit?

Are variances Yes

equal?

Perform
Student’'s T
Test

Yes
Perform
Satterthwaite’s
A 4 T Test
Perform Perform
Gehans Test Wilcoxon Rank
Sum Test
\ /
Is the Test No
> Significant?
Yes
4
Perform Quantile Test and
Slippage Test
. A
Is either the . '.
Site Data is not above V. Quantile Test or N Site Data is abqve
Background. Do notretainas |4 es Slippage Test ° > Background. Retain as a

a COPC. B Significant? COPC.




Attachment B

Exposure Assumptions



Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Construction Workers Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 330 mg/day USEPA, 2002b
CF3 Conversion Factor 3 0.000001 kg/mg - CS xIRS x CF3 x FI x EF x ED
FI Fraction Ingested 1 unitless -- BW x AT
EF Exposure Frequency 250 daysl/year MEDEP, 2009
ED Exposure Duration 1 years USEPA, 2002b
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Dermal Construction Workers Adult Skeet Range Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF X ED
SSAF  |Soil to Skin Adherence Factor 0.3 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 250 days/year MEDEP, 2009
ED Exposure Duration 1 years MEDEP, 2009
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 4.61E-08

Noncancer Ingestion Intake = 3.23E-06

Cancer Dermal Intake = 1.38E-07

Noncancer Dermal Intake = 9.69E-06

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Construction Workers Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 165 mg/day USEPA, 2002b
CF3 Conversion Factor 3 0.000001 kg/mg -- CS xIRS x CF3 x FI x EF x ED
Fl Fraction Ingested 1 unitless -- BW x AT
EF Exposure Frequency 250 days/year MEDEP, 2009
ED Exposure Duration 1 years USEPA, 2002b
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Dermal Construction Workers Adult Skeet Range cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg --
SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.1 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 250 days/year MEDEP, 2009
ED Exposure Duration 1 years USEPA, 2002b
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPADb, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 2.31E-08

Noncancer Ingestion Intake = 1.61E-06

Cancer Dermal Intake = 4.61E-08

Noncancer Dermal Intake = 3.23E-06

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CONSTRUCTION WORKERS - SOILS TO AIR
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Construction Workers Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
CSs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day MEDEP, 2009 CA X ET x EF X ED
CF Conversion Factor 24 hours/day - AT x CF
EF Exposure Frequency 250 days/year MEDEP, 2009
ED Exposure Duration 1 years USEPA, 2002b
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
PEF Particulate Emission Factor 1.43E+06 m3/kg USEPA, 2002a
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

Unit Intake Calculations

Inhalation Intake = (ET x EF x ED)/(AT x CF)

Cancer Inhalation Intake = 3.26E-03 Noncancer Inhalation Intake = 2.28E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - CONSTRUCTION WORKERS - SOILS TO AIR
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Construction Workers Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m?) =
CSs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day MEDEP, 2009 CA x ET x EE x ED
CF Conversion Factor 24 hours/day - AT x CE
EF Exposure Frequency 250 days/year MEDEP, 2009
ED Exposure Duration 1 years USEPA, 2002b
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989
PEF [Particulate Emission Factor 1.43E+06 m3/kg USEPA, 2002a ¥
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

Unit Intake Calculations
Inhalation Intake = (ET x EF x ED)/(AT x CF)

Cancer Inhalation Intake = 3.26E-03 Noncancer Inhalation Intake = 2.28E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Footnote:

1 Site specific value for construction worker; assumes 140 days of precipitation > 0.01 inches (USEPA, 2002a).




VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - OCCUPATIONAL WORKERS - SOIL
NAS BRUNSWICK, BRUNSWICK, MAINE

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Occupational Worker Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 100 mg/day USEPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg -- CS xIRS x CF3 x FI x EF x ED
Fl Fraction Ingested 1 - -- BW x AT
EF Exposure Frequency 150 days/year MEDEP, 2009
ED Exposure Duration 25 years USEPA, 1997
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989
Dermal Occupational Worker Adult Skeet Range cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a | Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg --
SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 X SA x SSAF x DABS x EV X EF x ED
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 150 daysl/year MEDEP, 2009
ED Exposure Duration 25 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

