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CHAPTER 1
INTRODUCTION

1.1 PURPOSE

This Compilation of Previous Investigations and Studies Report was prepared to describe and
summarize the results and findings of several previous investigations and removal actions performed
at the Open Detonation (OD) Grounds at the Seneca Army Depot Activity (hereafter referred to as
“SEDA” or “the Depot”) in Romulus, New York (Figure 1.1). This report presents a compilation of the
description and results of each study to present a single site-wide description of the nature and extent
of munitions and explosives of concern (MEC)/material potentially presenting an explosive hazard
(MPPEH) and contaminants of potential concern (COPCs) [including munitions constituents (MC)] at
the OD Grounds.

1.2 BACKGROUND

The SEDA is located approximately 40 miles south of Lake Ontario, near Romulus, New York, as
shown in Figure 1.1. The facility is located in an uplands area, at an elevation of approximately 600
feet mean sea level (MSL), that forms a divide separating two of the New York Finger Lakes; Cayuga
Lake on the east and Seneca Lake on the west. Sparsely populated farmland covers most of the
surrounding area. New York State (NYS) Highways 96 and 96A adjoin SEDA on the east and west
boundaries, respectively.

The SEDA previously occupied approximately 10,600 acres of land located in the Towns of Varick
and Romulus in Seneca County, New York. The former military facility was owned by the U.S.
Government and operated by the Army between 1941 and approximately 2000, when the SEDA
military mission ceased. The historic military mission at the SEDA included receipt, storage,
distribution, maintenance, and demilitarization of conventional ammunition, explosives, and special
weapons. In 1995, the SEDA was designated for closure under the Department of Defense (DoD) Base
Realignment and Closure (BRAC) process.

The OD Grounds Site is located in the northwestern corner of the Depot in Seneca County, New
York and is also known as SEAD-006-R-01 (alias SEAD-45 and SEAD-115). The OD Grounds was used
to destroy excess, obsolete, or unserviceable munitions. Operations at the OD Grounds began circa
1941 when the Depot was first constructed and continued at regular intervals until circa 2000 when
the military mission of the Depot ceased. This facility operated under Interim Status as a Subpart X
Miscellaneous Unit for open burning and open detonation of explosives, propellants and pyrotechnics
and other unserviceable ammunition under 40 Code of Federal Regulations (CFR) Part 265 and New
York Codes, Rules and Regulations (NYCRR) 373-1. Due to the closure of the Site, the Resource
Conservation and Recovery Act (RCRA) permit was not finalized as Final Status. RCRA Closure
requirements and RCRA Corrective Action requirements were deferred to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) program by the New York State
Department of Environmental Conservation (NYSDEC). Under this deferment, the Army was permitted
to safely dispose and demilitarize munitions via open burning and open detonation. Final Closure of
the open burning tray will occur at the end of these activities. During operations, munitions were placed
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in a hole created in the hill with additional demolition material, covered with a minimum of 8 feet of
soil, and detonated remotely. After demolition was completed, explosively displaced portions of the
mound were reconstructed by bulldozing displaced and native soils back into the central earthen
mound. The historic operations resulted in MEC, MPPEH, and munitions debris (MD) being expelled
from the demolition location to the surrounding area. The investigations confirmed the area
encompassing 1,000 feet to 2,500 feet from the OD Hill received “kickouts” from the demolition
operation (Figure 1.2).

According to the Seneca County Industrial Development Agency's (SCIDA) revised planned future
use of property within the SEDA, the area that encompasses the OD Grounds is located in the
“Conservation/Recreation” parcel of the former Depot (Figure 1.3). SCIDA transferred the site to a
future user for the same use: conservation and passive recreation. “Passive recreation” refers to a
use of the land where there is limited activity and reduced potential for subsurface soil contact (i.e.,
does not include playgrounds or ballparks, but includes seasonal hunting and deer sight-seeing tours).
The land will also have restricted access through institutional controls such as fencing and security.

1.3 PREVIOUS INVESTIGATIONS

Several investigations and ordnance removals were completed at SEAD-45 since the first
sampling in 1979. Table 1.1 lists the previous investigations. This section summarizes the studies or
field work that were completed, and the general scope of the work performed. To assign specific work
areas to each study, the OD Grounds was divided into areas based on the radius around the center of
the demolition berm. Over time the site was expanded to account for MD and MEC found outside the
original 1,800-foot boundary (as defined in the Archives Search Report [ASR]). Each investigation
covers a specific area of the site reported as a circle or ring with the inner and outer radius specified.
Additional detail for each project including the results of the investigation or findings of the removal
actions is presented in Chapter 2.

Note Concerning Munitions Terminology: Multiple munitions investigations have been conducted
at the OD Grounds since the 1990s (Table 1.1). Since that time, munitions terminology has changed
from referring to “ordnance and explosives” or “OE” (i.e., explosively hazardous munitions items) and
“OE scrap” (i.e., hon-explosively hazardous pieces of expended munitions) to using the terms MEC
(e.g., UXO and DMM), Material Potentially Presenting an Explosive Hazard (MPPEH), and MD (the
definitions of these terms are presented in the Glossary). In addition, reports for the OD Grounds have
sometimes used the more general term “MPPEH” to describe MEC and MD. For purposes of this report,
correct terminology has been used wherever possible - i.e., the terms “MEC,” “UX0,” and “DMM” have
been used in place of the terms “OE” and “MPPEH” wherever possible. However, the outdated terms
may still be used if it is not possible to infer from the context of the original document which of the
newer terms should be used. In these cases, the original terms will be presented in quotation marks.

10
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TABLE 1.1
SUMMARY OF PREVIOUS INVESTIGATIONS
OD GROUNDS, SEDA, ROMULUS, NY

PREVIOUS INVESTIGATION AND YEAR
DOCUMENT ISSUE DATE SUMMARY
US Army Environmental Hygiene Agency 1982 Collected eight soil samples and analyzed for metals and
(USAEHA) Study explosives.
Expanded Site Inspection (Engineering Science, 1995 Geophysics, test pitting, groundwater and surface water sampling
Inc., 1995) conducted.
Site inspection, archives search and employee interviews to
Archives Search Report 1998 document previous military use and potential environmental
contamination that could remain at the Seneca Army Depot.
Ordnance and Explosives (OE) Engineering 2000 Characterized the nature and extent of OE at the OD Grounds using

Evaluation / Cost Analysis (Parsons, 2004) geophysical survey techniques and intrusive investigations.

Geophysical surveys collected using EM61 MK2 towed-array

Phabe | Gedpnysical Inveahgtion (Meston; 2003 system to identify 14,700 anomalies within open areas between

2085) the 1,000 ft. and 1,500 ft. radius of OD Hill.
Reacquired, removed, and disposed of approximately 8,500
T MEC/Unexploded Ordnance (UX0) and MD items located between
Ll Sl 28 the 1,500 ft. and 2,500-f. radius from the OD Hill to a depth of 4
ft.
i e A Topographic and geophysical surveys of portions of the OD
Additional Munitions Response Site 2010 Grounds and the collection and analysis of soil samples from test

Investigation (Parsons, 2010) pits and surface locations.

CB&l initiated field work in the inner 1000 feet of the OD Grounds
2013 Site and completed a DGM survey in that area. Select anomalies
were investigated.

MMRP Clearance of inner Radius at OD Grounds
(CB&l)

Feasibility Study and Human Heaith Risk

Assessment (HHRA) [not finalized] (Parsons, 2015 Documented possible remedial action altematives to remediate

2015) the OD Grounds.
o g . Reacquired, and investigated 14,688 anomalies, removed, and
Munitions Response ggtl'g;' (Phase Ill) (Parsons, 22%1124 disposed of 15,885 munitions related items located between the
1,500 ft. and 2,500 ft. radius from the OD Hill to a depth of 4 ft.
MEC Clearance at OD Grounds 2012 Prior to early termination of contract, DGM survey of inner 1,000

feet completed.
Perchlorate Sampling 2018 Perchlorate sampling in soil, groundwater, ditch soil, and surface

water.

1.3.1 United States Army Environmental Hygiene Agency Study

According to the Expanded Site Inspection (ESI) (ES, 1995) Monitoring wells MW-1 through MW-
5 were sampled in 1979 for conventional pollutants and explosives. The explosive compound 4-amino-
2,6-dinitrotoluene was detected in groundwater from wells MW-1 through MW-4 and from Reeder
Creek. In 1982, USAEHA analyze soil samples at eight locations for EP Toxicity (As, Ba, Cd, Cr, Hg, Pb,
Se, and Ag) and explosives. Cd and explosives were detected in all samples.

1.3.2 Expanded Site Inspection (1995 Engineering-Science)

Scoping documents were prepared for the ESI, and these documents were reviewed and
commented on by the United States Environmental Protection Agency (USEPA) and New York State
Department of Environmental Conservation (NYSDEC). The purpose of the ESI was to investigate Solid
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Waste Management Units (SWMUs) that were designated as Areas of Concern (AOCs) within the SEDA
(Engineering-Science Inc. [ES], 1995). These inspections were conducted at seven high priority AOCs,
one of which was SEAD-45. The ESI at SEAD-45 included electromagnetic (EM-31) and ground
penetrating radar (GPR) surveys. These two surveys focused on a grid approximately 800 by 900 ft
directly over the center of the open detonation mound. Test pits were also excavated to identify the
sources of select anomalies.

The MC/COPCs investigation included 9 surface soil samples, 5 subsurface soil samples, 8
groundwater samples, and 4 surface water and sediment sample pairs. All samples were analyzed for
volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides,
polychlorinated biphenyls (PCBs), herbicides, metals, and nitroaromatics.

1.3.3 Archives Search Report (ASR)

The U.S. Army Corps of Engineers (USACE) St. Louis District conducted a site inspection, archives
search and employee interviews to document previous military use and potential environmental
contamination that could remain at the Seneca Army Depot. The ASR initially subdivided the depot into
27 Areas of Interest (AOls) based on physical attributes, homogeneity, and current and historical land
use (USACE, 1998). The ASR evaluated each AOI to determine whether the area should or should not
be investigated for Ordnance and Explosives (OE) / Unexploded Ordnance (UXO). Each AOIl was
classified as requiring further investigation or not requiring further investigation based on a review of
historical documents, aerial photography, and employee interviews. Most of the AOls were also visited
by USACE to determine whether any traces of OE were readily apparent. It was determined that 12 of
the AOIs identified in the ASR would need further investigation to determine the exact nature of
possible ordnance contamination.

At the time of the ASR, the area denoted as SEAD-45 was considered to be a large open area
approximately 60-acres in size surrounding a large berm that was used to suppress the effects of
ordnance demolition activities. Aerial photographs from 1954 show there may have been burn pads
that were covered by 1978. A variety of ordnance was destroyed by detonation at this area, including
explosives, rockets, and heavy artillery. The blast radius shown on old drawings included in the ASR is
1,800 ft from the center of the demolition berm. The ASR indicated that OE scrap and fragments of
demolished ordnance were prevalent throughout the SEAD-45 area.

1.3.4 OE Engineering Evaluation / Cost Analysis - 0 to 1,800 Ft Radius (2004 Parsons-ES)

The OE Engineering Evaluation / Cost Analysis (EE/CA) focused on characterizing OE
contamination, analyzing risk management alternatives, and recommending feasible OE exposure
reduction alternatives for eleven AOIs including SEAD-45. This objective was accomplished at SEAD-
45 using a geophysical survey with the purpose of characterizing the horizontal and vertical extent of
ordnance remaining within the AOI. A digital geophysical mapping (DGM) survey was conducted using
an EM61 Time Domain Metal Detector (EM61) to detect ferrous and non-ferrous metal objects. This
survey was performed between June 2000 and December 2000 and included 13 acres of 100- by
100-ft grids and 3.5 acres of “meandering path” surveys. Following the surveys, an intrusive
investigation of select anomalies was performed.
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1.3.5 Phasel - 1,000 to 2,500 Ft Radius (2005 Weston)

The Phase | investigation was a time-sensitive geophysical investigation of potential MEC and MD
within the SEAD 45/115 Open Detonation Grounds at the SEDA (Weston, 2005). The Phase |
investigation was performed by Weston Solutions, Inc. (Weston) with Parsons conducting the
geophysical mapping. The primary objective of this project was to conduct a time-sensitive geophysical
investigation and anomaly identification between the 1,000-ft and 2,500-ft radial limits of the OD
Grounds. The purpose for collecting this information was to generate mapping and database
information that could be used to refine acreage estimates for the remedial zones outlined in the
EE/CA (Parsons, 2001), and to develop a cost estimate for future MEC removal actions at the site.
Approximately 454 acres of wooded and non-wooded areas were divided into an inner radius from O
ft to 1,000 ft (72 acres) from the OD Grounds center and an outer radius from 1,000 ft to 2,500 ft
(382 acres) from the OD Grounds center. Based on the OE EE/CA (Parsons ES, 2004), the inner 1,000-
ft radius was considered to have a high density of potential MEC and munitions debris targets, meaning
that the current geophysical methods were not able to distinguish individual anomalies within the data
when comparing the geophysical response with that of typical background measurements. Therefore,
the Phase | investigation focused on the outer radius from 1,000 ft to 2,500 ft from the OD Grounds
Center. Phase | site investigation activities were conducted between May 2003 and August 2003.

1.3.6 Phase ll - 1,500 to 2,500 Ft Radius (2006 Weston)

The primary objective of the Phase [l project was to reacquire, remove and dispose of
approximately 8,500 OE/UXO items and ordnance related scrap (ORS) anomalies located in non-
wooded/open areas between the 1,500 ftand 2,500 ft radius (WESTON, 2006). Additionally, potential
munitions items located within 220 transects through wooded areas [mag & flag] defined during the
Phase | also required reacquisitions, removal and disposal. The clearance depth for both work areas
was 4 ft below ground surface (bgs) based upon a public access scenario. Anomaly and reacquisition
activities were conducted between 9 September 2003 and 30 March 2005.

1.3.7 Additional Munitions Response Site Investigation - 0 to 1,500 Ft Radius (2010 Parsons)

This project performed a focused investigation within the OD Grounds O - 1,500 ft radius,
documented in “Additional Munitions Response Site Investigation Report” (Parsons, 2010). The
investigation included a topographic and geophysical test plot survey to determine the volume of soil
in the OD Hill, estimate the depth of the bedrock surface beneath the OD Hill, determine and document
the density of geophysical anomalies from the ground surface to depth at selected areas, and
determine the nature of MPPEH items that are present at the OD Grounds. This project also included
soil sampling to determine the vertical and horizontal extent of metals, explosives, SVOCs, pesticides
and herbicides, and PCBs in the OD Hill and surrounding area; and sampling was conducted to assess
the potential leachability to groundwater of certain compounds.

1.3.8 MMRP Work of Inner Radius - 0 to 1,000 Ft Radius (2013 CB&l)

Shaw (CB&l) prepared a work plan for proposed work in the area within 1,000 feet of the OD Hill
(Shaw, 2012). Shaw conducted a DGM survey of the area within 1000 feet, and their DGM data were
provided to USACE. The DGM data is included in Figure 1.4. CB&I's contract was terminated before
any additional scope was completed.

13
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1.3.9 Munitions Response Action - 1,000 To 2,000 Ft Radius (2012-2014 Parsons)

The purpose of this munitions response action was to remove MPPEH from the Kickout Area
(1,000- to 2,000-foot radius) at locations not addressed by previous actions, as documented in the
Completion Report (Parsons, 2016). Work included reacquisition and intrusive investigation of 14,688
previously located geophysical anomalies and analog metal detector surveys and removal (“Mag and
Dig") in the inaccessible areas (e.g., wooded, heavily vegetated, or steep terrain). Field work for this
task was completed over three field seasons between April 2012 and December 2014.

1.3.10 MMRP Work of Inner Radius - 0 to 1,000 Ft Radius

Shaw (CB&l) prepared a work plan for proposed work in the area within 1,000 feet of the OD Hill
(Shaw, 2012). CB&I's contract was terminated before their scope was completed, and documentation
of the details of their work is not available for review at this time. Before their contract was terminated,
CB&l did complete a DGM survey within the 1,000 ft radius.

1.3.11 Perchlorate Sampling (2018 Parsons)

Parsons conducted groundwater and soil sampling at the OD Grounds in June 2018 to evaluate
the presence or absence of perchlorate in the vicinity of the OD Hill. Perchlorate samples were
collected at nine well locations using low flow sampling methods. Soil samples were collected from
two depths at ten locations, for a total of 20 samples.
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CHAPTER 2
MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS
CONSTITUENTS/CONTAMINANTS OF POTENTIAL CONCERN
CHARACTERIZATION METHODS

2.1 MUNITIONS AND EXPLOSIVES OF CONCERN CHARACTERIZATION METHODS

2.1.1 Expanded Site Inspection (1995 ES)

in 1993, the ESI completed geophysical investigations to help characterize the environmental
setting of the OD Grounds with respect to MEC. To evaluate the potential for buried unexploded
ordnance, electromagnetic (EM-31) surveys and ground penetrating radar surveys were conducted in
the area surrounding the elongated detonation hill. Where the electromagnetic data indicated
anomalies possibly associated with buried metallic objects, a subsequent ground-penetrating survey
was performed to characterize the anomaly source. The methods used for these two surveys are
described in Section 2.2.1 of the Final Expanded Site Inspection Seven High Priority SWMU’s, SEAD
4, 16, 17, 24, 25, 26, and 45 (ES, 1995).

2.1.2 OE Engineering Evaluation / Cost Analysis - 0 to 1,800 Ft Radius (2004 Parsons-ES)

Conducted in the year 2000, the OE EE/CA included grid based and meandering path surveys
using the EM61 sensor. Following data processing and anomaly selection, an intrusive investigation
was performed on select anomalies within the survey areas. In addition to the DGM methods, several
grids were investigated using mag and flag methods where vegetation prevented the use of the EM61.
The methods used for the grid based, meandering path, and mag and flag surveys are described in
Sections 3.1.2, 3.1.3 and 3.1.4 of the Final OE EE/CA Report (Parsons-ES, 2004). Of note in these
specific sections are that the EM61 survey was performed using a 2.5-ft wide path using fiducial
measurements off surveyed grid markers. The meandering path data was collected in a single pass
away from and back from the detonation berms along brush cleared paths and a Trimbie 4700 Real
Time Kinematic (RTK) Global Positioning System (GPS) was time synced with the data collection for
locating anomalies.

The description of the instruments used, and instrument checks performed are described in
Section 3.2 and 3.3 of the Final OE EE/CA Report (Parsons-ES, 2004). Anomaly reacquisition and
intrusive investigation methods are described in Sections 3.6 and 3.7 of the Final OE EE/CA Report
(Parsons-ES, 2004). Quality control (QC) of the surveyed areas is discussed in Section 3.7.5 of the
Final OE EE/CA Report (Parsons-ES, 2004).

2.1.3 Phasel - 1,000 to 2,500 Ft Radius (2005 Weston)

In 2003, Phase | activities included brush removal and DGM over most of the areas within the
1,000-ft to 2,500-ft buffer area of the OD grounds. Section 2.1 of the Final Site-Specific Project Report
(Weston, 2005) described the selection of and set-up of the towed array system for DGM collection,
Section 2.2 describes site preparation and brush clearing methods, and Section 2.3 describes the
methods used for the DGM. For tracking and reference purposes, a geospatial 125-ft by 125-ft grid
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system was established for the site using existing North American Datum 83 New York Central State
Plane Coordinates. Grids were numbered 1 through 44 from south to north and lettered “A” through
“RR” from west to east. In the field, the inner and outer radial limits of the OD Grounds were identified
using stakes and/or flagging. Extensive brush clearing was completed and where full brush clearing
could not be completed due to the size of trees (over 6-inch in diameter), 10 ft wide transect where
cleared. Prior to DGM, a MEC avoidance inspection was done to remove surface MEC. DGM data was
collected using an EM61 MK2 towed array system with integrated RTK GPS. The transects were spaced
at 10-ft in order to meet a data quality objective (DQO) of no more than 0.25 cumulative acres of data
gaps in the mapping coverage.

Section 2.5 of the Final Site-Specific Project Report (Weston, 2005) describes the QC and quality
assurance (QA) procedures use during the project. QC seeds were placed at a rate of 1 per 5 acres
(41 seeds) and QA procedures included 48 seeds, reacquisition of 367 targets and intrusive
investigation of 1,248 anomalies to verify the functionality and accuracy of the geophysical data.
Appendix F of the Weston {2005) Final Site-Specific Project Report describes the methods used for
reacquisition and intrusive activities.

2.1.4 Phase ll - 1,500 to 2,500 Ft Radius (2006 Weston)

The Phase Il investigation (Weston, 2006) documents the activities and methods performed to
reacquire, remove, and dispose of target anomalies identified based on analog and DGM and survey
data collected during the Phase | investigation (Weston, 2005). Activities included site preparation,
anomaly investigation, anomaly reacquisition and removal, and demilitarization and disposal. Section
2.2 and 2.3 of the Phase Il Ordnance and Explosives Removal Report (2006, Weston) describes the
site preparation and anomaly investigation.

Prior to intrusive activities, the location of targets were identified using Real Time Kinematic
surveying equipment and the coordinates of each target were downloaded into the Trimble surveying
equipment and flagged based on GPS coordinates. Technicians worked within specific grids and
performed a surface sweep of the area within a 48-inch diameter of each flagged location. Following
the surface sweep, the technicians performed a subsurface investigation to a minimum depth of 4 ft,
or until the anomaly was either located or the signhal was eliminated. This process was initially
completed for anomalies that had a response greater than or equal to 13 mV and the list was later
refined based on the types of items found within the 13mV to 50mV range to include only anomalies
that had a response greater than or equal to 50 mV.