USEPAa, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPADb, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 2.10E-07 Cancer Dermal Intake = 1.38E-06

Noncancer Ingestion Intake = 5.87E-07 Noncancer Dermal Intake = 3.87E-06
Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - OCCUPATIONAL WORKERS - SOIL
NAS BRUNSWICK, BRUNSWICK, MAINE

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Occupational Worker Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 50 mg/day USEPA, 1993
CF3 Conversion Factor 3 0.000001 kg/mg - CS xIRS x CF3 x FI x EF x ED
FI Fraction Ingested 1 unitless -- BW x AT
EF Exposure Frequency 150 daysl/year MEDEP, 2009
ED Exposure Duration 9 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989
Dermal Occupational Worker Adult Skeet Range Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF X ED
SSAF  |Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 150 days/year MEDEP, 2009
ED Exposure Duration 9 years USEPA, 1993
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine.

DEP-BRWM 2B 2009, July.
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

USEPA, 1993. Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. Office of Solid Waste and Emergency Response, Washington, D.C. May.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.
USEPAa, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPAD, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 3.77E-08 Cancer Dermal Intake = 4.98E-08

Noncancer Ingestion Intake = 2.94E-07 Noncancer Dermal Intake = 3.87E-07
Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose



Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

REASONABLE MAXIMUM EXPOSURE - OCCUPATIONAL WORKERS - SOILS TO AIR

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Industrial Workers Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
CSs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day USEPA, 1991 CA X ET x EF X ED
EF Exposure Frequency 150 days/year MEDEP, 2009 AT x 24 hours/day
ED Exposure Duration 25 years USEPA, 1991
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2010
QIC Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental guidance: Standard Default Exposure Factors, March 1991.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Unit Intake Calculations

Cancer Inhalation Intake = 4.89E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncancer Inhalation Intake = 1.37E-01

12/9/2011




VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - OCCUPATIONAL WORKERS - SOILS TO AIR
NAS BRUNSWICK, BRUNSWICK, MAINE

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Industrial Workers Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m®) =
CSs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 8 hours/day MEDEP, 2009 CA X ET x EF X ED
EF Exposure Frequency 150 days/year MEDEP, 2009 AT x 24 hours/day
ED Exposure Duration 9 years USEPA, 1993
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
QIC Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010
Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 1.76E-02 Noncancer Inhalation Intake = 1.37E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

12/9/2011




Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate 200 mg/day USEPA, 1997
CF3  |Conversion Factor 3 0.000001 kg/mg - CSxIRS x CF3 x FIx EF x ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 90 days/year MEDEP, 2009
ED1 Exposure Duration (Age 0 - 2) years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 2190 days USEPA, 1989
Dermal Recreational User Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 90 days/year MEDEP, 2009
ED1 Exposure Duration (Age 0 - 2) years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 2190 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake (Age 0 - 6) = 2.82E-07 Cancer Dermal Intake (Age O - 6) = 7.89E-07
Mutagenic Chemicals
Cancer Ingestion Intake (Age O - 2) = 9.39E-08 Cancer Dermal Intake (Age O - 2) = 2.63E-07
Cancer Ingestion Intake (Age 2 - 6) = 1.88E-07 Cancer Dermal Intake (Age 2 - 6) = 5.26E-07

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 3.29E-06 Noncancer Dermal Intake = 9.21E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

12/9/2011



Scenario Timeframe: Future

Medium: Surface Soil/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S Ingestion Rate 100 mg/day USEPA, 1997
CF3  |Conversion Factor 3 0.000001 kg/mg - CSs x IRS x CF3 x FI x EF x ED
FI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 90 days/year MEDEP, 2009
ED1  |Exposure Duration (Age O - 2) 1 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C  |Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 730 days USEPA, 1989
Dermal Recreational User Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 0.000001 kg/mg -
SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 90 days/year MEDEP, 2009
ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25550 days USEPA, 1989
AT-N  |Averaging Time (Non-Cancer) 730 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 4.70E-08 Cancer Dermal Intake = 5.26E-08
Mutagenic Chemicals
Cancer Ingestion Intake (Age O - 2) = 2.35E-08 Cancer Dermal Intake (Age O - 2) = 2.63E-08

Cancer Ingestion Intake (Age 2 - 6) = 2.35E-08 Cancer Dermal Intake (Age 2 - 6) = 2.63E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.64E-06 Noncancer Dermal Intake = 1.84E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

12/9/2011



Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Child Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 2 hours/day MEDEP, 2009 CAXETxEFXED
EF Exposure Frequency 90 days/year MEDEP, 2009 AT x 24 hours/day
ED1  |Exposure Duration (Age O - 2) 2 years (1), USEPA, 1989, 2005
ED2  |Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005 CA = (L/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational children were evaluated as two age groups, O - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 6) = 1.76E-03

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 2.05E-02

Mutagenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 5.87E-04
Cancer Inhalation Intake (Age 2 -6) = 1.17E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

12/9/2011




Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS TO AIR

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Child Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 2 hours/day MEDEP, 2009 CAXETxEFXED
EF Exposure Frequency 90 days/year MEDEP, 2009 AT x 24 hours/day
ED1  |Exposure Duration (Age O - 2) 1 years (1), USEPA, 1989, 2005
ED2  |Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational children were evaluated as two age groups, O - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 5.87E-04

Mutagenic Chemicals

Noncarcinogenic Chemicals

Cancer Inhalation Intake (Age 0 - 2) = 2.94E-04
Cancer Inhalation Intake (Age 2 - 6) = 2.94E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncancer Inhalation Intake = 2.05E-02

12/9/2011




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Skeet Range Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =

IR-S  [Ingestion Rate 100 mg/day 1)

CF3  |Conversion Factor 3 1.0E-06 kg/mg . CS xIRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless - BW x AT

EF Exposure Frequency 90 days/year MEDEP, 2009

ED1  |Exposure Duration (Age 6 - 16) 10 years D@

ED2  |Exposure Duration (Age 16 - 30) 14 years (1))

BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Recreational User Adult Skeet Range CSs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg -

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 90 daysl/year MEDEP, 2009

ED1  |Exposure Duration (Age 6 - 16) 10 years (1)@

ED2  |Exposure Duration (Age 16 - 30) 14 years D@

BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Same as adult resident exposures.

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Cancer Ingestion Intake (Age 6 - 30) = 1.21E-07

Cancer Ingestion Intake (Age 6 - 16) = 5.03E-08
Cancer Ingestion Intake Age 16 - 30) = 7.05E-08

Noncancer Ingestion Intake = 3.52E-07

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Non-Mutagenic Chemicals
Cancer Dermal Intake (Age 6 - 30) = 4.82E-07

Mutagenic Chemicals
Cancer Dermal Intake (Age 6 - 16) = 2.01E-07
Cancer Dermal Intake (Age 16 - 30) = 2.81E-07

Noncarcinogenic Chemicals

Noncancer Dermal Intake = 1.41E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Scenario Timeframe: Current/Future
Medium: Surface/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Intake (mg/kg/day) =
IR-S  [Ingestion Rate 50 mg/day 1)
CF3  |Conversion Factor 3 1.0E-06 kg/mg - CS xIRS x CF3 x FI x EF x ED
FI Fraction Ingested 1 unitless . BW x AT
EF Exposure Frequency 90 days/year MEDEP, 2009
ED1  |Exposure Duration (Age 6 - 16) 2 years 1)@
ED2  |Exposure Duration (Age 16 - 30) 5 years 1@
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,655 days USEPA, 1989
Dermal Recreational User Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mag/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3  |Conversion Factor 3 1.0E-06 kg/mg -
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 90 daysl/year MEDEP, 2009
ED1  |Exposure Duration (Age 6 - 16) 2 years 1)@
ED2  |Exposure Duration (Age 16 - 30) 5 years (1))
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

1 - Same as adult resident exposures.