In order to establish evidence that the transects located closest to the Open Detonation Hill were
more saturated with OE/ORS, WESTON began investigating the transects by clearing the transects
located along or in the vicinity of 1,500-ft radius. The UXO Technicians, using the Schonstedt GA-52Cx,
swept the transect two times in opposite directions ensuring that all anomalies were located. During
the course of Phase I, demilitarization operations consisting of either a blow-in-place, intentional
detonation, or thermal treatment (open burn) were conducted as needed to prepare OE for
demilitarization and off-site disposal. Section 2.4, 2.5, and 2.6 of the Phase |l Ordnance and Explosives
Removal Report (Weston, 2006) describes in depth the methods used throughout the Phase I
investigation.
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2.1.5 Additional Munitions Response Site Investigation - 0 to 1,500 ft Radius (2010 Parsons)

The Draft Completion Report for Additional Munitions Response Site Investigations (Parsons,
2010) documented the activities and methods performed as part of the Site Investigation (Sl). There
were three main components to the MEC Characterization effort, a topographical survey, DGM, and
intrusive investigation. The topographical survey was performed by collecting detailed ground surface
elevations using a Trimble Base Station and Rover GPS to collect data to calculate the volume of the
OD Hill at the center of the OD Grounds. To evaluate a depth profile of debris in the OD Hill area, a
geophysical survey was conducted using EM methods over several test plots followed by removal of
soil. Additional EM data collection occurred at depths of 1 foot bgs or 2 feet bgs. Lastly intrusive
investigation of anomalies over 50mV within the test plots were investigated to document the nature
of the anomalies within the test plot area.

2.1.6 Munitions Response Action - 1,000 To 2,000 Ft Radius (2012-2014 Parsons)

The Draft Completion Report for Munitions Response Action (Parsons, 2016) documented the
activities and methods performed as part of the munitions response action. Methods used under this
response action include anomaly reacquisition and intrusive investigation, analog surveys and
intrusive investigation, and MPPEH handling. The Geonics EM61-MK2 time domain electromagnetic
sensor (EM61-MK2) instrument and the Trimble® R8 real-time kinematic global positioning system
were used for reacquisition of existing anomalies that exceeded the Work Plan defined 50mV response
threshold during the previously obtained surveys. The clearance of each mag and dig work area was
performed by teams comprised of certified UXO technicians using analog instruments, including
Schonstedt magnetometers and White’s metal detectors. MPPEH handling on this project included
tracking to establish the final disposition of items identified as MPPEH in the field. Once an item was
identified preliminarily (immediately after digging) as MPPEH the item was again visually inspected by
the UXO QC. After further review, items found not to contain any residual explosive hazard following
inspection were recategorized as material designated as safe (MDAS). Items that were still considered
MPPEH were divided into two groups; those requiring thermal treatment or those requiring explosive
perforation. Only the explosively perforated items could be further classified as MEC items (MEC prior
to processing) before they were classified as MDAS after processing. However, not all items requiring
explosive perforation ended up having been MEC. Some items cannot be distinguished from safe items
that look the same; therefore, demolition is necessary due to the potential that the item was MEC.

2.1.7 MMRP Work of Inner Radius - 0 to 1,000 Ft Radius

Shaw (CB&I) prepared a work plan for proposed work in the area within 1,000 feet of the OD Hill
(Shaw, 2012). CB&I's contract was terminated before their scope was completed, and documentation
of the details of their work is not available for review at this time. Before their contract was terminated,
CB&l did complete a DGM survey within the 1,000 ft radius. The munitions removed during this surface
clearance were stored on site and handled and disposed of under a new contract in 2018. The
documentation of what was removed during the inner radius work is based only on what was found
during the 2018 removal of material left from the previous clearance effort.
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2.2 MUNITIONS CONSTITUENTS/CONTAMINANTS Ol POTENTIAI CONCERN
CHARACTERIZATION METHODS

2.2.1 Expanded Site Inspection (1993 ES)

In 1993, the ESI completed numerous tasks to characterize the environmental setting of OD
Grounds (formerly SEAD-45) regarding MC and COPCs. These tasks included soil sampling,
groundwater investigation, and surface water/sediment investigation.

The soil sampling program included methods such as test pitting and grab samples. Subsurface
samples were collected from test pits located within the OD mound and from test pits located on the
north and west edges of the mound. The samples collected from the test pits were sampled at a 3-
foot depth. Grab samples of surface soils were obtained by removing representative sections of soil
from O to 2 inches below ground surface. Fourteen soil samples were collected and analyzed for the
following: Target Compound List (TCL) VOCs, TCL SVOCs, and TCL pesticides/PCBs and Target Analyte
List (TAL) metals and cyanide according to the NYSDEC Contract Laboratory Program (CLP) Analytical
Services Protocol Statement of Work (SOW). Explosive compounds were analyzed by the
Environmental Protection Agency (EPA) Method 8330, herbicides were analyzed by EPA Method 8150,
and nitrates were analyzed by EPA Method 352.2.

The groundwater investigation program included the installation of four wells. One well was
located upgradient of the mound to obtain background water quality data. The other three wells were
located downgradient of the detonation mound. Wells were of standard construction (i.e., 2-inch 1.D.
Schedule 40 polyvinyl chloride [PVC] with a well screen slot size of 0.010). Wells were screened from
3 feet above the water table (if space allowed) to the top of competent bedrock. A sand pack was
placed by tremie pipe in the annulus and extended a few feet above the well screen. A bentonite seal
was placed above the sand pack. Eight groundwater samples were collected and analyzed for the
following: TCL VOCs, TCL SVOCs, and TCL pesticides/PCBs and TAL metals and cyanide according to
the NYSDEC CLP Analytical Services Protocol SOW. Explosive compounds were analyzed by the EPA
Method 8330, herbicides were analyzed by EPA Method 8150, and nitrates were analyzed by EPA
Method 352.2.

Surface water samples were collected on the site by immersing a clean glass beaker or a sample
bottle without preservatives. Sediment samples were collected by scooping sediment into
decontaminated stainless-steel bowls with a decontaminated trowel. Three sets of samples were
collected from three drainage channels east of the detonation mound and one set was collected from
within the marsh area northwest of the detonation mound. Four surface water samples and four
sediment samples were collected. All the samples were analyzed for the following: TCL VOCs, TCL
SVOCs, and TCL pesticides/PCBs and TAL metals and cyanide according to the NYSDEC CLP Analytical
Services Protocol SOW. Explosive compounds were analyzed by the EPA Method 8330, herbicides were
analyzed by EPA Method 8150, and nitrates were analyzed by EPA Method 352.2.

2.2.2 Additional Munitions Response Site Investigation - 0 to 1,500 ft Radius (2010 Parsons)

Ninety-two samples, including quality assurance/quality control samples, were collected at the
OD Grounds. Samples were collected from: 1) the surface of OD Hill (20 locations); 2) surface locations
at cardinal, ordinal and, intermediate locations, on a series of expanding concentric rings (“Doughnut

18



Seneca Army Depot Activity Draft Compilation of Previous Investigations/Studies, OD Grounds

Rings”) exterior to the OD Hill (37 locations), and 3) surface and subsurface locations (i.e., 0, 2.5, 5,
7.5 and 10 ft bgs) from four test pits excavated immediately adjacent to the toe of the OD Hill mound
(19 locations). Appropriate QC/QA samples, including matrix spike/matrix spike duplicate (MS/MSD),
sample duplicate, and field blanks, were collected.

Samples were submitted to Katahdin Analytical Services in Scarborough, ME, which is a New York
State National Environmental Laboratory Accreditation Conference (NELAC) certified and DoD
Environmental Laboratory Accreditation Program (ELAP) certified laboratory. All the samples were
analyzed for TAL metals using Methods SW846 6010B/747 1A. Explosive compounds were analyzed
by SW846 Method 8330B in 38 of the samples. TCL SVOCs (SW846 Method 8267C), pesticides/PCBs
(SW846 Method 8081A/8082), and organochlorine herbicides (SW846 Method 8151) were analyzed
in 26 of the samples. Eight samples were analyzed for metals leachability using a synthetic
precipitation leaching procedure (SPLP) via SW846 Method 1312 coupled with Method SW846
6010B/7471A.

2.2.3 Perchlorate Sampling (2018 Parsons)

Perchlorate sampling conducted in June 2018 included activities and methods performed as part
of the investigation into the presence or absence of perchlorate in the groundwater and soil at OD
Grounds. Groundwater sampling was conducted at existing wells, that were in good condition as
determined by a well condition survey conducted prior to sampling. New wells were installed at
focations where the existing well was no longer in good condition. Sampling was conducted using low
flow sampling methods. Soil samples were collected from two depths at ten locations. Surface (0-6
inches bgs) and subsurface (18 ~ 24 inches bgs [one location was 12 — 18 inches bgs due to refusal])
soil samples were analyzed for perchlorate. The samples were analyzed by TestAmerica - Denver using
the USEPA Method 6860.
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CHAPTER 3
MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS
CONSTITUENTS/CONTAMINANTS OF POTENTIAL CONCERN
CHARACTERIZATION RESULTS

The following subsections describe the results from previous investigations and removal actions
conducted at the OD Grounds at the Seneca Army Depot. The reports cover a long range of time;
therefore, the terms used to describe the munitions related items found during each study has
changed over time. When sufficient detail is available to specify, current terms (e.g., munitions debris,
munitions and explosives of concern, material designated as safe, and material presenting a potential
explosive hazard) were used to replace older terms such as “OE”, as appropriate. Original terms have
been used as necessary when an appropriate replacement cannot be determined.

3.1 MUNITIONS AND EXPLOSIVES OF CONCERN CHARACTERIZATION RESULTS

3.1.1 Expanded Site Inspection (1995 Engineering Science)
3.1.1.1 Description

The Expanded S! included electromagnetic (EM-31) and ground penetrating radar surveys at
SEAD-45. The purpose of this investigation was to conduct an ESI at SWMUs that were designated as
AQCs within the SEDA (ES, 1995). The area for the surveys focused on an approximately 800- by 200-
ft grid directly centered over the open detonation mound. The surveys did not include the topographic
footprint of the OD Hill but were focused on the area adjacent to the hill.

3.1.1.2 Results

The ESI report used both the quadrature and in-phase response of the EM-31 for site evaluation.
As stated in the ESI report, the in-phase response is particularly sensitive to concentrations of discrete
metallic objects, whereas the quadrature response is better at identifying large scale changes in the
subsurface. The final ESI report (ES, 1995) reports that the quadrature response of the EM survey
identified a few linear features later identified as piles and blasting wires and many small isolated
anomalies throughout the survey area. The in-phase EM survey identified the same linear features as
well as additional smaller isolated anomalies scattered across much of the survey area. Five detailed
GPR grids were conducted to further characterize several anomalies identified by the EM survey. Two
were characterized as having a long linear signal; one was estimated at 10-12 linear feet and another
at 38 linear feet. The specific source of the EM anomalies in the other three GPR grids could not be
identified in the GPR records.

Following the surveys, 10 test pits were excavated to identify the sources of various EM
anomalies. These test pits identified buried pipe and determined that 8 to 10 anomaly lobes were
caused by conduit and blasting wire leading to the former blasting pits. One of the test pits
encountered a variety of material, including munitions fragments, wood, ash, wire, nails, etc., much of
which contributed to the observed EM anomalies.
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3.1.2 OE Engineering Evaluation / Cost Analysis - 0 to 1,800 Ft Radius (2004 Parsons-ES)
3.1.2.1 Description

As described in the Final OE EE/CA report (Parsons-ES, 2004), a DGM survey was conducted using
an EM61 between June 2000 and December 2000. The DGM survey covered 13 acres of 100- by
100-ft grids within a 60-acre area (approximately 1,600 by 1,600 ft) centered over the Open
Detonation Berm. Additional DGM was conducted northwest and west of the DGM gridded area and
within the 1,800-ft buffer of the OD range. These “meandering path” surveys collected 3.5 acres of
data across an area of approximately 174-acres (Figure 3.1). Following the DGM surveys, intrusive
investigation of select anomalies was performed. Within the center gridded area, an additional 1.4
acres of data was collected using mag and flag methods in 6 grids where the EM61 could not be used
due to vegetation. All anomalies were flagged; two of these grids were investigated intrusively.

The grid survey (DGM and mag-and-flag survey) covered approximately 24% of the 60 acres
investigation area and identified 1,337 anomalies. Because the metallic density was so high, a typical
background of -2 to 6mV could not be used to contour the data. Due to this issue anomalies were
selected by increasing the contouring range as needed until the 20 highest amplitude anomalies could
be selected from each grid. In total 1,152 anomalies were identified for intrusive investigation in the
fifty-seven EM61 grids. Two of the mag-and-flag grids were also intrusively investigated; however,
detailed data was not collected for these grids.

The meandering path data covered approximately 2% of the 174 acres investigated. Due to the
thick brush to the east and an existing removal action on the SEAD 23 Open Burning (OB) Grounds to
the south, the transect data was confined to the west and north of the grid investigation area. Figure
3.1 shows the locations of the OE EE/CA grids and meandering path transects.

3.1.2.2 Results

Of the 1,337 grid-based DGM anomalies, 1,152 were intrusively investigated and 49 UX0 items
and 432 “OE” items (likely MD) were identified. Of the 970 meandering path anomalies, 701 were
intrusively investigated. On the meandering paths 21 UXO items and 380 “OE” items (Likely MD) were
identified. Figure 3.1 shows the locations of recovered munitions related items and UXO items,
respectively. Table 3.1 summarizes the areas and estimated densities based on the EE/CA data. Table
3.2 summarizes the depth distribution of recovered items. As shown in Table 3.2, during the OE EE/CA
99% of the recovered MEC/MPPEH/MD items were found within the top 18 inches of soil. Table 3.3
lists the munitions types that were identified from munitions debris or MEC found during the OE EE/CA
investigation.
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OE EE/CA (2004 PARSONS-ES)

TABLE 3.1 SUMMARY OF DGM RESULTS AND DENSITIES

COVERAGE FINDINGS RESULTS
MPPEH
ANOMALI OMMENTS
AREA ACRES | ANOMALIES | MPPEH < - PER g
PER ACRE
ACRE
The anomaly per acre estimate
Total Identified: 49 of and resulting MPPEH per acre
Center Acres: 60 1,337 1152 102,80 3.76t0 estimates are likely biased low
Area DGM Dug: andaiEliee : 4373 due to selection methods
Acres: 13 1,152 caused by a high density of
metal in these areas.
Buffer Total
Area: P The MPPEH per acre estimates
: Identified: 970
Outside Af;e: e"t:)I:g. 210f701 2771 6to have some uncertainty due to
center to 3 anomalies ' 8.3 assumptions applied to un-dug
DGM 701 :
1,800-ft anomalies.
Acres: 3.5
buffer

1

@

3

During the data processing the high density of metal prevented anomaly selection at a normal background threshold. The method
used as described and referenced in Section 2.1.2 required increasing the contouring range until individual anomalies could be
selected, as such the anomaly density is likely biased low and the total number of anomalies per acre is likely much larger than
those presented.

Due to 1) the selection process and 2) not digging all anomalies there is likely a certain degree of uncertainty in the calculation
of MPPEH density. The lower range assumes that none of the undug anomalies were MPPEH and it may be an underestimate of
the MPPEH density.

The upper estimate assumes that the same rate of MPPEH will occur in the undug anomalies (4.25 MPPEH per 100 anomalies in
the center area and 3.00 MPPEH per 100 anomalies in the buffer area) and may represent either and over or under estimate of
the actual MPPEH density within the selected anomalies.

TABLE 3.2 DEPTH OF RECOVERED ITEMS
OE EE/CA (2004 PARSONS-ES)

DEPTH (INCHES RECOVERED ITEM TYPE
BGS TOP OF
ITEM) OE Uxo GRAND TOTAL
0 26 8 34 3.9%
0.5t0 6 647 57 704 79.8%
7to 12 121 4 125 14.2%
13t0 18 14 0 14 1.6%
19t024 2 0 0.2%
25t0 30 0 0 0.0%
31t0 36 1 0.2%
37+ 1 0 0.1%
Total 812 70 882 100.0%
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TABLE 3.3 MUNITIONS TYPES IDENTIFIED
OE EE/CA (2004 PARSONS-ES)
INVESTIGATION AREA IDENTIFIED MUNITIONS TYPES
0to 1,800 ft radius 37mm Projectile: Armor-Piercing High Explosive (APHE), M80
40mm Rifle Grenade
75mm Projectile: APHE, M61A1
105mm Projectile: White Phosphorous (WP), M60 Series
4lb. Fragmentation Bomb: M83 (Butterfly)
Fuzes (various models)
3.5-inch Rocket
5-inch high velocity aerial rocket (HVAR)
20mm Projectiles

25mm Projectiles

57mm Projectiles
81mm Mortar Round
90mm Projectiles
115mm Projectiles
120mm Projectiles

155mm Projectiles

2501b bombs (concrete filled, left in place due to weight).

3.1.3 Phasel - 1,000 to 2,500 Ft Radius (2005 Weston)
3.1.3.1 Description

Atime-sensitive geophysical investigation was conducted between the 1,000-foot (ft) and 2,500-ft
radial limits of the OD Grounds at the Seneca Army Depot Activity (SEAD 45/115 OD Grounds) between
02 June 2003 and 27 August 2003. The Phase | investigation was performed by Weston Solutions,
Inc. (Weston) with Parsons conducting the geophysical mapping. The purpose for collecting this
information was to refine acreage estimates for the remedial zones outlined in the OE EE/CA (Parsons-
ES, 2004) and to develop a cost estimate for future MEC removal actions at the site.

The Phase 1 investigation included a MEC avoidance inspection, vegetation clearing, surveying,
DGM, and “mag and flag” mapping. For the DGM effort, an EM61 towed-array system was used to
collect data in all non-wooded/open areas and where sufficient transects could be cut to collect towed
array data (approximately 213 acres between the 1,000-ft and 2,500-ft radial limits of the OD
Grounds). Where trees greater than 6 inches in diameter limited sufficient brush clearing, an analog
“mag & flag” approach using hand-held Schonstedt magnetometers was used to locate subsurface
anomalies in wooded/transect areas (9.65 acres between the 1,000-ft and 2,500-ft radial limits of
the OD Grounds) (Figure 3.2). QA and QC seeds were used to evaluate the project. Reacquisition of
367 targets and intrusive investigation of 1,248 anomalies was completed to verify the functionality
and accuracy of the geophysical data.

23



Seneca Army Depot Activity Draft Compilation of Previous InvestLg(ations/Studies, 0D Grounds

3.1.3.2 Results

In total, approximately 213 acres of DGM and 9.65 acres of “mag and flag” transect data was
collected as part of the Phase | investigation. Results of the digital and analog geophysical surveys
indicate that approximately 599 targets per acre exist between 1,000 ft and 1,500 ft of the OD
Grounds center and approximately 139 targets per acre (non-wooded areas) to 293 targets (wooded
transect areas) exist between 1,500 ft and 2,500 ft from the OD Grounds center. It should be noted
that this variability is due to the difference between sensors used to collect the digital and analog data.
These results confirm that the density of MPPEH and munitions debris within the OD Grounds
decreases further away from the OD Grounds center, as was indicated in the OE EE/CA (Parsons-ES,
2004). Due to the high-density of targets found outside the initial 1,000-ft inner radius, the area of the
OD Grounds that is considered to have a high density of MPPEH and MD was extended to a radial limit
of 1,500 ft from the OD Grounds Center.

As part of the QA process, USACE selected 1,248 locations for intrusive investigation. A total of
512 items were manually excavated from target anomaly locations identified using the EM61 MK2 in
non-wooded/open areas of the OD Grounds. Another 736 items were excavated from anomaly target
locations within the transects. Anomaly densities and derived MPPEH densities, based on the
distribution of anomalies and number of MPPEH items identified during the intrusive investigation are
presented in Tables 3.4 and 3.5 which illustrates that the number of anomalies and MPPEH decreases
with distance from OD Hill. Anomaly size, as interpreted by larger mV response, shows a correlation
with distance from OD Hill (Table 3.6). The number of targets with higher mV response tending to be
within the 1,000 - 1,500 ft radius whereas the number of targets with smaller mV responses were
found farther from OD Hill. More than half of the targets identified within the 1,000 - 1,500 ft radius
were greater than 50mV in contrast to nearly half of the targets identified within the 1,500 - 2,000 ft
radius were between 10 and 20 mV. As illustrated in Table 3.7, the intrusive selection is more heavily
weighted toward investigation of larger anomalies. The distribution of mV responses (sum of channels
1 to 4) in the entire anomaly data set was compared to the distribution of the items intrusively
investigated and tended to bias towards targets greater than 50mV. The majority of MPPEH items
discovered were at responses greater than 50mV (Table 3.7). The depth distribution of excavated
items is presented in Table 3.8. Approximately 98% of the intrusively investigated items were found at
a maximum depth (top of item) of 12 inches bgs. Table 3.9 lists a summary of the munitions types that
were identified from munitions debris or MPPEH found during the Phase | investigation.
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TABLE 3.4 SUMMARY OF DGM RESULTS AND DENSITIES IN NON-WOODED AREAS
PHASE | INVESTIGATION (2003 WESTON)

COVERAGE FINDINGS RESULTS
MPPEH
ANOMALIES PER
AREA ACRES | ANOMALIES MPPEH PER ACRE ACRE COMMENTS
000 ft Total

<bt,ffer “ Acres: The DGM Acreage was

the OD 72.3 Identified: B B not reported as these
Grbints DGM 1,093 anomalies were outside

p— Acres: (Not the investigation area.

Available)

Anomalies per acre
1,000to Total estimate is anticipated
1,250 ft Acres: to be biased low due to
buffer of 40.6 Identified: 77300 71.1@ closely spaced and e
the OD DGM 16,076 overlapping anomalies;
Grounds Acres: therefore, the MPPEH

Center 20.8 per acre estimate is
likely biased low.