2 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).
MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.
USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.
Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 5.03E-09 Cancer Dermal Intake = 5.74E-09

Noncancer Ingestion Intake = 5.03E-08 Noncancer Dermal Intake = 5.74E-08
Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 2 hours/day MEDEP, 2009 CAXETxEFXED
EF Exposure Frequency 90 days/year MEDEP, 2009 AT x 24 hours/day
ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Cancer Inhalation Intake (Age 6 - 30) = 7.05E-03

Cancer Inhalation Intake (Age 6 - 16) = 2.94E-03
Cancer Inhalation Intake (Age 16 - 30) = 4.11E-03

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Unit Intake Calculations

Non-Mutagenic Chemicals

Mutagenic Chemicals

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 2.05E-02

12/9/2011




Scenario Timeframe: Current/Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 2 hours/day MEDEP, 2009 CAXETxEFXED
EF Exposure Frequency 90 days/year MEDEP, 2009 AT x 24 hours/day
ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 2555 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Qi/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, recreational adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

MEDEP, 2009. Guidance for Human Health Risk Assessment for Hazardous Substance Sites in Maine. DEP-BRWM 2B 2009, July.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 2.05E-03

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 5.87E-04
Cancer Inhalation Intake (Age 16 - 30) = 1.47E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 2.05E-02

12/9/2011




VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Scenario Timeframe: Future
Medium: Surface/Subsurface Soil
Exposure Medium: Surface/Subsurface Soil
Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 100 mg/day USEPA, 2002b
CF3 Conversion Factor 3 1.0E-06 ka/mg - CSxIRS xCF3 x FIXxEF X ED
FlI Fraction Ingested 1 unitless - BW x AT
EF Exposure Frequency 350 dayslyear USEPA, 2002b
ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years , USEPA, 1989, 2005
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989
Dermal Residents Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 1.0E-06 kg/mg --
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 350 daysl/year USEPA, 2002b
ED1 Exposure Duration (Age 6 - 16) 10 years , USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years USEPA, 1989, 2005
BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance
with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals
Cancer Ingestion Intake (Age 6 - 30) = 4.70E-07 Cancer Dermal Intake (Age 6 - 30) = 1.87E-06
Mutagenic Chemicals
Cancer Ingestion Intake (Age 6 - 16) = 1.96E-07 Cancer Dermal Intake (Age 6 - 16) = 7.81E-07
Cancer Ingestion Intake (Age 16 - 30) = 2.74E-07 Cancer Dermal Intake (Age 16 - 30) = 1.09E-06

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.37E-06 Noncancer Dermal Intake = 5.47E-06
Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose



Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Adult Skeet Range Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg - CSxIRS xCF3 x FIXEF x ED

FI Fraction Ingested 1 unitless - BW x AT

EF Exposure Frequency 234 daysl/year USEPA, 1993

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Residents Adult Skeet Range CS Chemical concentration in soil Max or 95% UCL mag/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg -

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS X CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1993. Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. Office of Solid Waste and Emergency Response, Washington, D.C. May.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 1.31E-08

Noncancer Ingestion Intake = 1.31E-07

Cancer Dermal Intake = 1.49E-08

Noncancer Dermal Intake = 1.49E-07

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Future

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RESIDENTS - SOILS TO AIR

NAS BRUNSWICK, BRUNSWICK, MAINE

Medium: Surface/Subsurface Soil

Exposure Medium: Air

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/ma) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day USEPA, 2002a CAXETXEFXED
EF Exposure Frequency 350 days/year USEPA, 2002a AT x 24 hours/day
ED1 Exposure Duration (Age 6 - 16) 10 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 16 - 30) 14 years (1), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989 Q / C x 3600
PEF  |Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010 PEF = ;
VF  |Volatilization Factor Chemical-specific m3/kg USEPA, 2002a 0036 > (1= V) (Upyy [ Ug) > F(X)
Q/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3 F(x) = 0.18 * (8x° + 12x) * exp(-x)
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010 X =0.886* Ut/ Um
\Y Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 30) = 3.29E-01