Anomalies peracre
1,250 to Total estimate is anticipated
1,500 ft Acres: to be biased low due to
buffer of 494 Identified: closely spaced and

1) 2

the OD DGM 13,014 e s overlapping anomalies;
Grounds Acres: . therefore, the MPPEH

Center 26.9 gg:lPPEH ¥ per acre estimate is

; likely biased low.
=7 intrusively
o . N
e P investigated Anomalies per acre
1,750 ft Cres: anomalies e i Y
buffer of 58.6 Identified: e Y
0D " 10.740 (9.2 MPPEH 281 25.90) to be accurate. MPPEH
i ADc?e“: ’ per 10?_ ) per acre estimate is
g anomalies i i

Center 38.2 likely biased high.
i e Total. Anomalies per acre
2,000 ft Acres: : s
buffer of 67.6 Identified: estimate is anticipated
the 0D DGM 7217 ’ 182 16.7@ to be accurate. MPPEH
Gouiads Kigs: ’ per acre estimate is

Center 396 likely biased high.
i'g%(())tf(t) AT:::;: Anomalies peracre
blylffer of 76.6 dentified: estimate is anticipated
the OD 6,577 ’ 138 12,74 to be accurate. MPPEH
Grounds AI:;?:: ' per acre estimate is

Conter 476 likely biased high.

Ti

22'%53%2 A:rt:;. Anomalies peracre
buffer of 85.6 Identified: estimate is anticipated
the OD D G.M 6.071 ’ 125 115 to be accurate. MPPEH
Cloamds o ; per Acres estimate is

Center 18.6 likely biased high.

(1) The Final Site-Specific Project Report (Weston, 2005) described the area between 1,000 and 1,500 ft of the OD grounds center
as being “saturated” (i.e., having closely spaced and overlapping anomalies). Therefore, it is assumed that target selection in
these areas was impacted by the high density of metal and that the anomaly densities are biased low in this area.
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(2) To derive the MPPEH density, the MPPEH rate from the intrusive results was multiplied by the anticipated number of anomalies
in each zone. Intrusive results were biased toward larger anomalies more likely to represent MPPEH (81% of intrusively
investigated anomalies were over 50mV in amplitude). Therefore, the MPPEH per anomaly estimates may bias the MPPEH density
to be higher than the actual density. However, because the total number of anomalies are expected to be biased lower due to the
anomaly density in this area, the calculated MPPEH densities may also be biased low. Therefore, there is a significant level of
uncertainty in the MPPEH rates in areas closer to the OD Hill.

(3) To derive the MPPEH density the MPPEH rate from the intrusive results was multiplied by the anticipated number of anomalies in
each zone. Intrusive results were biased toward larger anomalies which are more likely to represent MPPEH than smaller
amplitude anomalies. Therefore, the MPPEH per acre estimate may represent an over estimate of the actual MPPEH density within
these areas.

TABLE 3.5 SUMMARY OF ANALOG RESULTS AND DENSITIES IN WOODED AREAS
PHASE 1 INVESTIGATION (2003 WESTON)

COVERAGE FINDINGS RESULTS
MPPEH
ANOMALIES PER
AREA ACRES ANOMALIES MPPEH PER ACRE ACRE COMMENTS
Wooded Total
:r(:ea? Acres: 3 MPPEH in 736 The MPPEH per
1,000t ~165 intrusively acr_e e§tlmate is
2 500 ft Identified: 2,829 investigated significantly
) . 3 293 1.2 lower that rates
bufferof | Magand Investigated: 736 anomalies in DGM data
the OD Dig (0.4 MPPEH per and is likely an
G(I:'z::l;s A:r:s: 100 anomalies) underestimate.
.65
TABLE 3.6 SUMMARY OF ANOMALY RESPONSE
PHASE | INVESTIGATION (2003 WESTON)
NUVIBER OF TARGETS NUMBER OF
MV 1,000 - 1,500 1,500 - 2,500 FT INTRUSIVE
RESPONSE FT TOTAL TOTAL TARGETS
0-10 494 2% 2,289 7% 2,783 5% 0 0%
10.1-20 5,907 20% 14,583 48% 20,490 34% 24 5%
20.1-30 3,668 12% 4,106 13% 7,774 13% 27 5%
30.1-40 2,711 9% 2,193 7% 4,904 8% 25 5%
40.1-50 2,047 7% 1,304 4% 3,351 6% 21 4%
>50.1 15,356 51% 6,130 20% 21,486 35% 403 81%
TOTAL 30,183 100% 30,605 100% 60,788 100% 500 100%




Seneca Army Depot Activity

Draft Compilation of Previous Investigations/Studies, OD Grounds

TABLE 3.7 SUMMARY OF ANOMALY TYPE BY MV RESPONSE

PHASE | INVESTIGATION (2003 WESTON)

NUMBER OF NUMBER OF ANOMALY TYPES
INTRUSIVE
MV RESPONSE TARGETS MPPEH MD NON-OE NO CONTACT
0-10 0 0 0% 0 0% 0 0% 0 0%
10.1-20 24 1 4% 5 21% | 15 | 63% 3 13%
20.1-30 27 2 % 10 | 37% | 10 | 37% 5 19%
30.1-40 25 2 8% 11 | 44% | 10 | 40% 2 8%
40.1-50 21 1 5% 11 | 52% 9 43% 0 0%
>50.1 403 40 | 10% | 210 | 52% | 149 | 37% 4 1%
TOTAL 500 46 | 9% | 247 | 49% [ 193 | 39% | 14 3%
TABLE 3.8 DEPTH DISTRIBUTION OF NON-SEED ITEMS IN NON-WOODED AREAS
PHASE | INVESTIGATION (2003 WESTON)
DEPTH ANOMALY TYPE
(INCHES
BGS TO TOP NO
OF ITEM) CONTACT NON-OE MPPEH ORS GRAND TOTAL
0 0 25 2 15 42 9%
0.5106 0 127 36 192 355 73%
Tt 12 0 32 8 37 77 16%
131018 0 6 0 1 7 1%
191024 0 1 0 2 3 1%
251030 0 0 0 0 0 0%
31t036 0 1 0 0 1 0%
37+ 0 1 0 0 1 0%
No Contact 14 = = = 14 =
TOTAL 14 193 46 247 500 100%
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TABLE 3.9 MUNITIONS TYPES IDENTIFIED
PHASE | INVESTIGATION (2003 WESTON)

Category Identified Munitions Types
Bomb 20-Ib (unspecified type)
Unspecified type and size
Fuze Burster
Dispenser

Nose Fuze (unspecified type)

Variable Time Fuze (unspecified)
Fuze (M51 series [T-bar], M103, unspecified)

Mortar Mortar, 4.2 inch, type unspecified
Mortar, Unknown type/size
Other Mine, Armor Piercing (AP) Bouncing Betty
155mm Rocket Assisted Projectile Round Tail
Projectile Projectile, 105mm, (unspecified type)

106mm High Explosive Anti-Tank (HEAT) projectile
Projectile, 20mm, (High Explosive [HE], Unspecified)
Projectile, 40mm, (unspecified type)
Projectile, 57mm, (unspecified type)
Projectile, 6 inch, APHE
Projectile, 75mm, (APHE, HE, Smoke, unspecified type)
Projectile, 76mm, (APHE [unspecified model], unspecified type)
Rocket Rocket, 2.36 inch, (unspecified type)
Mini-Rocket

Rocket Burster

3.1.4 Phase Il - 1,500 to 2,500 Ft Radius (2003-2005 Weston)

3.1.4.1 Description

The Phase Il removal was conducted between the 1,500-ft and 2,500-ft radial limits of the SEAD
45/115 OD Grounds between September 2003 and March 2005 by Weston. The anomaly and
intrusive results counts summarized in the Draft Phase il Ordnance and Explosives Removal Report
(Weston, 2006) are inconsistent with the Final Phase | and |l database provided by USACE. A final
version of the Removal Report was not provided during the production of this compilation report;
therefore, the values and numbers summarized from the Phase Il removal action are derived directly
from the USACE database with the assistance of a Geographic Information System (GIS) to develop
zone specific estimates. Because the database contains the intrusive results from both the Phase |
and Phase Il intrusive efforts the full data set was summarized in this section. During the Phase | and
Il efforts, an intrusive investigation was conducted at 6,474 anomaly locations identified during the
Phase | geophysical investigation and at 169 of the 220 “mag & flag” wooded area transects mapped
during the Phase | investigation (Figure 3.3).

The Phase | and Il investigations included anomaly reacquisition, anomaly intrusive investigation,
demilitarization operations (blow-in-place, intentional detonation, or thermal treatment), and off-site
scrap disposal. The 6,474 anomalies investigated in the open areas represented targets ranging from
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9.5 mV to 163,495mV. The geodatabase identifies 6,148 anomalies with a sum total mV response
greater than 50mV in the buffer area beyond 1,500 feet. Of those 6,148 anomalies, 3,427 of them
were intrusively investigated. A total of 36 QC seeds were recovered during the anomaly removal.
Within the 169 mag and flag transects, 6,663 items were removed. During Phase Il QC inspections
were conducted on 10% of all anomalies and 10% of the transect areas.

3.1.4.2 Results

Based on the final database provided by USACE, 6,474 targets identified during the Phase | DGM were
intrusively investigated. In addition, 169 of the 220 transects of “mag and flag” areas were intrusively
investigated. The removal efforts resulted in removal of 854 OE items, 8,538 Ordnance Related Scrap,
3,998 Non-OE items, 974 No-contacts, and 36 QC items. Anomaly densities and derived MPPEH
densities based on the distribution of anomalies and number of OE items identified during the intrusive
investigation are presented in Table 3.10. While the data reports the items found using older language
and refers to the items as Ordnance and Explosives and Ordnance Related Scrap, we have assumed
that each OE item represented MPPEH and ORS is MD and have used this newer terminology within
the summary tables. These data help to show how the results change with distance from the OD
grounds. While the Phase |l effort was focused on the 1,500-foot to 2,500-foot buffer area, additional
details from the database have been included where available.

Table 3.11 summarizes the number of total anomalies, number of intrusively investigated
anomalies, number of items found, and the number of MPPEH items found within several ranges of
mV responses (Sum of channels 1 to 4). The percentage of MPPEH items per intrusively investigated
anomaly shows that the occurrence of MPPEH items increases with mV strength; however, MPPEH
items were found in all mV ranges. Table 3.12 shows the distribution of the type of items found based
on several ranges of mV responses (Sum of channels 1 to 4). The percentages show the distribution
by type in each mV range and show that the rates of MPPEH and MD tend to increase with mV response-
the Non-OE is relatively stable around 40-45% and decreases over 50 mV. No contacts decrease
significantly as the mV response increases.

Tables 3.13 and 3.14 show the depth distribution of excavated items for the “mag and dig”
investigation in the wooded areas and the post DGM intrusive investigation in the open areas,
respectively. Based on the intrusive data records, 96.3% and 95.5% of the items in the wooded and
non-wooded areas, respectively, were found at a maximum top of item depth of 12 inches bgs. Table
3.15 lists the munitions types that were identified from munitions debris or MPPEH found during the
Phase Il investigation.
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TABLE 3.10 SUMMARY OF DGM RESULTS AND DENSITIES IN NON-WOODED AREAS
PHASE Il REMOVAL (2003-2005 WESTON)

COVERAGE FINDINGS RESULTS
MPPEH MPPEH
PER ANOMALIES PER
AREA | ACRES | ANOMALIES COUNT MPPEH TARGET | PER ACRE ACRE COMMENTS
6.3mVto Identified: 89
Total 13mv Investigated: 0
<1,000 Acres: ltems: 0
ftbuffer 23 Identified: 370 ki
of the 72. : No Anomalies within the 1,000-foot buffer
oD DGM 13mVto 50mV | Investigated: 0 - = - - where investigated as part of the Phase | or
Grounds Acres: ltems: 0 Phase Il investigation.
Center it Identified: 634
Available) .
250mV Investigated: 0
ltems: 0
.3t Identified: 769
.3mVto P
13mv Investigated: 0 - - 370
1,000 Total Items: 0 Total Anomaly Density is 773 per acre(),
"1°250 : Acres: Identified: 5,294
buffer of 40.6 13mVto 50mV | Investigated: 1 1 100% 254.5 _ Insufficient intrusive data to calculate
the OD DGM Items: 1 reliable MPPEH densities.
Grounds | Acres: —— The high MPPEH, anomaly ratio suggest that
Center 2%e 10,013 the anomaly selection was biased @.
250mvV Invyestigated: 11 6 50% 481.4
Items: 12
6.3mV o Identified: 1,735 Total Anomaly Density is 484 per acre(t),
' Investigated: 0 - = 64.5 -
1,250 Total e
% Acres: ltems: 0 Insufficient intrusive data to calculate
1,500 ft 49.4 Identified: 6,552 reliable MPPEH den.s?ties atlow n!V range.
buffer of DGM 13mVto 50mV | Investigated: 18 2 11% 243.6 2680 M) s
the OD Acres: ftems: 18 SHIRI SN2,
Grounds 26.9 o
Center Identified: 4,727 Total MPPEH Density is estimated at 105 per
250mvV Investigated: 39 17 44% 175.7 7738 acre assuming a 3% MPPEH rate in the low
Items: 45 mV range.

30



Seneca Army Depot Activity

Draft Compilation of Previous Investigations/Studies, OD Grounds

TABLE 3.10 SUMMARY OF DGM RESULTS AND DENSITIES IN NON-WOODED AREAS

PHASE Il REMOVAL (2003-2005 WESTON)

COVERAGE FINDINGS RESULTS
MPPEH MPPEH
PER ANOMALIES PER
AREA ACRES | ANOMALIES COUNT MPPEH TARGET PER ACRE ACRE COMMENTS
Identified: 2,262
?'ssn:"\y o Investigated: 124 4 3.1% 59.2 18
1,500 Total Items: 127
to 2 =
1,750 ft oS Ident'ﬁed' Siden Total Anomaly Density is 281 per acre.
buffer of 58.6 13mVto 50mV | Investigated: 484 64 13% 1424 18.5
the OD I::fx_ Heme:: o Total MPPEH Density is 40 per acre.
Grounds ' Identified: 3,040
Center e Investigated:
250mV 1,504 395 25% 79.6 19.9
ltems: 2,268
6.3mV Identified: 3,503
i Investigated: 102 2 2.0% 88.5 18
1,750 my
g Total ltems: 104
to Acres: Py i
2,000 ft 67.6 Identified: 2,350 Total Anomaly Density is 182 per acre.
buffer of D G‘M 13mVto 50mV | Investigated: 638 54 8.5% 593 4.7
the 0D : ltems: 679 Total MPPEH Density is 12 per acre.
Grounds gcé&" T
Center .6 Identified: 1,364
250mV Investigated: 917 133 15% 34.4 5.2
Items: 1,164
Identified: 2,579
6.3mVto Investigated: 2 0 - 54.2 = Total Anomaly Density is 138 per acre.
2 Total ltems: 2
2z | =t e
buffer of By 13mVto 50mV | Investigated: 852 18 2.1% 65.8 14 eliable PRI 2l I T am B
the 0D oG Items: 920 i
Grounds g : Total MPPEH Density is estimated at 4.3 per
Center 41.6 Identified: 868 acre assuming a 3% MPPEH rate in the low
250mv Investigated: 393 29 7.4% 18.2 13 mV range.
Items: 451
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TABLE 3.10 SUMMARY OF DGM RESULTS AND DENSITIES IN NON-WOODED AREAS
PHASE Il REMOVAL (2003-2005 WESTON)

COVERAGE FINDINGS RESULTS
MPPEH MPPEH
PER ANOMALIES PER

AREA ACRES | ANOMALIES COUNT MPPEH TARGET PER ACRE ACRE COMMENTS

Identified: 2,254
2250 c Investigated: 23 0 - 464 -
9 il I Total Anomaly Density is 125 per acre.
2,500t g‘;’?z Identified: 2,941
E:::;e i DG.M 13mV to 50mV Investigated: 753 11 1.5% 60.5 0.88 Total MPPEH Density is estimated at 2.7 per
the OD Acres: Items:819 acre assuming a 3% MPPEH rate in the low
Grounds | 48.6 Identified: 876 mV range.
Center 250mV Investigated: 523 13 2.5% 18.0 0.45

ltems: 553

(1) The Final Site-Specific Project Report (Weston, 2005) described the area between 1,000 and 1,500 ft of the OD grounds center as being “saturated” (i.e., having closely spaced and

overlapping anomalies). Therefore, it is assumed that target selection in these areas was impacted by the high density of metal and that the anomaly densities are biased low in this
area.

(2) To derive the MPPEH density, the MPPEH rate from the intrusive results was muitiplied by the anticipated number of anomalies in each zone. Intrusive results were biased toward
larger anomalies more likely to represent MPPEH (81% of intrusively investigated anomalies were over 50mV in amplitude). Therefore, the MPPEH per anomaly estimates may bias the
MPPEH density to be higher than the actual density. However, because the total number of anomalies are expected to be biased lower due to the anomaly density in this area, the
calculated MPPEH densities may also be biased low. Therefore, there is a significant level of uncertainty in the MPPEH rates in areas closer to the OD Hill.

(3) Toderive the MPPEH density the MPPEH rate from the intrusive results was multiplied by the anticipated number of anomalies in each zone. Intrusive results were biased toward larger

anomalies which are more likely to represent MPPEH than smaller amplitude anomalies. Therefore, the MPPEH per acre estimate may represent an over estimate of the actual MPPEH
density within these areas.
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TABLE 3.11 SUMMARY OF RESULTS BY MV RESPONSE
PHASE Il REMOVAL (2003-2005 WESTON)
NUMBER OF MPPEH
ANOMALIES PER
Mv NUMBER OF INTRUSIVELY NUMBER OF NUMBER OF | INTRUSIVE
RESPONSE ANOMALIES INVESTIGATED | ITEMS FOUND | MPPEH ITEMS | ANOMALY
0-10 2,783 4.6% 60 0.9% 61 0.8% 1 0.13% 1.7%
10.1-20 20,490 33.7% 1,648 25.5% 1,747 22.6% 51 6.8% 3.1%
20.1-30 7,774 12.8% 772 11.9% 843 10.9% 48 6.4% 6.2%
30.1-40 4,904 8.1% 337 5.2% 369 4.8% 33 4.4% 9.8%
40.1-50 3,351 5.5% 205 3.2% 239 3.1% 28 3.7% 13.7%
>50.1 21,486 35.3% 3,452 53.3% 4,478 57.9% 588 79% 17.0%
TOTAL 60,788 100% 6,474 100% 1,737 100% 749 100% -

TABLE 3.12 SUMMARY OF ANOMALY TYPE BY MV RESPONSE
PHASE 1l REMOVAL (2003-2005 WESTON)

NUMBER NUMBER OF ITEMS BY TYPE AND PERCENT OF TOTAL ITEMS
OF
MV INTRUSIVE
RESPONSE | ITEMS MPPEH MD NON-OE Qc NO CONTACT

0-10 61 1 1.64% 4 6.6% 20 32.8% 0 0% 36 59.0%
10.1-20 1747 51 2.92% 4160 23.8% 7651 43.8% 2 0.11% 513 29.4%
20.1-30 843 48 5.69% 252 29.9% 376 44.6% 2 0.24% 165 19.6%
30.1-40 369 33 8.94% 120 32.5% 152 41.2% 0 0% 64 17.3%
40.1-50 239 28 11.72% 90 37.7% 98 41.0% 2 0.84% 21 8.8%

>50.1 4478 588 13.13% 2431 54.3% 12581 28.1% 30 0.67% 171 3.8%

TOTAL 7,737 749 10% 3302 43% 2680 35% 36 0.5% 970 13%

(1) The Draft Phase Il Ordnance and Explosives Removal Report (Weston, 2006) lists the intrusive results in Appendix C. Eleven items were
identified using the anomaly type code “NON” indicating Non-OE; however, the comments indicated the items were ORS. Therefore, the
counts in this table have been updated to list these eleven items as ORS.
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TABLE 3.13 DEPTH DISTRIBUTION OF NON-SEED ITEMS IN WOODED AREAS
PHASE |l REMOVAL (2003-2005 WESTON)

DEPTH ANOMALY TYPE
(INCHES
BGS TOP NO
OF ITEM) MPPEH MD NON-OE CONTACT GRAND TOTAL
0/0TS 1 12 32 0 45 0.68%
0.5t06 81 4403 848 1 5333 80%
7t012 22 177 244 2 1045 16%
13t0 18 1 17 36 0 54 0.81%
1910 24 0 0 11 0.17%
25t0 30 0 0 3 0.05%
31t036 0 0 1 0.02%
Various 0 25 0 25 0.38%
NA 0 25 120 1 146 2.2%
Total 105 5236 1318 4 6663 100%

TABLE 3.14 DEPTH DISTRIBUTION OF NON-SEED ITEMS IN NON-WOODED AREAS
PHASE Il REMOVAL (2003-2005 WESTON)

DEPTH ANOMALY TYPE
(INCHES
BGS
TOP OF NO
ITEM) | MPPEH | MD | NON-OE| QC | CONTACT GRAND TOTAL
0 4 44 133 18 0 199 2.6%
0.5t06 546 267200 16160 6 2 4842 63%
Tto12 170 561 7480 6 864 2349 30%
13t0 18 25 27 115 4 96 267 3.5%
19to 24 2 7 38 0 8 55 0.71%
25t030 1 1 15 0 17 0.22%
31to 36 1 1 0 1 3 0.04%
37+ 0 0 4 1 5 0.06%
Total 749 3302 2680 36 970 7737 100%

(1) The Draft Phase Il Ordnance and Explosives Removal Report (Weston, 2006) lists the intrusive results in Appendix C. Eleven items
were identified using the anomaly type code “NON”" indicating Non-OE; however, the comments indicated the items were ORS.
Therefore, the counts in this table have been updated to list these eleven items as ORS.
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TABLE 3.15 MUNITIONS TYPES IDENTIFIED
PHASE Il REMOVAL (2003-2005 WESTON)

CATEGORY IDENTIFIED MUNITIONS TYPES
Bomb 20-Ib {(unspecified type)
Unspecified type and size
Fuze Adapter
Burster
Dispenser

Nose Fuze {unspecified type)
Fuze (M66, M51 series [T-bar], M47, M103)
Mine Mine, AP Bouncing Betty (M2A1 and type unspecified)

Mortar Mortar, 4.2 inch, type unspecified
Mortar, 60mm, type unspecified
Mortar, 81mm, type unspecified

Mortar, Unknown type/size
Other 1.1 inch Anti-aircraft Mk1 Mod 14
155mm Rocket Assisted Projectile (RAP) Round Tail

155mm Smoke Pot
Smoke pot
5 inch RAP Base Plate

Projectile Projectile, 20mm, unspecified type

Projectile, 25mm

Projectile, 30mm, Unspecified
Projectile, 37mm, (APHE, HE, unspecified type)
Projectile, 3 inch, Mk 31
Projectile, 40mm, (HE, unspecified type)
Projectile, 57mm, (HE, unspecified type)
Projectile, 6 inch, APHE
Projectile, 75mm, (APHE, HE, Smoke, unspecified type)
Projectile, 76mm, (APHE [unspecified model], unspecified type)
Projectile, 105mm, (illumination, unspecified type)
Projectile, 106mm, HEAT
Projectile, 155mm, (unspecified type)
Rocket Rocket, 2.36 inch, (WP, unspecified type)
Rocket, 3 inch, (unspecified type)
Rocket, 3.5 inch, (unspecified type)
Mini-Rocket
Rocket Burster
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3.1.5 Additional Munitions Response Site Investigation - 0 to 1,500 ft Radius (2010 Parsons)
3.1.5.1 Description

A focused site investigation was conducted by Parsons ES in 2010 and included topographic and
geophysical surveys of specific areas within the OD Grounds and the collection and analysis of soil
samples from test pits and surface soil locations. The objectives of the site investigation included
determining MC/COPC concentrations in sub-surface and surface soils in or adjacent to the OD Hill;
depth of soil and debris in saturated areas for geophysical mapping to identify individual anomalies;
determine the volume of soil in the OD Hill; and estimation of the bedrock surface at the OD Grounds.
The MC/COPC elements conducted as part of this site investigation are discussed in Section 3.2.2.

The focused Sl included a preliminary assessment of the vertical deposition of MPPEH, MD,
MC/COPCs, and cultural debris at five text plot locations selected at different distances and in different
directions from the OD Hill. Figure 3.4 shows the location of the five test plots. The following process
was followed at each test plot:

1) DGM data previously collected at the site was evaluated and anomalies greater than 50 mV
in magnitude where excavated to remove the source.

N

One foot of soil was removed from the text plot area.
DGM data was recollected over the excavated area.

Anomalies were counted and anomalies over 50 mV were investigated.

2 8 48

if the initial geophysical survey at a test plot location continued to show high levels of
geophysical anomalies, additional one-foot excavations and repeat DGM surveys were
conducted as directed by the Army.

O1

3.1.5.2 Results

Review of the geophysical data gathered indicated that anomaly densities generally decrease with
depth of excavation, especially at distances greater than 100 to 200 feet from the OD Hill mound.
Table 3.16 summarizes the anomaly density at each of the test piot locations. The overall assessment
of the data suggests that there may be a directional component to the vertical deposition of anomalies,
as is evidenced by the absence of anomalies to the southeast of the OD Hill and the presence of
anomalies to the northeast and northwest at roughly comparable distances from the detonation site.
Additionally, the results suggest that areas in close proximity to the OD Hill may have more subsurface
anomalies due to the extensive amount of soil rework that was done at this Site during its operational

period.

The topographic investigation concluded that bedrock underlying the area of the OD Hill mound
is estimated to vary from 10 to 20 ft bgs. Based on the topographic survey (Figure 3.4), the estimated
volume of the earthen mound above ground surface is 38,000 cubic yards (cy). The estimated volume
of soil in the OD Hill above bedrock surface is 75,000 cy (Parsons, 2010).
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TABLE 3.16 ANOMALY DENSITIES IN TEST PLOTS
ADDITIONAL MUNITIONS RESPONSE SITE INVESTIGATION (2010 PARSONS)

TEST PLOT CLEARANCE SQUARE DENSITY
iD DEPTH FEET ACRES TARGETS | 7pRGETS/ACRE)
Area 1 1 foot 9,324.12 0.21 10 47
Area 2 1foot 8,651.95 0.20 25
Area 3 1foot 4,158.16 0.10 0
1foot 4,141.89 0.10 24 252
Area 5
2 feet 1,850.9 0.04 12 282
Area 6 1 foot 6,993.08 0.16 0 0

3.1.6 Munitions Response Action - 1,000 To 2,000 Ft Radius (2012-2014 Parsons)
3.1.6.1 Description

During the 2012 field effort, between April 18, 2012 and August 7, 2012, Parsons reacquired
and intrusively investigated 14,688 anomalies that had been previously identified during the Phase |
Report conducted by Weston Solutions (Weston, 2005). These anomaly locations were identified
based on geophysical investigations completed in the open areas between the 1,000 ft. to 1,500 ft.
radius rings. Using RTK GPS, Parsons reacquired the location of each anomaly that exceeded the Work
Plan defined 50mV response threshold during the previously obtained surveys. A total of 14,688
anomaly locations were reacquired and intrusively investigated.

Work areas where DGM surveys were not performed during the previous investigation (e.g.,
vegetated areas inaccessible to the EM61-MK2, or with poor GPS coverage) were cleared using analog
mag and dig techniques during this munitions response action. In total the analog survey covered 59.8
acres, which overlaid 158 grids (including some partial grids).

3.1.6.2 Results

DGM Removal Areas - Of the 14,688 anomaly locations investigated (Figure 3.5), 748 anomaly
locations contained MPPEH. At several anomaly locations, multiple MPPEH items were recovered from
a single location during intrusive investigation activities. In all, 1,387 MPPEH items were recovered.
The MPPEH items were processed to both render inert and determine which of the MPPEH items were
MEC. Of the 1387 MPPEH items, 757 items were thermally processed, and 630 items were explosively
perforated. Only the explosively perforated items could be further classified as MEC items (MEC prior
to processing) before they were classified as MDAS after processing. A total of 104 items were
classified as MEC. Tables 3.17, 3.19, 3.20, and 3.22 summarizes the outcome of the reacquisition
and intrusive investigation of anomalies.

37



Seneca Army Depot Activity Draft Compilation of Previous Investigations/Studies, OD Grounds

TABLE 3.17 REACQUISITION INVESTIGATION SUMMARY
MUNITIONS RESPONSE ACTION - 1,000 TO 2,000 FT RADIUS (2012-2014 PARSONS)

Total number of geophysical anomalies 14,688
Item Type irirr i Estimated Weight ¢
MD 14,497 35,043 Ibs.
Other 951 1,156 Ibs.
MPPEH (initial classification) 1,387 2,680 Ibs.
TOTALS? 16,835 38,879 Ibs.
MPPEH (thermally processed) 757
MPPEH (explosively perforated) 630 lia
MPPEH (total after secondary classification) 1387
MEC (final classification after explosive perforation) 104 n/a

1) Al reported weights in this table are estimates determined by the UXO teams in the field.

2) Totals in this row refer to the number of unique items. More than one item may have been
recovered at one geophysical anomaly location. As a result, the “Totals” value may be higher than
the “Total number of geophysical anomalies” value.

Analog Removal Areas - During the analog removal over 59.8 acres, 1,023 MPPEH items were
recovered by the field teams. The MPPEH items were then reviewed by UXO management and
processed to both render inert and determine which of the MPPEH items were MEC. Of the 1,023
MPPEH items identified by the field teams, 110 items were thermally processed, 348 items were
explosively perforated, and the remainder were determined to be MDAS. Only the explosively
perforated items could be further classified as MEC items (MEC prior to processing) before they were
classified as MDAS after processing. A total of 140 items were classified as MEC. Tables 3.18, 3.21,
and 3.22 summarizes the outcome of the mag and dig investigation. Several fill areas that were
identified during both the analog and digital removal were investigated as part of the analog removal.
MD, MPPEH, and MEC found in fill area locations are called out in Table 3.21. All of the MEC and
MPPEH found below 36 inches were found during backhoe digs.
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TABLE 3.18 MAG AND DIG INVESTIGATION SUMMARY
MUNITIONS RESPONSE ACTION - 1,000 TO 2,000 FT RADIUS (2012-2014 PARSONS)

item Type Number of Items Estimated Weight ¢
Classification in the Field
MD 58,410 120,271 Ibs.
Other 34,174 25,450 Ibs.
MPPEH (initial classification) 3 1,549 2,252 bs.
TOTALS 2 94,133 147,973 Ibs.
Post-Secondary Classification 3
MPPEH 1,073 Total
MPPEH (thermally processed) 613 n/a
MPPEH (explosively perforated) 460
MD 58,886
Post-Demolition Classification
MEC (final classnflcatl_on after explosive 140 n/a
perforation)

(1) All reported weights in this table are estimates determined by the UXO teams in the field.

(2) Totals in this row refers to the number of unique items. More than one item may have been recovered at
one analog anomaly location. As a result, the “Totals” value may be higher than the “Total number of
analog anomalies or digs™ value.

(3) Many of the items initiaily classified as MPPEH in the field were later determined to be MD after secondary
classification by qualified personnel.
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TABLE 3.19 SUMMARY OF INTRUSIVE RESULTS AND DENSITIES IN NON-WOODED AREAS
PHASE Il INVESTIGATION (2012-2014 PARSONS)

COVERAGE FINDINGS RESULTS
ANOMALIES | MEC/MPPEH COMMENTS
AREA ACR
ES | ANOMALIES MPPEH PER ACRE PER ACRE
ified: The MPPEH per
1,000 to Total Identified: 564 MPPEH ) .
1,250 ft Acres: 16,076 (thermally treated) . y/Ea(t::re(ﬂ) acre estimate may
buffer of 40.6 Investigated: 377 MPPEH nd - represent ar; %ver
the OD DGM 10,002 (explosively L Zs:t'mt; gPtE n
Grounds Acres: Items: perforated, no HE) g ang vt
ke 208 11,824 84 confirmed MEC MEC = 79/acre® i
1,250to Total Identified: 193 MPPEH MEC = The MPPEH per
1,500 ft Acres: 13,014 (thermally treated) 2.1/acre® acre estimate may
buffer of 494 Investigated: 149 MPPEH reprgsent an over
i 484 estimate of the
the OD DGM 4,686 (explosively Total MPPEN bl ot
Grounds Acres: ltems: perforated, no HE) and MEC = ey b
density within these
Center 269 5,011 20 confirmed MEC 37.4/acre® W,

(1) The Final Site-Specific Project Report (Weston, 2005) described the area between 1,000 and 1,500 ft of the OD grounds center
as being “saturated” (i.e., having closely spaced and overlapping anomalies). Therefore, it is assumed that target selection in
these areas was impacted by the high density of metal and that the anomaly densities are biased low in this area.

(2) To derive the MPPEH density, the MPPEH rate from the intrusive results was multiplied by the anticipated number of anomalies
in each zone. Intrusive results were biased toward larger anomalies more likely to represent MPPEH (100% of intrusively
investigated anomalies were over 50mV in amplitude). Therefore, the MPPEH per anomaly estimates may bias the MPPEH density
to be higher than the actual density. However, because the total number of anomalies are expected to be biased lower due to
anomaly density in this area, the calculated MPPEH densities may also be biased low. Therefore, there is a significant level of
uncertainty in the MPPEH rates in areas closer to the OD Hill.

(3) To derive the MPPEH density the MPPEH rate from the intrusive results was multiplied by the anticipated number of anomalies in
each zone. Intrusive results were biased toward larger anomalies which are more likely to represent MPPEH than smaller
amplitude anomalies. Therefore, the MPPEH per acre estimate may represent an over estimate of the actual MPPEH density within
these areas.
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TABLE 3.20 DEPTH DISTRIBUTION OF ITEMS IN NON-WOODED AREAS
PHASE 11l INVESTIGATION (2012-2014 PARSONS)

ANOMALY TYPE
OTHER
MEC (RRD,
DEPTH (MPPEH CULTURAL,
(INCHES NO MPPEH EXPLOSIVELY SHARED
BGS CONTACT MPPEH (EXPLOSIVELY | PERFORATED | ANOMALY,
TOP OF | OR SAME (THERMAL | PERFORATED | AND HE WAS SEEDS,
ITEM) | ANOMALY MD TREATMENT) NO HE) PRESENT) HOT ROCK) | GRAND TOTAL
0 0 81 0 0 0 86 167 1.0%
05106 0 7,310 404 233 58 181 8,186 | 48.6%
Tt 12 0 6,769 334 266 46 111 7526 | 44.7%
131018 0 265 14 16 0 19 314 1.9%
191024 0 3 3 9 0 3 58 0.3%
2510 30 0 12 2 2 0 0 16 0.1%
311036 0 14 0 0 0 7 21 0.1%
37+ 0 4 0 0 0 0 4 0.02%
COﬂ:a 2 543 0 0 0 0 0 543 3.2%
Total 543 14,498 757 526 104 407 16,835 | 100%
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TABLE 3.21 DEPTH DISTRIBUTION OF ITEMS IN WOODED AREAS
PHASE IIl INVESTIGATION (2012-2014 PARSONS)

DIG TYPE
OTHER
MEC (RRD,
DEPTH (MPPEH CULTURAL,
(INCHES MPPEH EXPLOSIVELY SHARED
BGS MPPEH (EXPLOSIVELY | PERFORATED | ANOMALY,
TOP OF (THERMAL PERFORATED | AND HE WAS SEEDS,
ITEM) MD TREATMENT) NO HE) PRESENT) HOT ROCK) GRAND TOTAL
0 281 3 5 1 818 1,108 1.2%
0.5t06 3;2’6;‘;(21? 65[1] 153 1] 127121] 18,071 s4636 | O80%
Tto 12 11[355_)’(])5 45[1] 65 62[21] 9,712 og7ae. [ 0NN
1310 18 2['113]3 0 1 11[9] 1,163 3,318 S
191024 | 1,033 5.8%
a0 o 5000 0 17(16] 3,048 5,498
142 0.17%
25030 el 0 0 7161 14 163
137 0.28%
316036 | o0 0 0 1 126 264
RV amey 0 0 313 105 125 R-iyE
431048 0 0 2 217 219 0.23%
49t054 0 0 5(5] 0 5 0.01%
55 to 60 88] 0 0 0 8 0.01%
Total 58,886 613 224 238 34,174 94,133 | 100.0%

(1) The numbers shown in brackets “[ ]” represent the number of the listed items that were found in fill locations.

(2) Depth results included a category for 19 to 36 inches bgs. The category included 240 MD and 53 other. These counts have been
included with the 19 to 24-inch bgs range.

(3) The 500 MPPEH items at the 19 to 24 inch bgs level were all found in a single dig, the items consisted of small items like fuzes and
primers.

(4) Depth results included a category for over 36 inches bgs. The category included 5 MD and 5 other. These counts have been included
with the 37 to 42-inch bgs range.
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TABLE 3.22 MUNITIONS TYPES IDENTIFIED
PHASE Il INVESTIGATION (2012-2014 PARSONS)

CATEGORY IDENTIFIED MUNITIONS TYPES
Bomb 4-1b (Fragmentation [M83 Butterfly], Incendiary)
20-Ib (Fragmentation)
Unspecified type and size
Fuze Adapter

Base Detonating Fuze (Mk221, M68, M66, M62/M92, M60, M48, M46, M38, unspecified)
Bomb Fuze (type and model unspecified)
Bomb Fuze, Nose (Mk271, M104, M103, unspecified type)
Booster (fly-k type)
Mine Fuze (M16, unspecified type)
Point Detonating Fuze (M54, M52, M48, M46, M4, M104, unspecified type)
Prime Detonator (M14)
Projectile Fuze, Variable Time
Rifle Grenade Fuze (M9)
Tail Fuze (M123 series)
Variable Time Fuze (unspecified)
Fuze (M4A2)

Grenade Grenade, Hand, Fragmentation, Mkl
Undetermined, foreign rifle grenade (HE and type unspecified)
Rifle Grenade Cartridge
Grenade, Rifle, Anti-Tank, (M9A1, M9)

Mine Mine, AP, (M16 and M2)

Other Cartridge, .50 caliber, with 20mm case
Cartridge, 20mm, High Explosive Incendiary (HEI), MK 1
Activator, Flare, M48
Cartridge, Flare, multiple fuzed together items

Booster cup
Candle, Flare, M48
Flare, Trip, Parachute, M48
Booster, with wire

Canister, Hexachloroethane (HC) Smoke

Canister, split open, possible HE

Burster adapter
Burster tube
Burster tube assembly
Cartridge case with intact primer
Projectile Projectile, 1.1 inch, Mk 1 series
Projectile, 105mm, (HE and unspecified type)

Projectile, 2.75 inch, possible residue

Projectile, 20mm, (HEI, unspecified type) (MK1 and M97)
25mm Projectiles
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CATEGORY IDENTIFIED MUNITIONS TYPES
Projectile Projectile, 30mm, (HE [T328], TP [T328], Unspecified)
Projectile, 37mm, (AP, Drill Round [M54/M63], HE [M74, M54/M63])
Projectile, 3 inch, Mk 31
Projectile, 40mm, (HE [Mk I1], Practice [M382/M385], unspecified type)
Projectile, 57mm, (HE [T-18E1, M306A1], WP [M308 series], unspecified type)
Projectile, 6 inch, APHE
Projectile, 75mm, (APC-T [M61], HE [M41/M48], HEAT [M66], Recoilless [M309], unspecified
type)
Projectile, 76mm, (APHE [unspecified model), unspecified type)
Projectile, 81mm, High Explosive (HE), M374
90mm Projectiles
Projectile, type undetermined
Rocket Rocket, 2.36 inch, (HEAT, unspecified type)
Rocket, 2.75 inch, unspecified
Rocket, 3.5 inch, (HEAT [M28], WP, unspecified type)
Rocket, 4.5 inch, type unspecified
Rocket, 5 inch, HVAR

Rocket, 66mm, Light Antitank Weapon (LAW) (M72A2 and M71A2)

Rocket, 68mm, type undetermined

Rocket, size & type undetermined

3.1.7 MMRP Work of Inner Radius - 0 to 1,000 Ft Radius

3.1.7.1 Description

Shaw (CB&l) prepared a work plan for proposed work in the area within 1,000 feet of the OD
Hill (Shaw, 2012). CB&I's contract was terminated before their scope was completed, and
documentation of the details of their work is not available for review at this time. Before their contract
was terminated, CB&I did complete a DGM survey within the 1,000 ft radius. The selected targets from
the DGM data is included in Figure 1.4. Since no additional data or analysis are available for this phase
of work, data are not discussed further. Based on discussions with the Army, the contract did include
a surface clearance of UXO/DMM. Parsons was tasked by the Army and completed the handling and
disposal of the UXO/DMM in 2018.

3.1.7.2 Results

Table 3.23 below lists the items that were identified during the removal of stored material as part
of the 2018 activities. The location of where the items were found is not clearly documented; however,
based on CB&l's scope, it is assumed that the items were all removed from the O - 1,000-foot radius
of the OD Grounds during CB&1 Shaw MMRP work. A total of 8 drums of MD were certified as MDAS
and shipped offsite for disposal.
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TABLE 3.23
SUMMARY OF ITEMS IDENTIFIED AS LIKELY SURFACE FINDS FROM 0-1,000 FT RADIUS
TYPE CATEGORY QUANTITY

20mm projectiles MEC 120
Rifle grenade fuzes MEC 6
M66 BD fuzes MEC 6
M48 PD fuzes MEC 2
M72 LAW warheads MEC 2
2.36" HEAT warhead MEC 1
BD fuze partial MD 1
90mm unknown MD 1
Unknown components MD 2
57mm M306 MEC 4
57mm projectile MD 1
MK 2 grenade MEC 1
40mm projectile MEC 1
40mm projectile MD 1
75mm projectile MD 4
M2 mine (kill mechanism) MEC 1
Unknown fuzes MD 6
M3 mine partial MD 1

3.2 MUNITIONS CONSTITUENTS/CONTAMINANTS OF POTENTIAL CONCERN
CHARACTERIZATION RESULTS

3.2.1 Expanded Site Inspection (1993 ES)
3.2.1.1 Description

The ESI included an analysis of soil, groundwater, surface water, and sediment samples
(Figure 3.8). The primary chemicals of interest during the ES| were metals, nitrates, and explosive
compounds. Due to the previous operating practices of SEAD-45, these chemicals had the potential
to have been adsorbed in the soil. The samples collected included five soil samples from test pits, nine
surface soil samples, eight groundwater samples, four surface water samples, and four sediment
samples. The main purpose of the sampling and investigation programs were to obtain background
information of soil and water quality and to determine the presence or absence of any hazardous
constituents.

3.2.1.2 Results

All samples from previous investigations were evaluated together and results of that evaluation
are discussed in Section 4.3.
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3.2.2 Additional Munitions Response Site Investigation - 0 to 1,500 ft Radius (2010 Parsons)
3.2.2.1 Description

A focused site investigation was conducted by Parsons ES in 2010 and included analysis of
soil samples from test pits and surface soil locations. The objectives of the site investigation included
determining MC/COPCs concentrations in sub-surface and surface soils in or adjacent to the OD Hill
and assessing the potential leachability of certain compounds found on the site.

3.2.2.2 Results

All samples from previous investigations were evaluated together and results of that evaluation
are discussed in Section 4.3.

3.2.3 Perchiorate Sampling (2018 Parsons)
3.2.3.1 Description

Parsons conducted groundwater and soil sampling at the OD Grounds in June 2018 to
evaluate the presence or absence of perchlorate in the vicinity of the OD Hill. A well condition survey
was initially conducted to evaluate the condition of nine existing wells proposed for perchlorate
sampling at the OD and OB Grounds. Based on this survey, the Army determined it was necessary to
replace five of the existing monitoring wells that were no longer in good condition. New wells were
installed using a truck mounted auger rig and samples were collected at nine well locations using low
flow sampling methods. Soil samples were collected from two depths at ten locations, for a total of 20
samples. The sample locations were identified based on the areas most likely to be impacted based
on the site histoty. All samples were analyzed by TestAmerica - Denver using USEPA Method 6860.

3.2.3.2 Results

Perchlorate was detected in 16 of the 20 soil samples, though none of the soil samples contained
concentrations of perchlorate exceeding the USEPA Regional Screening Level (RSL) for Residential Soil
(5,500 pg/kg). The highest concentration of perchlorate in the soil samples was found in the OD
mound at a depth of 1.5-2 feet below ground surface.