Mutagenic Chemicals
Cancer Inhalation Intake (Age 6 - 16) = 1.37E-01
Cancer Inhalation Intake (Age 16 - 30) = 1.92E-01

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 9.59E-01

12/9/2011




Scenario Timeframe: Future
Medium: Surface/Subsurface Soil
Exposure Medium: Air

CENTRAL TENDENCY EXPOSURES - ADULT RESIDENTS - SOILS TO AIR

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident Adult Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m?) =

Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day USEPA, 2002a CAXETxEFXED

EF Exposure Frequency 234 days/year USEPA, 2002b AT x 24 hours/day
ED1 Exposure Duration (Age 6 - 16) 2 years (1), USEPA, 1989, 2005

ED2 Exposure Duration (Age 16 - 30) 5 years (1), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 2555 days USEPA, 1989

PEF  |Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010 PEF - Q /€ x 3600
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a 0.036 x (1 - V) x (U, /U, )3 x F(x)
Qi/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010

center of source kg/m3

Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010

Um Mean annual wind speed 3.89 m/sec USEPA 2010 X =0.886 * Ut/ Um

\% Fraction of vegetative cover 0.5 unitless USEPA 2010

F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Adults were evaluated as one age group (7 - 30 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential adults were evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 6.41E-02

Mutagenic Chemicals

Cancer Inhalation Intake (Age 6 - 16) = 1.83E-02
Cancer Inhalation Intake (Age 16 - 30) = 4.58E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 6.41E-01

12/9/2011




Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS - SOILS
NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Child Skeet Range Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =
IR-S Ingestion Rate 200 mg/day USEPA, 2002b
CF3 Conversion Factor 3 1.0E-06 kg/mg - CSxIRS x CF3 x FIXx EF x ED
FI Fraction Ingested 1 unitless Assumed BW x AT
EF Exposure Frequency 350 daysl/year USEPA, 2002b
ED1 Exposure Duration (Age O - 2) 2 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989
Dermal Residents Child Skeet Range CsS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Dermally Absorbed Dose (mg/kg/day) =
CF3 Conversion Factor 3 1E-06 kg/mg --
SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF  |Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT
DABS |Absorption Factor Chemical Specific unitless USEPA, 2004
EV Events Frequency 1 events/day USEPA, 2004
EF Exposure Frequency 350 daysl/year USEPA, 2002b
ED1 Exposure Duration (Age O - 2) 2 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005
BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, O - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.
USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.
USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Cancer Ingestion Intake (Age O - 6) = 1.10E-06

Cancer Ingestion Intake (Age O - 2) = 3.65E-07
Cancer Ingestion Intake (Age 2 - 6) = 7.31E-07

Noncancer Ingestion Intake = 1.28E-05

Unit Intake Calculations
Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)
Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)
Non-Mutagenic Chemicals
Cancer Dermal Intake (Age O - 6) = 3.07E-06

Mutagenic Chemicals
Cancer Dermal Intake (Age O - 2) = 1.02E-06
Cancer Dermal Intake (Age 2 - 6) = 2.05E-06

Noncarcinogenic Chemicals

Noncancer Dermal Intake = 3.58E-05

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Surface/Subsurface Soil

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Residents Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg - CSxIRSx CF3 x FIx EF x ED

Fl Fraction Ingested 1 unitless Assumed BW x AT

EF Exposure Frequency 234 dayslyear USEPA, 1993

ED1  |Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1989, 2005

ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Residents Child Skeet Range CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002 Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg -

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED
SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT
DABS  |Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED1 Exposure Duration (Age 0 - 2) 1 years (1), USEPA, 1989, 2005

ED2  |Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1997
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, O - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993. Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. Office of Solid Waste and Emergency Response, Washington, D.C. May.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 6.11E-08