Perchlorate was detected in eight of the nine groundwater samples, and two of the samples
contained perchlorate at concentrations exceeding the guidance value of 1.4 yg/L based on the
USEPA RSL for tap water (noncarcinogenic Hazard Quotient [HQ] of 0.1), which includes ingestion,
dermail contact, and inhalation from use of groundwater as tap water. However, this comparison value
for perchiorate is conservative and was used so the comparison was consistent with the HHRA results.
Perchiorate guidance values commonly used in NYS range from 10 pg/L to 20 ug/L, based on EPA
RSLs. The wells that demonstrated exceedances of the USEPA RSL for tap water (noncarcinogenic HQ
of 0.1) were MW45-2 and MW45-3, both of which are located east of the OD Hill; however, these
values were compared against criterion more conservative than the expected land use warrants.

All samples from previous investigations were evaluated together and results of that
evaluation are discussed in Section 4.3.
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CHAPTER 4
COMPILATION OF RESULTS AND REVISED CONCEPTUAL SITE
MODEL

4.1 NATURE AND EXTENT OF MUNITIONS AND EXPLOSIVES OF CONCERN

4.1.1 Extent of Munitions and Explosives of Concern

MPPEH/MEC items have been found in all areas of the OD Grounds Munitions Response Site
(MRS). Figure 4.1 show the location of all MPPEH/MEC found to date. The MPPEH/MEC item found
the greatest distance from the OD Hill was a M103 Fuze found approximately 2,555 feet from the
center of the OD Hill. The rate of both MD and MPPEH/MEC finds generally decreases with greater
distance from the OD Hill.

Based on the findings from each of the investigations and removal actions detailed in Section 3.1,
Table 4.1 summarizes the number of MD, MPPEH, and MEC items found by depth for each phase.
Table 4.2 summarizes the combined results and presents the percentage of finds by type at each
depth interval. As discussed in Section 3.1.6 many of the deep MD, MPPEH, and MEC items found
during the Munitions Response Action (Phase Ill) were found within fill areas.

Anomaly densities and derived MPPEH densities based on the distribution of anomalies and
number of items identified during the intrusive investigation are presented in Table 4.3.

TABLE 4.1 DEPTH DISTRIBUTION OF MD, MPPEH, AND MEC BY TASK
PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE IlI)

OE EECA PHASE | PHASEII PHASE Il
DEPTH
(INCHES
BGS) MD |MPPEH| MD | MPPEH MD MPPEH MD MPPEH | MEC
0 26 8 15 2 56 5 362 8 1

0.5t06 647 57 192 36 7075 627 43530 855 185
Tto 12 121 4 37 8 1338 192 25674 710 108
1310 18 14 0 1 0 44 26 2408 31 11
19t024 2 0 2 0 9 2 1076 512 17
251030 0 0 0 0 1 1 154 4 7
31to 36 1 1 0 0 1 1 151 0 1
37t042 0 0 0 0 0 0 21 0 3
43t0 48 1 0 0 0 0 0 0 0 2
49 to 54 0 0 0 0 0 0 0 0 5
55to 60 0 0 0 0 0 0 8 0 0
Total 812 70 247 46 8,538 854 73,384 2,120 340

47



Seneca Army Depot Activity Draft Compilation of Previous Investigations/Studies, OD Grounds

TABLE 4.2 DEPTH DISTRIBUTION OF TOTAL MD, MPPEH, AND MEC
PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE IlI)

MUNITIONS
DEBRIS MPPEH CONFIRMED MEC
DEPTH PERCENT OF

(INCHES MPPEH AND MEC

BGS) TOTAL | PERCENT | TOTAL | PERCENT | TOTAL | PERCENT AT OR ABOVE
0 459 0.55% 23 0.74% 1 0.29% 0.70%
0.5t06 51,444 61.99% 1,575 50.97% 185 54.41% 52.01%
Tto12 27,170 32.74% 914 29.58% 108 31.76% 81.81%
13to 18 2,467 2.97% 57 1.84% 11 3.24% 83.79%
19t024 1,089 1.31% 514 16.63% 17 5.00% 99.27%
25-30 155 0.19% 5 0.16% 7 2.06% 99.62%
31t036 153 0.18% 2 0.06% 1 0.29% 99.71%
37t042 21 0.03% 0 0.00% 3 0.88% 99.80%
43t0 48 1 0.00% 0 0.00% 2 0.59% 99.85%
49t0 54 0 0.00% 0 0.00% 5 1.47% 100.00%
5510 60 8 0.01% 0 0.00% 0 0.00% 100.00%

Total 82,981 100% 3,090 100% 340 100% Total: 3,430
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TABLE 4.3 INTRUSIVE RESULTS BY AREA AND ANOMALY MAGNITUDE
PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE Ill)

COVERAGE FINDINGS RESULTS
MPPEH PER ANOMALIES PER | MPPEH PER
AREA ACRES ANOMALIES COUNT MPPEH TARGET ACRE ACRE COMMENTS
s Identified: 89
13mv Investigated: 0
Items: 0
Total Acres:
Identified: 370
<1,000 ft buffer of the OD 723 1
Grounds Center DGM Acres: (Not 13mVtoS0mV | Investigated: 0 - - - - No Anomalles within the 1,000-foot buffer where investigated.
Hems: 0
Identified: 634
250mv Investigated: 0
Hems: 0
Identified: 769
6.3mVto -
AN Investigated: 0 - - 370 -
Items: 0
(1)
Identified: 5,294 Total Anomaly Density s 773 per acre(,
; f3micon SOLVAL |¢Immetired. L L - 2545 - Insufficient intrusive data to calculate reliable MPPEH densities atlow and middie mv
1,000 to 1,250 ft buffer of the Total Acres: 40.6 Items: 1
0D Grounds Center DEM Acres: 20.8 range. Middle MPPEH density may be biased by small data set.
e 6 MPPEH from Phase Il
\dentified: 10,013 564 MPPEH (thermally treated Total MPPEH Density is estimated at 78.7 per acre assuming a 3% MPPEH ratein the
250mV Investigated: 10,013 Phase lli) 10.2% 1814 496 low mV range and 11% MPPEH ratein the middle range 2,
ple e 377 MPPEH (explosively
= perforated Phase Ill, no HE)
84 confirmed MEC Phase Il
Identified: 1,735
6.3mVto :
e Investigated: 0 - - 64.5 -
ltems: 0 gl "
dentified: 6,552 Total Anomaly Denstty is peracretd,
. L3N E0RY | inicatipieddd 2 13 2438 258 Insufficient Intrusive data to calculate reflable MPPEH densities atlow mV range. Middle
1,250 to 1,500 ft buffer of the Total Acres: 49.4 Items: 18
0D Grounds Center DGM Acres: 26.9 MPPEH density may be biased by small data set.
ey 17 MPPEH from Phase I
\dentified: 4,727 193 MPPEH (thermally treated Total MPPEH Density Is estimated at 42.8 per acre assuming a 3% MPPEH rate In the
) Phase i) low mV range @,
250mv Investigated: 4,725 8.0% 175.7 14.1
ARy 149 MPPEH (explosively
ms: 5,05 perforated Phase lll, no HE)
20 confirmed MEC Phase IH)
P Identified: 2,262
T Investigated: 124 4 31% 59.2 18
my
Items: 127
1,5000 1,750 ftbuffer of the Total Acres:58.6 dentified: 5,438 Total Anomaly Density Is 281 per acre.
0D Grounds Center e 13mVto50mv | Investigated: 484 64 13% 142.4 185
ftems: 551 Total MPPEH Density is 40 per acre.
Identified: 3,040
250mv Investigated: 1,594 395 25% 79.6 19.9
Hems: 2,268
Identified: 3,503 Total Anomaly Density Is 182 per acre.
1,750 102,000 %t buffer of the Total Acres: 676 | G3mVio ’ Y Peastysnzin
0D Grounds Center DM A0 P Investigated: 102 2 2.0% 885 1.8
Mtems: 104 Total MPPEH Density Is 12 per acre.
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COVERAGE

FINDINGS

RESULTS

AREA

ACRES

ANOMALIES

COUNT

MPPEH

MPPEH PER
TARGET

ANOMALIES PER | MPPEH PER
ACRE

ACRE

COMMENTS

13mV to 50mV

identified: 2,350
Investigated: 638
ltems: 679

85%

59.3

4.7

250mV

Identified: 1,364
Investigated: 917
ftems: 1,164

133

15%

344

5.2

2,000 to 2,250 ft bufferof the
0D Grounds Center

Total Acres: 76.6
DGM Acres: 47.6

6.3mVto
13mV

Identified: 2,579
Investigated: 2
Items: 2

542

Total Anomaty Density is 138 per acre,

13mV to 50mV

Identtfled; 3,130
Investigated: 852
ltems: 920

18

21%

65.8

14

Insufficient Intrusive data to calculate relfable MPPEH densities at low mV range.

250mV

Identfied: 868
Investigated: 393
ltems: 451

29

1.4%

18.2

1.3

Tota! MPPEH Density is estimated at 4.3 per acre assuming a 3% MPPEH rate In the low
mV mnge.

2,250 to 2,500 ft plus buffer of
the OD Grounds Center

Total Acres: 85.6
DGM Acres: 48.6

6.3mVto
13mv

identified: 2,254
Investigated: 23
ltems: 23

464

13mV to 50mV

Identified: 2,941
Investigated: 753
ltems:819

11

15%

0.88

Total Anomaly Density Is 125 per acre.

Total MPPEH Density is at2.7 peracre a 3% MPPEH rate In thelow

250mV

Identifled: 876
Investigated: 523
Items; 553

13

2.5%

18.0

0.45

mV range.

(1) The Final Site-Specific Project Report (Weston, 2005) described the area between 1,000 snd 1,500 ft of the OD grounds center as being “saturated” (i.e., having closely spaced and overlapping anomalies). Therefore, it s assumed that target selection in these areas was impacted by the high density of metal
and that the anomaly densities are biased low in this area.
(2) Toderive the MPPEH density, the MPPEH rate from the intrusive results was by the

the MPPEH per snomaly estimates may bias the MPPEH density to be higher than the actua! density. However, because the total number of anomalies are expected to be blased lower due to anomaly denshy in this ares, the calculated MPPEH densities may also be biased low. Therefore, there is a significant
level of uncertainty in the MPPEH rates in areas closer to the QD Hill.

number of

in each zone. Intrush

results wans biased toward larger

more likely to

MPPEH (100% of intrusively iInvestigated anomalies were over 50mV in amplitude). Therefore,
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4.1.2 Nature of Munitions and Explosives of Concern

A wide variety of munitions have been identified at the OD Grounds during previous investigations
and removal actions. Table 4.4 summarizes the types of munitions found and Table 4.5 summarizes

the types of MPPEH or MEC found within the OD Ground MRS.

TABLE 4.4 MUNITIONS TYPES IDENTIFIED
PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE Ilf)

CATEGORY

IDENTIFIED MUNITIONS TYPES

Bomb

4-Ib (Fragmentation [M83 Butterfly] and Incendiary)

20-Ib (Fragmentation and unspecified type)

250-Ib (concrete-filled)

Unspecified type and size

Fuze

Adapter

Base Detonating Fuze (Mk221, M68, M66, M62/M92, M60, M48, M46, M38, unspecified)

Bomb Fuze (type and model unspecified)

Bomb Fuze, Nose (Mk271, M104, M103, unspecified type)

Booster (fly-k type)

Burster

Dispenser

Mine Fuze (M 16, unspecified type)

Nose Fuze (unspecified type)

Point Detonating Fuze (M54, M52, M48, M46, M4, M104, unspecified type)

Prime Detonator (M14)

Projectile Fuze, Variable Time

Rifle Grenade Fuze (M9)

Tail Fuze (M123 series)

Variable Time Fuze (unspecified)

Fuze (M66, M51 series [T-bar}, M4A, M47, M103, unspecified)

Grenade

Grenade, Rifle, 40mm

Grenade, Hand, Fragmentation, Mkl

Undetermined, foreign rifle grenade (HE and type unspecified)

Grenade, Rifle, Cartridge

Grenade, Rifle, unidentified fuze

Grenade, Rifle, Anti-Tank, (M9A1, M9)

Mine

Mine, AP Bouncing Betty (M2A1 and type unspecified)

Mine, AP, (M16 and M2)

Mortar

Mortar, 4.2 inch, type unspecified

Mortar, 60mm, type unspecified

Mortar, 81mm, type unspecified

Mortar, Unknown type/size

Other

Cartridge, .50 caliber, with 20mm case

1.1 anti-aircraft Mk1 Mod 14
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TABLE 4.4 MUNITIONS TYPES IDENTIFIED

PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE 1il)

CATEGORY

IDENTIFIED MUNITIONS TYPES

155mm RAP Round Tail

155mm Smoke Pot

Cartridge, 20mm, HEI, MK 1

Activator, Flare, M48

Cartridge, Flare, multiple fuzed together items

Booster cup

Candle, Flare, M48

Fiare, Trip, Parachute, M48

Booster, with wire

Canister, HC Smoke

Canister, split open, possible HE

Burster adapter

Burster tube

Burster tube assembly

Cartridge case with intact primer

Smoke pot

5inch RAP Base Plate

Projectile

Projectile, 20mm, (HE, HEI, unspecified type) (MK1 and M97)

25mm Projectiles

Projectile, 1.1 inch, Mk 1 series

Projectile, 2.75 inch, possible residue

Projectile, 30mm, (HE [T328], TP [T328], Unspecified)

Projectile, 37mm, (AP, APHE [M80], Drill Round [M54/M863], HE [M74, M54/M63), unspecified
type)

Projectile, 3 inch, Mk 31

Projectile, 40mm, (HE [Mk Il, unspecified model], Practice [M382/M385], unspecified type)

Projectile, 57mm, (HE [T-18E1, M306A1, unspecified model], WP [M308 series], unspecified
type)

Projectile, 75mm, (APC-T[M61], APHE [M61A1, unspecified model], HE [M41/M48, unspecified
model], HEAT [M66], Recoilless [M309], Smoke, unspecified type)

Projectile, 76mm, (APHE [unspecified model], unspecified type)

Projectile, 81mm, High Explosive (HE), M374

90mm Projectiles

Projectile, 105mm, (HE, illumination, WP [M60 series], unspecified type)

Projectile, 106mm, HEAT

Projectile, 115mm

Projectile, 1220mm

Projectile, 155mm

Projectile, 6 inch, APHE

Projectile, type undetermined

Rocket

Rocket, 2.36 inch, (HEAT, WP, unspecified type)
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TABLE 4.4 MUNITIONS TYPES IDENTIFIED

PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE III)

CATEGORY

IDENTIFIED MUNITIONS TYPES

Rocket, 2.75 inch, unspecified

Rocket, 3 inch

Rocket, 3.25 inch, Semi-Armor Piercing (SAP)

Rocket, 3.5 inch, (HEAT [M28), WP, unspecified type)

Rocket, 4.5 inch, type unspecified

Rocket, 5 inch, HVAR

Rocket, 66mm, LAW (M72A2 and M71A2)

Rocket, 68mm, type undetermined

Mini-Rocket

Rocket Burster

Rocket, size & type undetermined

TABLE 4.5 MEC/MPPEH TYPES IDENTIFIED

PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE i)

IDENTIFIED MEC AND MPPEH TYPES

3.5inch

Bomb, 201b, Fragmentation

Bomb, 4Ib, Fragmentation, M83 (butterfly)

Flare, parachute

Fuze, Base Detonating, M46

Fuze, Base Detonating, M60

Fuze, Base Detonating, M62

Fuze, Base Detonating, M62/M92

Fuze, Base Detonating, M66

Fuze, Base Detonating, M68

Fuze, Bomb, Nose, M103

Fuze, Bomb, undetermined

Fuze, M103

Fuze, M51 series, T-bar

Fuze, M66

Fuze, Point Detonating, M104

Fuze, Point Detonating, M48

Fuze, Point Detonating, M52

Fuze, Point Detonating, M54

Fuze, Point Detonating, unspecified

Fuze, unspecified (base detonating [BD], variable timed [VT], point detonation [PT], T-bar

Grenade, AT, M9

Grenade, Hand, Fragmentation, Mkl
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IDENTIFIED MEC AND MPPEH TYPES
Grenade, Rifle, Anti-Tank, M9A1

Grenade, Rifle, HE, unknown foreign
Mine, M16
Mine, M2A1 AP
Miscellaneous (burster tube, booster cup, canister)

Mortar, 81mm
Projectile, 1.1 inch, Mk1 series
Projectile, 105mm
Projectile, 106mm (HEAT)
Projectile, 20mm (HE, HEI, MKI, unspecified)
Projectile, 25mm (unspecified)

Projectile, 37mm (HE, HE M54/M63, unspecified)
Projectile, 40mm (HE, HE Mk 1, unspecified)
Projectile, 57mm (HE, HE M306A1, Smoke WP M308, unspecified)
Projectile, 75mm (APHE, HE M41/M48, M308, unspecified)
Projectile, 76mm (APHE, unspecified)

Projectile, undetermined
Rocket, 2.36 inch
Rocket, 2.75 inch
Rocket, 66mm, M72A2 LAW

4.1.3 MEC Conceptual Site Models

Based on the CSMs presented, MEC in the form of UXO and DMM are present in the surface and
subsurface to a depth of 36 inches with 99% of the “MPPEH” and UXO/DMM occurring in the top 24
inches. Items at depths greater than 36 inches may occur in fill areas. A surface clearance was
performed at the OD Hill (Section 3.1.7), therefore UXO/DMM are not expected on the surface in this
area.

Table 4.2 summarizes the findings of MD/“MPPEH” and UXO/DMM during both digital and analog
removals during the Phase | and Il Investigations and the Munitions Response Action (2012-2014).
From this dataset, all items containing sufficient data to be categorized by munitions type were
categorized to support the development of a vertical CSM (a total of 3,041 records were identified).
Table 4.6 summarizes the maximum depth for MD, MPPEH, and UXO/DMM found in each munitions
category and a description of the categories.

Table 4.7 summarizes the revised MEC conceptual site model (CSM) for the OD Grounds MRS.
The revised CSM and vertical CSM are based on the results of the Phase | and Il Investigations and
the Munitions Response Action (2012-2014), with the depth distribution summarized in Table 4.2.
Figure 4.2 shows the vertical and horizontal distribution of excavated munitions items at the OD
Grounds. While there may be some bias in the data due to variability in documentation, it is believed
that as a general representation the vertical CSM has sufficient data quality to be accepted as a valid
estimate of site conditions. Figure 4.3 shows examples of the anomaly distribution within four example
grids. It should be noted that the data represented in Figures 4.2 and 4.3 include only digital data from
multiple field efforts, each of which focused on different areas of the site and consisted of
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predominantly anomalies greater than 50mV (data from analog work is not presented). Both Figures
4.2 and 4.3 show that the density of munitions items/anomalies decreases with distance from the OD
Hill center. The Munitions Response Action performed in 2012-2014 removed only items from
between 1,000 and 1,500 feet out from the OD Hill. This study was also the only action where
UXO/DMM were confirmed based on post demolition conditions; therefore, no confirmed UXO/DMM
are shown outside of the area of the Munitions Response Action footprint. As such, the lack of
UXO/DMM at distances greater than 1,500 feet from the OD Hill is an artificial result of the data
documentation, and not a reflection on the presence (or absence) of MEC at greater distances. The
“MPPEH" shown on the table is desighated as such because a final determination is not available and
the “MPPEH” shown likely includes a mix of inert practice items as well as UXO and DMM. In addition,
a certain level of bias should be expected in the intrusive results due to the selection of only anomalies
over 50mV following Digital Geophysical Mapping (DGM). This would tend to bias the data toward
larger items more likely to represent UXO/DMM but may also bias the data to shallower items which
could have a larger amplitude anomaly due to the shorter distance to the sensor.

Based on previous analog investigations, fill areas were encountered in 1% of the area where
analog surveys were conducted; MD, UXO, and DMM were often found at greater depths in these fill
areas than they were in other parts of the site. Figure 4.2 shows that the 99% Upper Tolerance Limit
(UTL) of munitions-related item depth generally ranges between 12 inches and 18 inches. By
comparison, 40% of the items recovered from these fill areas were found deeper than 24 inches, and
54% of recovered items in the fill areas were found deeper than 12 inches.

The CSM also shows that generally, the density of munitions related items decreases as the
distance from the OD Hill and depth increases.

Figure 4.4 show the vertical distribution of identifiable munition-related items categorized by type.
Figure 4.5 shows a plan view map of the same data and includes all digs to help show the horizontal
distribution of the data. This vertical CSM by munitions type shows only dig results containing sufficient
data to be categorized by type (a total of 3,043 items were identified). The type categories shown on
Figure 4.4 correlates to the categories and descriptions shown in Table 4.6, which summarizes the
maximum depth for MD, “MPPEH", and UXO/DMM for each category. Table 4.8 summarizes that
number of items found at each depth interval by munitions category and is simply a different
representation of the same data shown on Figure 4.4.
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TABLE 4.6 MUNITIONS CATEGORIES USED IN VERTICAL CSM AND
RELATED MAXIMUM DEPTHS FOUND

MAXIMUM MAXIMUM MAXIMUM
DEPTH OF DEPTH OF DEPTH OF
Uxo/DMM MPPEH @ MD
MUNITIONS (INCHES (INCHES (INCHES
CATEGORY DESCRIPTION BGS) ™ BGS) BGS) (1
B1 Butterfly Bomblets - 8 8
B2 20Ib Fragmentation Bombs - 2 3
Very Small - approx. 2"x3" or smaller (e.g.,
F1 small base fuzes, small Russian projectile 12 26 8
fuzes, rocket base fuses, some land mine fuzes,
etc.)
Small - Between 2"x3" and 4"x6". (e.g., "T-
F2 bar" fuzes, artillery projectile fuzes, smaller 12 26 12
rocket fuzes, etc.)
F3 Medium - 100 series bomb fuzes, larger rocket 5 18 12
fuzes, etc.
F4 Large - M60 series base fuzes and similar very 7 9 -
heavy, large fuzes.
G1 Hand Grenades 9 12 12
G2 Rifle Grenades 12 14 2
M1 M1 square mines and "bouncing betty" mines 9 12 12
and flares.
P1 20mm/25mm/1.1" projectiles and similar 10 36 24
P2 30mm projectile without cartridge case 5 15 -
37mm/40mm projectiles without cartridge
P3 case. 20mm with cartridge case, 30mm with 12 18 12
cartridge case, etc.
57mm projectiles, 2.36" rocket warheads,
L 2.36" rocket motors, etc. — 24 16
‘P5 75mm/76mm p.roje.ctiles, 90mm AP 10 25 21
projectiles
P6 105mm projectiles, 3.5" rockets, etc. - 18 10
p7 155mm projectiles/6" projectiles, 4.2" . 15 6
mortars, 120mm projectiles, etc.