Noncancer Ingestion Intake = 2.14E-06

Cancer Dermal Intake = 6.84E-08

Noncancer Dermal Intake = 2.39E-06

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose




Scenario Timeframe: Future
Medium: Surface/Subsurface Soil

Exposure Medium: Air

REASONABLE MAXIMUM EXPOSURE - CHILD RESIDENTS SOILS TO AIR

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference
Inhalation Resident Child Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m3) =
CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day USEPA, 2002a CAXETxEFXED
EF Exposure Frequency 350 days/year USEPA, 2002a AT x 24 hours/day
ED1 Exposure Duration (Age O - 2) 2 years (1), USEPA, 1989, 2005
ED2  |Exposure Duration (Age 2 - 6) 4 years (1), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989
AT-N Averaging Time (Non-Cancer) 2190 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Q/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Children were evaluated as one age group (O - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, O - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake (Age O - 6) = 8.22E-02

Mutagenic Chemicals
Cancer Inhalation Intake (Age 0 - 2) = 2.74E-02
Cancer Inhalation Intake (Age 2 - 6) = 5.48E-02

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

Noncarcinogenic Chemicals

Noncancer Inhalation Intake = 9.59E-01

12/9/2011




Scenario Timeframe: Future

Medium: Surface/Subsurface Soil

Exposure Medium: Air

CENTRAL TENDENCY EXPOSURES - CHILD RESIDENTS - SOILS TO AIR

VALUES USED FOR DAILY INTAKE CALCULATIONS

NAS BRUNSWICK, BRUNSWICK, MAINE

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Resident Child Skeet Range CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a Exposure Concentration (mg/m?) =
Cs Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b
ET Exposure Time 24 hours/day USEPA, 2002a CAXETxEFXED
EF Exposure Frequency 234 days/year USEPA, 2002a AT x 24 hours/day
ED1  |Exposure Duration (Age O - 2) 1 years (1), USEPA, 1989, 2005
ED2 Exposure Duration (Age 2 - 6) 1 years (1), USEPA, 1989, 2005
AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs
AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989
PEF Particulate Emission Factor 9.37E+09 m3/kg USEPA, 2010
VF Volatilization Factor Chemical-specific m3/kg USEPA, 2002a
Qi/C Inverse of mean concentration at 74.3185 g/m2-s per USEPA 2010
center of source kg/m3
Ut Equivalent threshold of wind velocity at 7m. 11.32 m/sec USEPA 2010
Um Mean annual wind speed 3.89 m/sec USEPA 2010
\% Fraction of vegetative cover 0.5 unitless USEPA 2010
F(x) Function dependent of Um/Ut 0.0391 unitless USEPA 2010

Notes:

1 - Children were evaluated as one age group (0 - 6 years) for non-mutagenic chemicals. For chemicals that act via the mutagenic mode of action, residential children were evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. USEPA/540/1-86/060.
USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/cgi-bin/epa/ssll.cgi. Site-specific values for Portland, Maine.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 1.83E-02 Noncancer Inhalation Intake = 6.41E-01
Mutagenic Chemicals
Cancer Inhalation Intake (Age 0 - 2) = 9.16E-03

Cancer Inhalation Intake (Age 2 - 6) = 9.16E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

12/9/2011
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ECOLOGICAL RISK ASSESSMENT METHODOLOGY



ECOLOGICAL RISK ASSESSMENT METHODOLOGY

The goal of the ecological risk assessment (ERA) for the Skeet Range will be to evaluate the potential for
adverse ecological impacts of site-related contamination and to determine the need for further
investigation and/or remedial action at the site. The ERA will contain information to enable scientists and
managers to conclude either that ecological risks at the site are most likely negligible or that further
information is necessary to evaluate potential ecological risks at the site.

The ERA will be conducted in accordance with the following guidance documents:

e Navy Policy for Conducting Ecological Risk Assessment, Navy, 1999.

¢ Navy Guidance for Conducting Ecological Risk Assessments
(http://web.ead.anl.gov/ecorisk/index.cfm)

e Final Guidelines for Ecological Risk Assessment, United States Environmental Protection Agency
(USEPA), 1998.

e Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments, USEPA, 1997.