(1) Data compiled from the Phase | and Il Investigation and the Munitions Response Action (2012-2014).

(2) “MPPEH" here refers to a combination of MEC and MD that cannot be further differentiated based on the source

information available.
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grenades.
*  Muitiple types of fuzes, bursters, boosters,
fiares, smoke canisters, and smoke pots.
e Varlous munitfons components and other
related devices.

discrete locations at the site and these might
contain tems down to 60 Inches bgs.

Seneca Army Depot Activity
TABLE 4.7 REVISED MEC CONCEPTUAL SITE MODEL SUMMARY
PHASE | AND Il INVESTIGATION AND THE MUNITIONS RESPONSE ACTION (PHASE IIl)
REVISED MEC CONCEPTUAL SITE MODEL SUMMARY
CONFIRMED OR
RCE OR COMPLETE
KNOWN OR SUSPECTED SUSPECTED CONFIRMED LOCATION SE?:’O:U:E CURRENT AND FUTURE EXPOSURE
CONTAMINATION SOURCE(S) CONTAMINATION AND DISTRIBUTION MEDIA RECEPTORS PATHWAY
MUNITIONS RESPONSE SITE LOCATION SOURCE(S)
NAME: Known/Suspected MEC:
0D Grounds MEC in the form of UX0 and DMM have been
Acresgx confirmed and UX0/DMM are suspected to
403 acres (420.55 acres nsidethe 2500400t | remain within the MRS, gty el Lt e S
buffer and excluding the 0B Grounds) Various munttions and munitions component 0D Hil e e s Subsurtace soil Exposure to UX0/DMMin
Suspected Past DoD Actiitios (releass types have been identified including: only be In the subsurface. N Cunvent Receptors: Hunters subsurface soil.
mused P o Projectiles ranging from 20mm to 155mm; (recreational users) and
destroy munitions beginningln 1941 unti 2000 | ®  BombsInduding 4-Ibs and 20-1bs also a i o :(:l:;nnd site
a part of the milltary misslon atthe Seneca single 250-1b inest concrete filled bomb Munitions and of
Army Depot. Identlied) Concem:
Cawrent and Futare Land Use: *  Rockets ranging from 2.36-inch to S-inch; UXO and DMM has been identified. Flm';,m ;e:s,rm,ls Fg,;.:e of
The OD Grounds are currently closed and the e Mortars Including 60mm, 8 1mm, and 4.2- Munitions types found atthe site UX0/DMM are potentially present throughout eon:e muo:/p;:;auon a: d
planned future use of the MRS is projected to be inch. are summarized in Table 4.6. the entire Kickout Area down to a depth of users will Include, site
as conservation/recreation. s Varlous Anti-personnel mines. 36 inches bgs, with 99% of items being found vishtors/tour pamd’pams, Y5s
e Antl- tank mines: within 24 Inches of the surface. In addition, Surface or hunters, and conservation area
4 Kickout A 4 to UXO/DMM i
e Hand and rifle grenades, Including foreign rifle e some fllatsas ars potentlslly preseqt In.gt subsurface soll workers. ::::s;r:rsubsuéace sol'l|.
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Depth of Recovered Items

Figure 4.2

Vertical and Horizontal Distribution of Munitions Items Recovered from DGM Anomalies

Distance to Anomaly
{Feet from Survey Point at OD Hill)
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36 ——8— - . 36
1,000-1,250 ft 1,250-1,500 ft 1,500-1,750 ft 1,750-2,000 ft 2,000-2,250 ft 2,250-2,500 ft
~773 Anomalies Per Acre ~484 Anomalies Per Acre ~281 Anomalies Per Acre ~182 Anomalies Per Acre ~138 Anomalies Per Acre ~125 Anomalies Per Acre
~79 MEC/MPPEH Per Acre ~43 MEC/MPPEH Per Acre ~40 MEC/MPPEH Per Acre ~12 MEC/MPPEH Per Acre ~4.3 MEC/MPPEH Per Acre ~2.7 MEC/MPPEH Per Acre

Estimates of Anomaly Density Based on Phase |, Phase Il, and Munitions Response {Phase Ill} Digital Geophysical Data

Notes:

-Data shown ONLY includes intrusive results from investigation of DGM anomalies during the Phase | Investigation (Weston, 2005), the Phase Il Investigation (Weston, 2006) and the Munitions Response/Phase Il {(Parsons, 2016)

-UXO/DMM items were only confirmed based on post demolition evaluation for items disposed of during the Munitions Response Action (Phase 11l) between the 1,000 and 2,000 foot radius. As a resuit, confirmed UXO/DMM are only seen in the data for
this portion of the site that was covered by the 2012-2014 action.

-MPPEH items were not given a final designation of UXO/DMM/MDAS; therefore, it can not be estimated how many of the MPPEH items found would be classified as UXO/DMM. Some training rounds can not be confirmed as MDAS without demolition.

-Atolerance interval was calculated on data grouped in 100 foot intervals. Based on the calculation of one-sided upper tolerance interval for normally distributed data (NIST/Sematech Engineering Statistics Handbook, Section 7.2.6.3) the data show 99%
confidence that 99% of the MD/MPPEH/MEC are above the depth shown in green for each 100 foot evaluation interval.
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Figure 4.4

Vertical Distribution of Identifiable items by Type

(Based on 3,041 DGM dig records with sufficient data to be categorized by type.)
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- Full descriptions of each munitions type subcategory can be found in Table 4.6

- UXO/DMM itemns were only confirmed based on post demolition evaluation for items disposed of during the Munitions Response Action (Phase Ili)

MPPEH" items were not given s final designation of UXO/DMM/MDAS; therefore, it can not be estimated how many of the MPPEH items may have been UXO/DMM. Some training rounds can not be confirmed as MDAS without demolition. "MPPEH” includes itemns that were

burned to ensure any
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Seneca Army Depot Activity Draft Compilation of Previous Investigations/Studies, OD Grounds

TABLE 4.8 VERTICAL DISTRIBUTION OF IDENTIFIABLE MUNITIONS ITEMS USED IN THE VERTICAL CSM

DEPTH BOMBS FUZES | GRENADES |MINES PROJECTILES/ROCKETS
(INCHESBGS)) B1 | B2 | F1 ( F2 | F3 | F4 | G1 | G2 | M1 | P1 |P2 | P3| P4 [ PS5 | P6 | P7 | TOTAL

0 1 2 14 1 18
1 1 1 4 9 1 19 g 36
2 19 1 15 2 45 2 4 98
3 1 2 33 40 1 56 9 91 5 1 240
4 2 13 | 68 67 3 4 127 1 | 271 | 9 2 406
5 5 10 | 63 49 1 1 2 151 | 3 | 40 | 68 11 1 405
6 3 22 | 8 73 2 2 257 53 | 68 15 2 1 583
7 1 9 27 23 3 1 2 1 151 1 | 38 | 38 10 2 307
8 2 16 | 55 31 4 167 1 | 3 | 39 12 362
9 10 Z 1 1 1 2 75 1 8 21 8 1 138
10 1 18 12 50 1 15 10 1 112
11 1 11 1 3 2 18
12 9 22 9 3 4 2 93 1 | 17 | 49 16 225
13 5 1 6
14 1 1 1 8 1 2 14
15 3 1 2 1 2 1 10
16 J 1 3 2 13
17 0
18 1 1 1 14 3 3 6 1 30
19 0
20 2 1 3 6
21 1 1
2 1 1 2
23 0
24 2 6
25 1 1 2
26 1 1 2

27-35 0
36 1 i

Total 14 2 91 | 394 | 337 | 15 5 12 13 | 1,205 | 10 | 242 | 574 | 110 | 14 3 3,041
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4.1.4 MEC Hazard Assessment

A Munitions and Explosives of Concern Hazard Assessment (MEC HA) was prepared to
qualitatively assess the potential explosive hazards to human receptors associated with complete MEC
exposure pathways at the OD Grounds. A detailed description of the MEC HA conducted for the OD
Grounds was included in Appendix C2 and summarized in Section 1.8 of the Feasibility Study (FS)
Report.

4.1.5 MEC Risk Assessment

A MEC Risk Assessment was prepared to evaluate the risk from explosive hazards to human
receptors associated with complete MEC exposure pathways at the OD Grounds. The MEC risk
assessment technique used followed the “Decision Logic to Assess Risks Associated with Explosive
Hazards, and to Develop RAOs for MRSs” (USACE, 2017) and evaluated the risk associated with MEC
exposure considering both current land use conditions and planned future land use conditions at the
Kickout Area and the OD Hill. A detailed description of the MEC Risk Assessment conducted for the
OD Grounds, including the information and assumptions used for this assessment, was included in
Appendix C1 and summarized in Section 1.7 of the Feasibility Study (FS) Report.

4.2 NATURE AND EXTENT OF MUNITIONS CONSTITUENTS/ CONTAMINANTS OF
POTENTIAL CONCERN

4.2.1 Chemicals of Potential Concern in Soil

Based on the previous investigations results described in Section 3.2, metals concentrations are
elevated in the surface soil, with higher concentrations closer to the OD Hill. Figure 4.6A and Figure
4.6B show the approximate locations of the soil samples collected at the OD Grounds during the ESI
(ES, 1995) and Additional Munitions Response S| (Parsons, 2010), and Figure 4.7 shows the soil
sample locations that were sampled for perchlorate during the 2018 sampling event. A summary of
soil exceedances is presented in Tables 4.9 through 4.11. The full datasets are provided in
Appendices A-1, A-2 and A-3. Exceedances were defined as concentrations above the May 2018
USEPA Regional Screening Levels (RSL) for residential soil (HQ=0.1) (USEPA, 2018) as a screening
value. In addition, NYS Remedial Program Soil Cleanup Objectives (SCOs) (6 CRR-NY 375-6.8)
(NYSDEC, 2018a), effective June 2018, are also displayed in the summary tables below and in
Appendix A. NYSDEC SCOs are developed for unrestricted use and restricted use scenarios (NYSDEC,
2018). Based on the future land uses described in Section 1.2.2, the NYSDEC restricted use SCOs for
the commercial use scenario are considered to be the appropriate criteria for the OD Grounds. if a
compound does not exceed its USEPA RSL, but does exceed its respective NYSDEC SCO, additional
text is included below to discuss the differences.

4.2.1.1 Chemicals of Potentlal Concern In Surface Soll

Within the OD Grounds, 52 samples were collected within the 500-foot OD Hill radius. The
remaining 25 samples were collected at locations between 500 and 2,000 feet from the OD Hill to
delineate the extent of any impacts to the surface soil within the Kickout Area. Soil samples were

63
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collected during two investigations; one during the ESI in 1993 and one during the Additional
Munitions Response Action in 2010.

Samples were analyzed for VOCs, SVOCs, explosives, metals, perchlorate, herbicides, pesticides,
and PCBs. The list of analytes collected varied depending on the sampling round. VOCs were analyzed
during the 1993 investigation and perchlorate was analyzed during a 2018 sampling event.

The VOC, pesticide, or perchlorate results were all below their respective screening criteria. In all
cases where an analyte exceeded its NYSDEC SCO, it also exceeded the USEPA RSL. The COPCs
identified in soil based on an exceedance of a screening value are MCPA (herbicide), nitroglycerine
(explosive), 2,4-DNT (analyzed as an SVOC), Aroclor-1254 (PCB), and several metals.

Exceedances of MCPA, nitroglycerine, 2,4-DNT and Aroclor-1254 were limited to one or two
detections which exceeded their respective USEPA RSL (Table 4.9). These exceedances are discussed
in the HHRA (Appendix B1) where it was determined that none of these compounds were COCs.

During the perchlorate investigation in 2018, perchlorate was detected in eight of the ten surface
soil (0-0.5 ft bgs) samples. The highest concentration of perchlorate in the surface soil samples was
measured at 8.2 Micrograms per kilogram {ug/kg) and is located on the OD Hill (545-ODG-SS-06)
(Figure 4.7). None of the surface soil samples contained levels of perchlorate that exceeded the USEPA
RSL for Residential Soil (HQ=0.1) value of 5,500 ug/kg (Table 4.10).

Metals which exceed USEPA RSLs and are considered COPCs include: aluminum, arsenic,
cadmium, cobalt, copper, iron, lead, manganese, mercury, silver, thallium, and vanadium (Table 4.9
and Figures 4.8A and 4.8B). Cadmium, copper, and mercury were the only metals to exceed their
respective NYS Commercial SCOs. Lead, silver and vanadium had one or two exceedances each over
the RSL. The HHRA did not identify any COCs in surface soil {Appendix B1).

The evaluation of potential risk to human health and the environment posed by these metals
concentrations in soils is discussed below in Section 1.5 below. Samples collected for metals analysis
were also sent for synthetic precipitation leaching procedure (SPLP) analysis during the 2010
Supplemental Work. The discussion of these results and samples are included in Section 1.4.1.
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Table 4.9
Summary of Surface Soil Samples
Compilation Report - OD Grounds
Seneca Army Depot Activity

NYSDEC SCO
Commercial Use' EPA RSLs Industrial Soil®
Maximum Number Number of
Detected of Times Samples Number of Number of
Parameter Unit Value Detected Analyzed | Criteria Value' Exceedances | Criteria Value? Exceedances
Volatile Organic Compounds (No Detects) - - - -
Herbicides
MCPA UG/KG 9,400 2 29 NA 0 310,000 0
Explosives
1,3,5-Trinitrobenzene UG/IKG 120 23 41 NA 0 27,000,000 0
2,4,6-Trinitrotoluene UGIKG 1,400 32 41 NA 0 79,000 0
2,4-Dinitrotoluene UG/KG 4,100 31 41 NA 0 5,500 0
2-amino-4,6-Dinitrotoluene UG/IKG 590 30 41 NA 0 2,000,000 0
4-amino-2,6-Dinitrotcluene UG/KG 500 27 41 NA 0 1,900,000 0
HMX UG/KG 190 26 41 NA 0 49,000,000 0
Nitroglycerine UG/KG 1,500 1 31 NA 0 62,000 0
RDX UG/KG 5,800 33 41 NA 0 24,000 0
Tetryl UG/KG 330 3 41 NA 0 2,500,000 0
|Semivolatile Organic Compounds
2,4-Dinitrotoluene UG/KG 2,500 7 29 NA 0 5,500 0
2,6-Dinitrotoluene UG/KG 41 1 29 NA 0 620,000 0
Acenaphthylene UG/KG 30 1 29 500,000 0 NA 0
Anthracene UG/KG 18 1 29 500,000 0 170,000,000 0
Benzo(a)anthracene UG/KG 50 3 29 5,600 0 2,100 0
Benzo{a)pyrene UG/KG 82 3 29 1,000 0 210 0
Benzo(b)fluoranthene UG/KG 55 4 29 5,600 0 2,100 0
Benzo{ghi)perylene UG/KG 39 2 29 500,000 0 NA 0
Benzo(k)fluoranthene UG/KG 58 2 29 56,000 0 21,000 0
Bis(2-Ethylhexyl)phthalate UG/KG 740 7 29 NA 0 120,000 0
Chrysene UG/KG 130 7 29 56,000 0 210,000 0
Di-n-butylphthalate UG/KG 2,600 6 29 NA 0 62,000,000 0
Fluoranthene UG/KG 66 6 29 500,000 0 22,000,000 0
Hexachlorobenzene UG/KG 110 6 29 6,000 0 1,100 0
Hexachloroethane UG/KG 21 1 29 NA 0 43,000 0
Indeno(1,2,3-cd)pyrene UG/KG 52 1 29 5,600 0 2,100 0
Naphthalene UG/KG 21 1 29 500,000 0 18,000 0
N-Nitrosodiphenylamine UG/KG 320 3 29 NA 0 350,000 0
Phenanthrene UG/KG 38 4 29 500,000 0 NA 0
Pyrene UG/KG 100 6 29 500,000 0 17,000,000 0
Pesticides
4,4'-DDD UG/KG 2.4 2 19 92,000 0 7,200 0
4,4'-DDE UG/KG 2 16 19 62,000 0 5,100 0
4,4'-DDT UG/KG 22 13 19 47,000 0 7,000 0
Alpha-Chlordane UG/KG 0.59 1 19 24,000 0 NA 0
Dieidrin UG/KG 1.2 1 19 1,400 0 110 0
Endosulfan | UG/KG 55 15 19 200,000 0 NA 0
Endosulifan Il UG/KG 0.88 1 19 200,000 0 NA 0
Endrin UG/KG 36 1 19 89,000 0 180,000 0
Endrin ketone UG/KG 0.58 1 19 NA 0 NA 0
Gamma-Chlordane UG/KG 11 3 19 NA 0 NA 0
Methoxychlor UG/KG 45 1 19 NA 0 3,100,000 0
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Table 4.9

Summary of Surface Soil Samples
Compilation Report - OD Grounds
Seneca Army Depot Activity

NYSDEC SCO
Commercial Use' EPA RSLs Industrial Soil”
Maximum Number Number of
Detected of Times Samples Number of Number of
Parameter Unit Value Detected Analyzed | Criteria Value' Exceedances | Criteria Value’ Exceedances
PCBs
4,4'-DDE UG/KG 42 4 10 62,000 1] 5,100 0
4,4'-DDT UG/KG 34 2 9 47,000 1] 7,000 0
Alpha-Chlordane UG/KG 2 3 9 24,000 0 NA 0
Aroclor-1254 UG/KG 2,000 2 28 1,000 1 740 1
Dieldrin UG/KG 3.2 2 9 1,400 0 110 0
Endosulfan | UG/KG 1.8 2 10 200,000 0 NA 1]
Inorganics
Aluminum MG/KG 27,900 76 76 NA 0 990,000 0
Antimany MG/KG 31 24 76 NA 1] 410 0
Arsenic MG/KG 12.6 76 76 16 0 16 76
Barium MG/KG 365 76 76 400 1] 190,000 0
Beryllium MG/KG 12 74 76 590 0 2,000 1]
Cadmium MG/KG 1,100 59 76 9.3 6 800 1
Calcium MG/KG 193,000 75 76 NA 0 NA 0
Chromium MG/KG 446 76 76 1,500 0 NA 1]
Cobalt MG/KG 26.8 76 76 NA 1] 300 0
Copper MG/KG 4,180 76 76 270 39 41,000 0
Iron MG/KG 118,000 76 76 NA [} 720,000 0
Lead MG/KG 998 76 76 1,000 0 800 1
Magnesium MG/KG 15,000 76 76 NA 0 NA 0
Manganese MG/KG 5,040 76 76 10,000 0 23,000 0
Mercury MG/KG 7 75 76 28 33 43 0
Nickel MG/KG 59.3 7 71 310 0 20,000 0
Potassium MG/KG 4,880 55 55 NA 1] NA 0
Selenium MG/KG 0.92 3 76 1,500 0 5,100 1]
Silver MG/KG 205 47 76 1,500 1] 5,100 0
Sodium MG/KG 211 60 76 NA 0 NA 0
Thallium MG/KG 0.27 4 76 NA 0 10 0
Vanadium MG/KG 41.9 76 76 NA 0 NA 0
Zinc MG/KG 1,350 71 71 10,000 0 310,000 0
Notes:

1) Criteria values are the NYSDEC Commerical SCOs (6 NYCRR Subpart 375-6).