The ERA will consist of Steps 1, 2, and 3a of the eight step ERA process. The first two screening steps
comprise the screening-level ecological risk assessment (SERA), and correspond with Tier 1 of the Navy
Policy (Navy, 1999), where conservative exposure estimates are compared to screening-level and
threshold toxicity values. Step 3a is the first step of a baseline ecological risk assessment (BERA) and
consists of refining the Tier 1 assumptions following Steps 1 and 2 to further focus the ERA process on
the chemicals of greatest concern at a site. Step 3a corresponds with the first part of Tier 2 of the Navy
Policy (Navy, 1999). The remaining steps of the ERA process require revision to the Work Plan and Field
Sampling Plan prior to initiation, and will not be included in the ERA. Sediment and surface water will not

be included in this ERA; they will be evaluated under separate cover.

1.0 Tier 1, Step 1: Screening-Level Problem Formulation and Ecological Effects
Evaluation

Problem formulation is the first step of an ERA. The problem formulation process enables the risk
assessor to identify the ecological resources to be protected (known as assessment endpoints); the
measurements that will be used to evaluate risks to those resources (known as measurement endpoints);

and the chemicals, geographic areas, and environmental media relevant to the risk assessment.



1.1 Environmental Setting

The site consists of an open field to the east, two impoundment ponds within a forested area south of
Neptune Road, and several buildings and a baseball field to the north. The SKT encompasses an area of
approximately 30 acres, not including paved surfaces and water bodies. The impoundment ponds
receive runoff from surrounding areas, including a runway. The impoundment ponds discharge to a
stream located to the southeast. The former range was located adjacent to Range Road, just northeast
of the taxiway intersection. Potential ecological receptors at the site likely include plants, soil

invertebrates, sediment invertebrates, aquatic organisms, and small mammals and birds.

1.2 Potential Sources of Contamination

The site is a former skeet range used in the 1950s. Contaminants such as metals, propellants, and
polycyclic aromatic hydrocarbons (PAHs) may have impacted soil, sediment, and surface water. The
surface water in the impoundment ponds has other significant sources of potential PAH contamination

including stormwater runoff and runway runoff.

1.3 Potential Exposure Pathways

Terrestrial ecological receptors, such as plants, soil invertebrates, mammals, and birds, can be exposed
to contaminated surface soil through direct contact as they search for food and burrow into the soil.
Benthic invertebrates and other aquatic organisms can be exposed to chemicals in surface water and
sediment. Mammals and birds can also ingest contaminated surface soil, sediment, surface water, and

food items in which contaminants have accumulated.

1.4 Assessment and Measurement Endpoints

Assessment endpoints are explicit expressions of the environmental value that is to be protected
(USEPA, 1997). The selection of these endpoints is based on the habitats present, the migration
pathways of chemicals, and the routes that chemicals may take to enter receptors. Measurement
endpoints are estimates of biological impacts (e.g., mortality, growth, reproduction) used to evaluate the
assessment endpoints. The assessment and measurement endpoints that will be used to evaluate site
data are presented in Table 1. The potential receptors at the site for soil exposure include terrestrial

plants, soil invertebrates, and herbivorous and insectivorous mammals and birds.



For vertebrate receptors, selection of a particular species is required so that intake through eating can be

estimated. The following surrogate species will be used for the food chain modeling:

e Herbivorous mammal: meadow vole
e Herbivorous bird: bobwhite quail
e Insectivorous mammal: short-tailed shrew

e Insectivorous bird: American robin

USEPA guidance (USEPA, 1997) states that “it is not practical or possible to directly evaluate risks to all
of the individual components of the ecosystem at a site. Instead, assessment endpoints focus the risk
assessment on particular components of the ecosystem that could be adversely affected by chemicals
from the site.” Therefore, this ERA focuses on the endpoints tending to yield the highest risks, which

should account for endpoints that have lower risks.

Large carnivorous birds and mammals were not selected as assessment endpoints because their home
range (hundreds of acres) is larger than the site (approximately 30 acres, not including paved surfaces
and impoundment ponds), so they would only consume a portion of food from this area. Therefore, risks
would be greater to small mammals and birds that obtain all or most of their food from the site. Although
some limited rept