2) Criteria values are the USEPA RSL Industrial Soil (HQ=1.0) from the USEPA's Region 9 Regional Screening Levels (HQ=1.0) - 11/30/2012

3) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.
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Table 4.10

Summary of Surface Soil Perchlorate Data
Compilation Report - OD Grounds Seneca

Army Depot Activity
Maximum Detected ) )
Concentration Number of samples Frequency Regional Screening Number of

Detection with Detected Total Number of of Levels (RSL) M | Detected Samples
Parameter CAS Number (mg/kg) Concentrations Samples Detection (mg/kg) Greater than RSL
Perchlorate 14797-73-0 0.041 17 22 T7% i3 0
() USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (TR = 1E-06; THQ = 0.1), May 2018 . Available at:
https://semspub.epa.gov/work/HQ/197235.pdf.
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Table 4.11
Summary of Subsurface Soil Samples
Compilation Report - OD Grounds
Seneca Army Depot Activity

NYSDEC SCO
Commercial Use' EPA RSLs Industrial Soil’
Number
Maximum Number of
Detected of Times Samples Number of Number of
Parameter Unit Value Detected Analyzed | Criteria Value' Exceedances | Criteria value’ Exceedances
Volatile Qrganic Compounds
Tetrachloroethene UGIKG 19 8 6 150,000 0 110,000 0
Herbicides {No Detects) - - - -
Explosives
1,3,5-Trinitrobenzene UGIKG 190 5 6 NA 0 27,000,000 0
2,4,6-Trinitrotoluene UGIKG 600 6 6 NA ] 79,000 0
2,4-Dinitrotoluene UG/KG 190 5 6 NA 0 5,500 0
2-amino-4,6-Dinitrotoluene UGIKG 680 6 6 NA 0 2,000,000 0
HMX UG/KG 470 6 6 NA 0 49,000,000 0
RDX UGIKG 4,300 6 6 NA 0 24,000 0
Tetryl UGIKG 180 1 6 NA 0 2,500,000 0
Semivolatile Organic Compounds
2,4-Dinitrotoluene UG/IKG 14,000 6 6 NA 0 5,500 1
2,6-Dinitrotoluene UGIKG 700 1 6 NA 0 620,000 0
Acenaphthylene UGIKG 19 2 6 500,000 0 NA 0
Anthracene UG/KG 17 1 6 500,000 0 170,000,000 0
Benzo(a)anthracene UGIKG 36 5 6 5,600 0 2,100 0
Benzo(a)pyrene UG/KG 46 5 6 1,000 0 210 0
Benzo(b)fluoranthene UGIKG 42 5 6 5,600 ] 2,100 0
Benzo(ghi)perylene UGIKG 66 5 6 500,000 0 NA 0
Benzo(k)fluoranthene UG/KG 34 5 6 56,000 0 21,000 0
Bis(2-Ethylhexyl)phthalate UGIKG 65 2 6 NA 0 120,000 0
Chrysene UGIKG 51 5 6 56,000 0 210,000 0
Diethyl phthalate UGIKG 35 1 6 NA 0 490,000,000 0
Di-n-butylphthalate UGIKG 6,800 6 6 NA 0 62,000,000 0
Fluoranthene UGIKG 68 5 6 500,000 0 22,000,000 0
Hexachlorobenzene UGIKG 62 5 6 6,000 0 1,100 0
Hexachloroethane UGIKG 1,100 5 6 NA 0 43,000 0
Indeno(1,2,3-cd)pyrene UGIKG 37 3 6 5,600 0 2,100 0
Naphthalene UGIKG 30 4 6 500,000 0 18,000 0
N-Nitrosodiphenylamine UG/KG 1,600 4 6 NA ] 350,000 0
Phenanthrene UG/KG 46 5 6 500,000 0 NA 0
Pyrene UGIKG 110 6 6 500.000 0 17,000,000 0
JPesticides & PCBs
4,4'-DDE UG/IKG 32 2 6 62,000 0 5,100 0
4,4'-DDT UG/KG 29 2 6 47,000 0 7,000 0
Dieldrin UG/KG 24 1 6 1,400 0 110 0
Endosulfan | UGIKG 22 4 6 200,000 0 NA 0
Inorganics
Aluminum MG/KG 22,800 21 21 NA 0 990,000 0
Antimony MG/KG 5.1 8 21 NA 0 410 0
Arsenic MG/KG 8.7 21 21 16 0 1.6 21
Barium MG/KG 248 21 21 400 0 190,000 0
Beryllium MG/KG 11 21 21 590 0 2,000 0
Cadmium MG/KG 134 18 19 9.3 5 800 0
Calcium MG/KG 101,000 21 21 NA 0 NA 0
Chromium MG/KG 392 21 21 1,500 0 NA 0
Cobalt MGIKG 16.9 21 21 NA 0 300 0
Copper MG/KG 7,310 21 21 270 13 41,000 0
Cyanide MG/KG 07 2 6 27 Q 140 Q
iron MG/KG 60,900 21 21 NA 0 720,000 0
Lead MG/KG 153 21 21 1,000 0 800 0
Magnesium MG/IKG 12,500 21 21 NA 0 NA 0
Manganese MG/KG 1,380 21 21 10,000 0 23,000 0
Mercury MG/KG 9.1 21 21 28 16 43 0
Nickel MG/KG 54 21 21 310 0 20,000 0
Potassium MG/KG 3,510 21 21 NA 0 NA 0
Selenium MG/KG 0.56 1 21 1,500 0 5,100 0
Silver MG/KG 537 19 21 1,500 0 5,100 0
Sodium MG/KG 213 21 21 NA 0 NA 0
Thallium MGIKG 0.26 2 21 NA 0 10 0
Vanadium MG/KG 38 21 21 NA 0 NA 0
Zinc MG/KG 1470 21 21 10,000 0 310,000 0
Notes:

1) Criteria values are the NYSDEC Commerical SCOs (6 NYCRR Subpart 375-6).
2) Criteria values are the USEPA RSL Industrial Soil (HQ=1.0) from the USEPA's Region 9 Regional Screening Levels (HQ=1.0) - 11/30/2012
3) Number of Analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.
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Table 4.12
Summary of Ditch Soil Data
Compilation Report - OD Grounds
Seneca Army Depot Activity

Number Number Number

Maximum Criteria of of Times of Samples
Parameter Units Value Value' Exceedances Detected  Analyzed
Explosives
2.4,6-Trinitrotoluene UG/KG 120 0 1 4
2,4-Dinitrotoluene UG/KG 83 0 1 4
2-amino-4,6-Dinitrotoluene UG/KG 260 0 1 4
RDX UG/KG 210 0 1 4
Tetryl UG/KG 140 0 1 4
Semivolatile Organic Compounds
Benzo(a)anthracene UG/KG 32 5,600 0 2 4
Benzo(a)pyrene UG/KG 37 1,000 0 2 4
Benzo(b)fluoranthene UG/KG 37 5,600 0 2 4
Benzo(ghi)perylene UG/KG 48 500,000 0 1 4
Benzo(k)fluoranthene UG/KG 28 56,000 0 2 4
Chrysene UG/KG 50 56,000 0 3 4
Di-n-butylphthalate UG/KG 25 0 1 4
Fluoranthene UG/KG 60 500,000 0 3 4
Hexachlorobenzene UG/KG 40 6,000 0 2 4
Indeno(1,2,3-cd)pyrene UG/KG 32 5,600 0 1 4
Naphthalene UG/KG 24 500,000 0 1 4
Phenanthrene UG/KG 34 500,000 0 3 4
Pyrene UG/KG 110 500,000 0 3 4
Pesticides/PCBs
4,4-DDE UG/KG 12 62,000 0 2 4
Aldrin UG/KG 22 680 0 1 4
Alpha-Chlordane UG/KG 5.7 24,000 0 1 4
Aroclor-1254 UG/KG 580 1,000 0 2 4
Dieldrin UG/KG 7.4 1,400 0 1 4
Endosulfan | UG/KG 2.7 200,000 0 2 4
Endrin aldehyde UG/KG 3.2 0 1 4
Inorganics
Aluminum MG/KG 35,000 0 4 4
Arsenic MG/KG 16.1 16 1 4 4
Barium MG/KG 308 400 0 4 4
Beryllium MG/KG 1.4 590 0 4 4
Cadmium MG/KG 256 9 2 4 4
Calcium MG/KG 84,400 0 4 4
Chromium MG/KG 48.4 0 4 4
Cobalt MG/KG 19.7 0 4 4
Copper MG/KG 814 270 2 4 4
Iron MG/KG 50,500 0 4 4
Lead MG/KG 101 1,000 0 4 4
Magnesium MG/KG 10,200 0 4 4
Manganese MG/KG 935 10,000 0 4 4
Mercury MG/KG 5.3 3 2 4 4
Nickel MG/KG 67.7 310 0 4 4
Potassium MG/KG 4,680 0 4 4
Silver MG/KG 5.8 1,500 0 3 4
Sodium MG/KG 377 0 4 4
Vanadium MG/KG 53.7 0 4 4
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Table 4.12
Summary of Ditch Soil Data
Compilation Report - OD Grounds
Seneca Army Depot Activity

Number Number Number
Maximum Criteria of of Times of Samples
Parameter Units Value Value' Exceedances Detected Analyzed
Zinc MG/KG 755 10,000 0 4 4
Notes:

1) Criteria values are the NYSDEC commerical SCOs (6 NYCRR Subpart 375-6).
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4.2.1.2 Chemicals of Potential Concern in Subsurface Soil

Atotal of 31 subsurface soil samples were collected within the 500-foot OD Hill radius. Two of the
perchlorate subsurface samples were collected between the 500- and 1,000-foot radii; however, none
of the other subsurface soil samples were collected outside the 500-foot radius. Ten of the subsurface
samples were analyzed for perchlorate and the remaining 21 samples were analyzed for inorganic
metals. In addition to metals, six of the subsurface samples were analyzed for explosives, VOCs,
SVOCs, herbicides, pesticides, and PCBs. None of the VOC, herbicide, pesticide, or explosive results
exceeded their respective USEPA RSLs (Table 4.11).

Two explosives were detected in the SVOC analytical run at concentrations above USEPA RSLs
and were identified as COPCs. 2,4-dinitrotoluene (2,4-DNT), was detected with a maximum
concentration of 14,000 pg/kg, and 2,6-DNT, with a maximum concentration of 700 pg/kg. Both
exceedances were detected in one sample (TP45-2), which was collected at a location on top of OD
Hill. Note that in the explosives analytical run (Method SW8330), 2,4-DNT and 2,6-DNT were detected
at concentrations below the RSLs.

Metals in subsurface soil that exceeded their respective USEPA RSLs and were identified as
COPCs include: aluminum, antimony, arsenic, cadmium, copper, cobalt, copper, iron, manganese,
mercury, silver, and thallium (Figures 4.8A and 4.8B). Cadmium, copper and mercury exceeded their
respective NYSDEC SCOs (Table 4.11).

Ten subsurface soil samples and two duplicates were analyzed for the presence of perchlorate
during the 2018 sampling effort. Perchlorate was detected in eight samples and one duplicate. The
highest level of perchlorate detected was measured at 41 pg/kg from a sample 1.5 to 2.0 feet bgs in
the OD Hill. This sample location (S45-0DG-SS-06) contained the highest concentration of perchlorate
in both surface and subsurface soil samples (Table 4.11, Figure 4.7). All of the detections of
perchlorate were at levels below the USEPA RSL Residential Soil (HQ=0.1) value of 5,500 pg/kg. The
HHRA did not identify any COCs in subsurface soil (Appendix B1.).

4.2.1.3 Chemicals of Potential Concern in Ditch Soil

Four ditch soil samples were collected during the ESI. Three of the samples were collected from
the drainage ditches located downgradient of the OD Hill and the fourth sample was collected from a
low-lying area northwest of the OD Hill. Water within these features is ephemeral and the features are
not recognized surface water bodies by the NYSDEC. The material at the base of the drainage swales
is site soil. The ditch soil samples collected during the ESI are located approximately 500 ft to 600 ft
from the OD Hill, or within or close to the OD Hill. These samples were analyzed for VOCs, SVOCs,
metals, PCBs, pesticides, herbicides and nitrate/nitrite nitrogen (Appendix A-3). VOCs and herbicides
were not detected in the samples (Table 4.12). Several explosives, SVOCs, nitroaromatics, pesticides,
and PCBs were detected at low concentrations and below applicable screening criteria. One PCB
(Aroclor-1254) was identified as a COPC with one exceedance of the USEPA RSL.

A summary of the ditch soil analytical resuits from the ESI and a comparison to the USEPA RSLs
is presented in Table 4.12. Aluminum, arsenic, cadmium, cobalt, copper, iron, manganese, mercury,
and vanadium were detected at concentrations above their respective RSL values and were identified
as COPCs. The ditch soils are grouped with surface soil results within the risk assessment because
extensive Rl data for the OB Grounds showed that all drainage ditches and Reeder Creek sediment (at
the time) were consistent with levels of metals in all the soil data, including background levels.
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Therefore, there is no distinction between ditch soils and surface soils. The HHRA did not identify any
COCs in the ditch soil data (Appendix B1).

4.2.2 Chemicals of Potential Concern in Groundwater

There were two main groundwater events at the OD Grounds: the ES! in 1994, and June 2018 for
perchlorate; one well at the OD Grounds (MW45-4, located west of the OD Hill), was sampled an
additional three times between 1997 and 1999 as part of OB Grounds groundwater investigations
(Appendix A-4). Water quality screening criteria used for comparison in this FS report are USEPA RSLs
for tap water, based on a noncarcinogenic HQ of 0.1. Groundwater results were also compared against
NY Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (6 CRR-
NY 703.5; June 2018) (NYSDEC, 2018b). A consolidated summary of groundwater exceedances from
these reports is presented in Table 4.13.

The groundwater data were presented in the 1995 ESI, and the evaluation in the ESI did not
suggest impacts from MC/COPCs on the groundwater within the OD Grounds. Concentrations of VOCs,
herbicides, pesticides, and PCBs were below the groundwater screening values. Two explosives were
detected in the groundwater one time each. Both explosives (1,3-Dinitrobenzene and Octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine [HMX]) were detected below their respective groundwater criteria
(Table 4.13).

One SVOC [Bis(2-Ethylhexyl)phthalate] was detected in four groundwater samples at
concentrations above its RSL and it was identified as a COPC; however, this is a common laboratory
contaminant associated with plastics. Ten metals (aluminum, antimony, arsenic, barium, beryllium,
cadmium, chromium [exceedance of NYS GA and USEPA chromium VI values], cobalt, copper, lead,
manganese, mercury, nickel, sodium [exceedance of NYS GA], thallium, and vanadium) were found in
one or more the groundwater samples at concentrations above the screening values. Except for iron
and sodium, all of these compounds were identified as COPCs in the HHRA. Calcium, iron, magnesium,
potassium, and sodium were not evaluated in the HHRA because they are essential nutrients and are
generally not expected to pose an unacceptable risk to human receptors.

Nine groundwater samples and one duplicate were analyzed during the perchlorate sampling
event in 2018. Perchlorate was detected in eight samples and one duplicate, with a maximum
concentration of 4.1 micrograms per liter (ug/L) (MW45-3) (Figure 4.7). Two of the wells contained
perchlorate levels above the guidance value of 1.4 pg/L identified in the perchlorate Work Plan
(Parsons, 2018). The wells that contained exceedances of perchiorate included MW45-2 and MW45-
3 and were both located east of the OD Hill. A summary of perchlorate levels in groundwater samples
are presented in Table 4.14 and Appendix A-4.

No COCs were identified after analysis of the groundwater data in the HHRA.
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Table 4.13
Summary of Groundwater Data
Compilation Report - OD Grounds
Seneca Army Depot Activity

Number Number Number

Maximum Criteria Criteria of of Times of Samples
Parameter Unit Value Source' Level Exceedances Detected Analyzed
Volatile Organic Compounds
Tetrachloroethene uG/L 1 GA 5 0 1 8
Semivolatile Organic Compounds
Bis(2-Ethylhexyl)phthalate uG/L 33 GA 5 4 4 8
Explosives
1,3-Dinitrobenzene uG/L  0.067 GA 5 0 1 8
HMX uG/L 0.5 1 8
Inorganics
Aluminum uG/L 63,300 9 12
Antimony nG/L 52.1 GA 3 7 7 12
Arsenic nG/L 9.5 MCL 10 0 3 12
Barium uG/L 751 GA 1,000 0 12 12
Beryllium uG/L 5 MCL 4 1 3 12
Cadmium uG/L 3.8 GA 5 0 4 12
Calcium uG/L 660,000 12 12
Chromium nG/L 106 GA 50 1 5 12
Cobalt uG/L 94 .4 4 12
Copper nG/L 123 GA 200 0 7 12
Iron uG/L 113,000 GA 300 5 10 12
Iron+Manganese uG/L 117,640 GA 500 6 12 12
Lead uG/L 75.6 MCL 15 2 8 12
Magnesium uG/L 77,900 12 12
Manganese uG/L 4,640 GA 300 4 12 12
Mercury uG/L 1.8 GA 0.7 1 3 12
Nickel uG/L 209 GA 100 1 5 12
Potassium uG/L 18,700 9 12
Selenium nG/L 2.5 GA 10 0 5 12
Silver nG/L 4.6 GA 50 0 2 12
Sodium uG/L 40,000 GA 20,000 1 12 12
Thallium nG/L 3.4 MCL 2 1 1 12
Vanadium nG/L 93.1 3 12
Zinc HGL 321 12 12
Notes:

1) Criteria action levels include the values from the NYS GA Standard and EPA MCL.
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Table 4.14

Summary of Groundwater Perchlorate Data
Compilation Report - OD Grounds Seneca

Army Depot Activity
Maximum Detected ) ]
Concentration | Number of samples Frequency | Regional Screening |  Number of
Detection with Detected | Total Number of of Levels (RSL)® | Detected Samples
Parameter CAS Number (ng/L) Concentrations Samples Detection (mg/kg) Greater than RSL
Perchlorate 14797-73-0 4.1 9 10 90% 1.4 ]

) USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (TR = 1E-06; THQ = 0.1), May 2018 . Available at:
https://semspub.epa.gov/work/HQ/197235 pdf.

Cont W912DY-08-D-0003\TO#13 - OD Grounds Ri-FS\Documents\FS\03 - Final FS\Verd_040318\Tables\Table 1-11 Perchlorate_all Results.xlsx
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4.2.3 Chemicals of Potential Concern in Surface Water

During the ESI, four surface water samples were collected from the drainage ditches within the
0D Grounds. These four samples were collocated with the ditch scil samples described above. Three
of the surface water samples were collected from drainage ditches located downgradient of the OD
Hill and the fourth sample was collected from a low-lying area northwest of the OD Hill. The surface
water samples were collected from drainage swales that were typically dry and the water sampled
likely represented surface runoff from a recent precipitation event, rather than site surface water. The
four surface water samples collected were from ephemeral drainage ditches and a low-lying swale.
These on-site surface water pools are not classified by NYSDEC as surface water bodies and therefore
NYS surface water criteria do not apply but are provided for reference. Sample results were compared
against USEPA RSLs for Tap Water as well as NYS Class D surface water criteria (Appendix A-5.1)
(USEPA, 2018; NYSDEC, 2018b). Surface water data from the ES| is summarized in Table 4.15.

No VOC, SVOC, pesticide, PCB, herbicide compounds were detected in the samples collected.
Fourteen metals (aluminum, arsenic, barium, cadmium, cobalt, copper, cyanide, iron, lead,
manganese, mercury, nickel, vanadium, and zinc) were detected at concentrations above the
associated criteria values and were identified as COPCs. In addition, nitroaromatic compounds were
detected in two of the surface water samples collected. One detection of RDX exceeded the USEPA
RSL and was identified as a COPC. No COCs were identified in the onsite surface water during analysis
in the HHRA (Appendix B1).

During the 1994 OB Grounds R, surface water sampling was conducted within Reeder Creek
(Parsons, 1994). Reeder Creek is a recognized surface water body and therefore NYS Class C criteria
would apply to human and ecological receptors (NYSDEC, 2018b). Surface water samples were
collected from Reeder Creek up- and down-gradient of the OB Grounds (Appendix A-5.2). Reeder Creek
serves as drainage for much of the OD Grounds; therefore, these samples were downgradient of
various portions of the OD Grounds. Results from Reeder Creek were compared to USEPA RSLs for Tap
Water as well as NYS Class C surface water criteria (Appendix A-5.2) (USEPA, 2018; NYSDEC, 2018b).
COPCs identified in the Reeder Creek surface water include: one VOC (1,2-dichloroethane), one
explosive (RDX) and nine metals (aluminum, arsenic, barium, beryllium, cyanide, lead, manganese,
mercury, vanadium). Surface water data from the sampling conducted at Reeder Creek is summarized
in Table 4.16.

4.2.4 Chemicals of Potential Concern in Sediment

In conjunction with surface water samples collected during the OB Grounds RI, collocated
sediment samples were collected from within Reeder Creek (Figure 3.6) (Parsons, 1994). Arsenic,
copper, lead, manganese, mercury, nickel and zinc exceeded NY Sediment Criteria values. These
exceedances were for a “to be considered” (TBC), therefore sediment was retained as a medium of
interest in the OB Grounds FS. As part of the OB Grounds remedial action, impacted sediment was
excavated and removed from the creek. Since the removal of sediment, the inspections of Reeder
Creek have found minimal sediment in various sections. Recent inspections of Reeder Creek observed
that the streambed contained exposed bedrock and fractured shale pieces and thin organic/sediment
layers which appear to be from decomposition of fallen leaves and the migration of tree material
stockpiles by beavers in previous seasons and not the result of active erosion of the site soil and soil
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transport (Parsons, 2017). Evidence for excessive erosion into the creek was not found. Monitoring at
OB Grounds suggests no visual impacts to Reeder Creek.
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Table 4.15
Summary of Surface Water Data
Compilation Report - OD Grounds
Seneca Army Depot Activity

Number Number  Number

Maximum  Criteria of of Times of Samples
Parameter Unit Value Level' Exceedances Detected Analyzed
Explosives
HMX UG/L 0.49 2 4
RDX UGI/L 2 2 4
Inorganics
Aluminum UG/L 37,500 0 4 4
Arsenic UG/L 23 360 0 1 4
Barium UGI/L 439 4 4
Beryllium UG/L 1.5 0 2 4
Cadmium UG/L 11.2 0 1 4
Calcium UG/L 194,000 4 4
Chromium UG/L 50.8 4270 0 3 4
Cobalt UGI/L 18.2 0 2 4
Copper UG/L 612 50 3 4 4
Cyanide UG/L 47.7 22 1 1 4
fron UG/L 60,400 300 4 4 4
Lead UG/L 68.7 330 0 4 4
Magnesium UG/L 24,300 4 4
Manganese uG/L 1,250 4 4
Mercury UG/L 3 4 4
Nickel UGI/L 74.2 4250 0 4 4
Potassium UG/L 9,670 4 4
Sodium UG/L 4,340 4 4
Vanadium UG/L 54.9 190 3 4
Zinc UG/L 883 800 1 4 4
Notes:

1) Criteria source are the NYS AWQS Class D Values.
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Table 4.16

Summary of Reeder Creek Surface Water Data

Feasibility Study Report - OD Grounds
Seneca Army Depot Activity.
NYS CLASS C NYS CLASS C 2018-05 RSL Tap Water
(HUMAN HEALTH)' (AQUATIC)! (HQ=0.1)?
Maximum Location ID of Number of Number of
Detected Maximum Times Samples Criteria Number of Criteria Number of Criteria Number of
Parameter Unit _ Value  Qualifier Detect Detected  Analyzed Level Exceedances | Level Exceedances | Level  Exceedances
Volatile Organic Compounds
1,2-Dichloroethane  UG/L 2 J SW-140 1 9 NA Q NA 0 0.17 1
Methytene chloride  UG/L 8 J SW-300 1 9 200 0 NA 0 11 0
Explosives (No Detects)
Semivolatile Organic Compounds (No Detects)
Inorganics
Afuminum UG/L 402 J SW-120 2 7 NA 0 100 2 2,000 0
Barium UG/L 1146 J SW-120 8 9 NA 0 NA 0 380 0
Beryllium UG/L 4.9 J SW-120 1 9 NA 0 11 0 25 1
Calcium UG/L 210,000 J SW-120 9 9 NA 0 NA 0 NA 0
Cyanide UG/L 14.9 SW-300 2 9 NA 0 NA 0 0.15 2
Iron UG/L 1,474 SW-150 6 6 NA 0 NA 0 1,400 1
Lead UGIL 22 J SW-150 1 9 NA 0 NA 0 15 0
Magnesium UG/L 31,000 J SW-120 9 9 NA 0 NA 0 NA 0
Manganese UG/L 466 SW-150 8 8 NA 0 NA 0 43 5
Mercury UG/L 0.19 J SW-150 1 9 0.0007 1 0.77 0 0.063 1
Potassium UG/L 6,270 J SW-150 6 6 NA 0 NA 0 NA 0
Selenium UG/L 1.6 J SW-310 3 9 NA Q 48 0 10 0
Sodium UG/L 59,100 J SW-196 8 9 NA 0 NA 0 NA 0
Vanadium UG/ 39.2 J SW-196 1 9 NA 0 14 1 8.6 1
Zinc UG/L 13.4 J SW-196 1 5 NA 0 NA 0 600 0
Notes:

1) Criteria values are the NYS Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations (6 CRR-NY 703.5; June 2018).

2) Criteria values are the USEPA RSLs for Tap Water (HQ=0.1) from the USEPAs Regional Screening Levels - May 2018.

3) Number of analyses is the number of detected and non-detected results excluding rejected results. Sample duplicate pairs were not averaged.
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4.3 FATE AND TRANSPORT MUNITIONS CONSTITUENTS/ CONTAMINANTS OF POTENTIAL
CONCERN

This section presents an overview of the fate and transport characteristics for site contaminants
that may have an impact on the applicable matrix at the OD Grounds. COPCs may be selected because
of their intrinsic toxicological properties, because they are present in large quantities, or because they
are presently in or potentially may move into critical exposure pathways (e.g., drinking water supply)
(USEPA, 1988). MEC is also identified as a contaminant to be addressed at the site because of the
associated explosive hazards.

Understanding the fate of the MEC and MC/COPCs potentially present in, or released to, the
environment is important to evaluate the potential hazards or risks posed by those contaminants to
human health and/or the environment. For example, MEC may be found on the ground surface or
below grade; however, it is possible for natural processes (e.g., erosion) to result in the movement,
relocation, or unearthing of the MEC, thereby increasing the chance of its subsequent exposure to
human receptors. Furthermore, COPCs may have been released to the environment during operational
activities, or they might remain inside intact munitions and be released to the environment
subsequently as those munitions degrade.

The following paragraphs discuss potential migration processes for, the persistence of, and the
potential migration routes of MEC/MD and MC/COPCs.

Many different environmental processes act upon MC, which may influence or alter their
availability to interact with receptors. These processes depend on the media in which the source (MEC
or MD) exists and the exposure of MC/COPCs to the processes. These processes work through the
different media: air, soil, surface water, groundwater, or biota. The following are short descriptions of
these processes as described in Hewitt, et al. (2003).

« Advection - the passive movement of a solute with flowing water.

« Dispersion - the observed spreading of a solute plume, generally attributed to hydrodynamic
dispersion and molecular diffusion.

« Adsorption/desorption - the process by which dissolved, chemical species accumulate
(adsorption) at an interface or are released from the interface (desorption) into solution.

» Diffusion - the migration of solute molecules from regions of higher concentration to regions
of lower concentration.

« Biotic transformation - the modification of a chemical substance in the environment by a
biological mechanism.

« Oxidation/reduction - reactions in which electron(s) are transferred between reactants.

« Covalent binding - the formation of chemical bonds with specific functional groups in soil
organic solids.

» Polymerization - the process by which the molecules of a discrete compound combine to form
larger molecules with a molecular weight greater than that of the original compound, resulting
in a molecule with repeated structural units.

« Photolysis - the chemical alteration of a compound due to the direct or indirect effects of light
energy.

« Infiltration - the process by which water enters the soil at the ground surface and moves into
deeper horizons.
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o Evapotranspiration - the collective processes of evaporation of water from water bodies, soil
and plant surfaces, and the transport of water through plants to the atmosphere.

o Plant root uptake - the transport of chemicals into plants through the roots.

« Sedimentation - The removal from the water column of suspended particles by gravitational
settling.

4.3.1 Maetals Transport from Soil to Water

In order to quantify the potential transport of metals COPCs from soil to groundwater, eight
samples were selected for leachability determinations using the SPLP (USEPA SW-846 Method 1312)
in combination with USEPA SW-846 Method 6010 and 7471, as appropriate for the RCRA eight metals
(i.e., arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver) and other metals of
interest (e.g., antimony, cobalt, copper, vanadium, and zinc). The SPLP method was implemented in
an effort to determine the ability of a material in the soil to potentially impact the groundwater or
surface water, and, therefore, is relevant to the discussion of fate and transport. These samples were
representative of the conditions within a 500-foot distance from the center of the OD Hill. The results
of these analyses are presented in Appendix A6. Total metal analysis results presented were
compared to the USEPA RSLs for residential soils and NYS Commercial SCO values, while the SPLP
results are compared to NYS GA Groundwater Effluent values. A detailed evaluation of the data is
provided in the Completion Report for Additional MRS Investigation at Seneca Army Depot (Parsons,
2010).

A review of the data indicates that all of the metals detected show some potential to leach to
groundwater. While metals can be described by a range of mobilities, their transport abilities can
generally be characterized by the same underlying principles. The mobility of metals within a soil
system is primarily associated with the movement of water through that system. This mobility is
affected by the solubility of the metal and its compounds, as well as chemical parameters affecting
the oxidation state of the metal in solution. Metals associated with the aqueous phase of soil are
subject to movement with soil, water, and may be transported through the vadose zone to
groundwater. However, the rate of migration of the metal usually does not equal the rate of water
movement through the soil due to fixation and adsorption reactions (Dragun, 1988). Metals, unlike
organic compounds, cannot be degraded (McLean and Bledsoe, 1992). Metals become immobile due
to mechanisms of adsorption and precipitation. Metal-soil interactions are such that when metals are
introduced at the soil surface, downward transportation does not occur to any great extent unless the
metal retention capacity of the soil is overloaded, or metal interaction with the associated waste matrix

enhances mobility.

4.3.2 Munitions and Explosives of Concern (UX0/DMM)

The primary natural process that can resuit in the migration or exposure of MEC items that might
be present at the OD Grounds is erosion. Natural erosion of soil over time by the wind or by water
(surface water or precipitation) can result in the exposure of MEC below grade by the removal of the
overlying soil. In some cases, if soil is unstable and the erosive force is sufficient to act on items(s) the
size of the MEC present, this process can result in the movement of MEC from its original position to
another location (typically somewhere downstream of the wash). This is not anticipated to be the case
at the OD Grounds as there has been no visual indication of this occurring on-site.

78



Seneca Army Depot Activity Draft Compilation of Previous Investigations/Studies, OD Grounds

4.4 HUMAN HEALTH RISK ASSESSMENT

A HHRA and a HHRA Supplement were conducted for the OD Grounds and is presented as an
appendix to this FS in Appendix B1. The objectives of the risk assessments were to:

¢ Assess the OD Grounds conditions for protectiveness of human health and the environment;

« Determine whether additional response actions are necessary at OD Grounds;

= l|dentify COPCs and provide a basis for determining levels of COPCs that are adequately
protective of human health and the environment; and

« Provide a basis for comparing potential health impacts of various remedial alternatives and
evaluate selection of the No-Action remedial alternative, where appropriate.

« Evaluate the potential for human health effects as a result of potential exposures to
perchlorate in soil and groundwater at the OD Grounds.

To meet these objectives, the risk assessments generally follow USEPA guidance [the Risk
Assessment Guidance for Superfund (RAGS) series of guidance documents] and incorporates
exposure scenarios and assumptions that are appropriate for current and anticipated future land use
at this site (USEPA, 1989). The HHRA provides an evaluation of the potential risks to human health
posed by constituents detected in surface soil, combined surface and subsurface soil, groundwater
and surface water associated with the OD Grounds at SEDA.

This risk assessment divides the OD Grounds into two areas for assessment purposes based on
differing potential risk observed during previous investigations. The density of potential MEC is highest
at the center of the OD Grounds, in the vicinity of the OD Hill where the demolition activities took place
and areas in the immediate vicinity that received most of the “kickouts” from those activities. This
area is referred to as the “OD Hill” in this risk assessment. The second area includes areas further
away from the OD Hill that received kickouts, but in lower densities. This second assessment area is
referred to as the “Kickout Area”.

4.4.1 Baseline Human Health Risk Assessment

A conceptual site model (CSM) is used to qualitatively define the type of potential exposures to
contaminants at or migrating from a site (i.e., to systematically evaluate the effect of chemicals in
relevant media on potential receptors). The CSM is used to summarize existing site characterization
data, including assumptions about land and groundwater use, and to complete the qualitative
exposure pathway assessment. An exposure pathway evaluation describes how a receptor could be
exposed to COPCs at, or migrating from, a site. The site-specific CSM for potential human exposures
is depicted in Figure 4.9A (OD Hill) and Figure 4.9B (Kickout Area). In accordance with the site-specific
CSM, risk was quantitatively or qualitatively evaluated for the following potential human exposure
scenarios to contaminants found within the OD Hill and Kickout Area:

« Exposure of hypothetical future residents;

» Exposure of hypothetical future excavation / construction workers;
» Exposure of future park workers; and

¢ Exposure of current and future recreational users.

Exposure scenarios selected for evaluation are anticipated to account for the range of reasonably
anticipated exposures under current and future conditions at SEDA. The exposure assumptions used
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for estimating constituent intake are presented in Appendix B, Table 2.6 (soil), Table 2.7
(groundwater), and Table 2.8 (surface water). There are no complete exposure pathways for sediment.

The exposure areas evaluated in this risk assessment were defined considering the results of the
source area investigation and activity patterns of the potential receptors being evaluated in the HHRA.
For evaluation of soil, the OD Hill and the Kickout Area were evaluated as separate exposure areas.
All groundwater wells were located within the OD Hill area or the OB Grounds. Groundwater evaluation
was conducted on a combined data set, including data from all wells, as well as data from each well
individually. For surface water, three exposure areas were evaluated, the on-site drainage ditches at
the OD Hill, the portion of Reeder Creek upstream of the Kickout Area, and the portion of Reeder Creek
that passes through the Kickout Area and all downstream locations. Once Reeder Creek enters the
Kickout Area, all locations downstream from that point are potentially affected by munitions activities
at the OD Grounds and considered together.

Exposure point concentrations are the concentrations of chemicals in a given medium to which a
receptor may be exposed at a specific location known as the ‘exposure point’. Each groundwater
sampling location was considered an exposure point. Therefore, a groundwater exposure point
concentration (EPC) was identified as the maximum detected concentration of each COPC in each well.
Surface water EPCs were the maximum detected concentration of each COPC. Risk for each surface
water exposure area was estimated using the maximum detected concentration from each area. For
receptors potentially exposed to soil, an EPC was calculated for soil intervals O - < 2 feet bgs and 0 - <
15 feet bgs. EPCs were calculated for each soil COPC using the USEPA’s statistical program ProUCL,
version 5.0.00 (USEPA, 2013). :

Cumulative carcinogenic risks and noncarcinogenic hazards estimated for the four receptor
groups at the site are shown in Exhibit 1.5-1. The cumulative risk/hazard estimates described below
include chromium(lll). The cumulative risk/hazard estimates that include chromium(Vl) show similar
patterns (Exhibit 1.5-2). Chromium(Vl) is not expected to be present at the site based on past
munitions-related activities and is not summarized below.
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4.4 HUMAN HEALTH RISK ASSESSMENT

A HHRA and a HHRA Supplement were conducted for the OD Grounds and is presented as an
appendix to this FS in Appendix B1. The objectives of the risk assessments were to:

» Assess the OD Grounds conditions for protectiveness of human health and the environment;

» Determine whether additional response actions are necessary at OD Grounds;

« Identify COPCs and provide a basis for determining levels of COPCs that are adequately
protective of human health and the environment; and

» Provide a basis for comparing potential health impacts of various remedial alternatives and
evaluate selection of the No-Action remedial alternative, where appropriate.

» Evaluate the potential for human health effects as a result of potential exposures to
perchlorate in soil and groundwater at the OD Grounds.

To meet these objectives, the risk assessments generally follow USEPA guidance [the Risk
Assessment Guidance for Superfund (RAGS) series of guidance documents] and incorporates
exposure scenarios and assumptions that are appropriate for current and anticipated future land use
at this site (USEPA, 1989). The HHRA provides an evaluation of the potential risks to human health
posed by constituents detected in surface soil, combined surface and subsurface soil, groundwater
and surface water associated with the OD Grounds at SEDA.

This risk assessment divides the OD Grounds into two areas for assessment purposes based on
differing potential risk observed during previous investigations. The density of potential MEC is highest
at the center of the OD Grounds, in the vicinity of the OD Hill where the demolition activities took place
and areas in the immediate vicinity that received most of the “kickouts” from those activities. This
area is referred to as the “OD Hill” in this risk assessment. The second area includes areas further
away from the OD Hill that received kickouts, but in lower densities. This second assessment area is
referred to as the “Kickout Area”.

4.4.1 Baseline Human Health Risk Assessment

A conceptual site model (CSM) is used to qualitatively define the type of potential exposures to
contaminants at or migrating from a site (i.e., to systematically evaluate the effect of chemicals in
relevant media on potential receptors). The CSM is used to summarize existing site characterization
data, including assumptions about land and groundwater use, and to complete the qualitative
exposure pathway assessment. An exposure pathway evaluation describes how a receptor could be
exposed to COPCs at, or migrating from, a site. The site-specific CSM for potential human exposures
is depicted in Figure 4.9A (OD Hill) and Figure 4.9B (Kickout Area). In accordance with the site-specific
CSM, risk was quantitatively or qualitatively evaluated for the following potential human exposure
scenarios to contaminants found within the OD Hill and Kickout Area:

¢ Exposure of hypothetical future residents;

» Exposure of hypothetical future excavation / construction workers;
» Exposure of future park workers; and

» Exposure of current and future recreational users.

Exposure scenarios selected for evaluation are anticipated to account for the range of reasonably
anticipated exposures under current and future conditions at SEDA. The exposure assumptions used
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for estimating constituent intake are presented in Appendix B, Table 2.6 (soil), Table 2.7
(groundwater), and Table 2.8 (surface water). There are no complete exposure pathways for sediment.

The exposure areas evaluated in this risk assessment were defined considering the results of the
source area investigation and activity patterns of the potential receptors being evaluated in the HHRA.
For evaluation of soil, the OD Hill and the Kickout Area were evaluated as separate exposure areas.
All groundwater wells were located within the OD Hill area or the OB Grounds. Groundwater evaluation
was conducted on a combined data set, including data from all wells, as well as data from each well
individually. For surface water, three exposure areas were evaluated, the on-site drainage ditches at
the OD Hill, the portion of Reeder Creek upstream of the Kickout Area, and the portion of Reeder Creek
that passes through the Kickout Area and all downstream locations. Once Reeder Creek enters the
Kickout Area, all locations downstream from that point are potentially affected by munitions activities
at the OD Grounds and considered together.

Exposure point concentrations are the concentrations of chemicals in a given medium to which a
receptor may be exposed at a specific location known as the ‘exposure point’. Each groundwater
sampling location was considered an exposure point. Therefore, a groundwater exposure point
concentration (EPC) was identified as the maximum detected concentration of each COPC in each well.
Surface water EPCs were the maximum detected concentration of each COPC. Risk for each surface
water exposure area was estimated using the maximum detected concentration from each area. For
receptors potentially exposed to soil, an EPC was calculated for soil intervals O - < 2 feet bgs and 0 - <
15 feet bgs. EPCs were calculated for each soil COPC using the USEPA's statistical program ProUCL,
version 5.0.00 (USEPA, 2013). ’

Cumulative carcinogenic risks and noncarcinogenic hazards estimated for the four receptor
groups at the site are shown in Exhibit 1.5-1. The cumulative risk/hazard estimates described below
include chromium(lll). The cumulative risk/hazard estimates that include chromium(VI) show similar
patterns (Exhibit 1.5-2). Chromium(Vl) is not expected to be present at the site based on past
munitions-related activities and is not summarized below.
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EXHIBIT 1.5-1
HUMAN HEALTH QUANTITATIVE CUMULATIVE RISK SUMMARY FOR ALL MEDIA
SENECA ARMY DEPOT ACTIVITY
ALL COPCS INCLUDING CHROMIUM(III)
TOTAL TOTAL HAZARD NON-CARCINOGENIC
CARCINOGENIC | CARCINOGENIC | TOTAL HAZARD | NON-CARCINOGENIC RISK | INDEX - ADULT | RISK DRIVERS (ADULT)
RECEPTOR AND MEDIUM EXPOSURE PATHWAYS RISK@® RISK DRIVERS ® | INDEX - CHILD DRIVERS (CHILD) @ @ @
Receptor: Hypothetical Future Resident
Aroclor-1254 31%
Surface Soll (0 - $2 feet bgs) - 0D Hill Ingestion, Dermal Contact, Inhalation 2.8E-05 - 58 Cadmiom 30% 0.60 -
Combined Surface and Subsurface Soll Aroclor-1254 33%
(0-5 15 feet bgs) ingestion, Dermal Contact, Inhalation 5.8E-05 - 53 Cadmium 25% 0.55 -
Cobalt31% Cobalt31%
Groundwater - MW 45-4 (2) Ingestion, Dermal Contact 1.8E-04 Arsenic 100% 51 Manganese 21% 30 Manganese 22%
Thaliium 33% Thallium 33%
MCPA 10%
Surface Soll (0 - < 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, Inhalation 6.7E-07 - 3.0 Cobalt 63% 0.32 =
Surface Water - On site dralnage ditches (3) Ingestion, Dermal Contact 4.68-07 - 0.63 - 0.22 -
Receptor: Hypothetical Future Excavation/ Construction Worker
Surface Soil (0 - 52 feet bgs) - 0D Hill Ingestion, Dermal Contact, Intalation 8.2E-08 - - - 0.14 -
Gambied (%"_'f:‘;;’,:ﬁ‘:;""m ol Ingestion, Demal Contact, Inhalation 63E:08 - c - 0.046 L
Groundwater - MW 45-4 @ Ingestion, Dermal Contact 1.9-08 - - - 0.13 -
Surface Soll (0 - <2 feet bgs) - Kickout Area Ingestion, Dermal Contact, inhalation 1.6E-08 - - - 0.025 -
Surface Water - On site drainage ditches @ Ingestion, Dermal Contact 1.5E-09 - - - 0.032 -
Receptor: Future Park Worker
Surface Soil (0 - < 2 feet bgs) - 0D HIll Ingestion, Dermal Contact, Inhalation 5.6E-06 - - - 0.37 -
Cobalt 32%
Groundwater - MW 45-4 (2) Ingestion, Dermal Contact 9.8E-05 - - - 19 Manganese 20%
Thallium 34%
Surface Soll (0 - £ 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, Inhalation 2.9E-06 - - - 0.19 -
Surface Water - On site dralnage ditches (3) Ingestion, Dermal Contact 1.0E-07 - - - 0.026 -
Receptor: Current and Future Recreational User
Surface Soil {0 - £ 2 feet bgs) - 0D Hill Ingestion, Dermal Contact, Inhalation 1.8E-06 - 0.39 - 0.039 —
Cobalt32% Cobalt 32%
Groundwater - MW 45-4 (2) Ingestion, Dermal Contact 1.3E-05 - 3.4 Manganese 20% 20 Manganese 20%
Thallium 35% Thallium 34%
Surface Soll (0 - 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, Inhalation 1.0E-06 - 0.000017 - 0.0000016 =
Surface Water - On site dralnage ditches (3) Ingestion, Dermal Contact 6.3E-08 - 0.086 - 0.030 -

B1
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EXHIBIT 1.5-2
HUMAN HEALTH QUANTITATIVE CUMULATIVE RISK SUMMARY FOR ALL MEDIA
SENECA ARMY DEPOT ACTIVITY
ALL COPCS INCLUDING CHROMIUM(VT)
TOTAL CARCINOGENIC CARCINOGENIC TOTAL HAZARD NON-CARCINOGENIC RISK | TOTAL HAZARD | NON-CARCINOGENIC RISK
RECEPTOR AND MEDIUM EXPOSURE PATHWAYS RISK® RISK DRIVERS ) INDEX - CHILD ® DRIVERS (CHILD) ¢ INDEX - ADULT & DRIVERS (ADULT) @
Receptor: Hypothetical Future Resident
Aroclor-1254 29%
Surface Soll (0 - S 2 feet bgs) - 0D Hill Ingestion, Dermal Contact, Inhalation 6.5E-05 - 6.0 Cadmium 29% 0.62 =
Combined Surface and Subsurface Soi Arocior-1254 32%
(0-5 15 feet bes) Ingestion, Dermal Contact, Inhalation 9.1E-05 = 55 Cadmium 24% 0.57 =
Cobalt 30% Cobalt30%
Groundwater - MW 45-4 (2) Ingestion, Dermal Contact 1.2E-03 Arsenlc 16% 54 Manganese 20% 32 Manganese21%
Thalllum 32% Thalllum 32%
MCPA 10%
Surface Soll (0 - < 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, inhalation 2.2E-05 - 31 Cobalt57% 033 -
Manganese 12%
Surface Water - On site drainage ditches (3} Ingestion, Dermal Contact 7.5E-05 - 0.87 = 0.32 -
Receptor: Hypothetical Future Excavation/ Construction Worker
Surface Soil (0 - < 2 fest bgs) - OD Hill Ingestion, Dermal Contact, Inhatation 2.1E-07 - - - 0.15 -
Samblagd :,"_"':‘;;‘,:’::;;""m Sofl Ingestion, Dermal Contact, Inhalation 9.7E:08 = = - 0.048 -
Groundwater- MW 45-4 (2) Ingestion, Dermal Comtact 5.1E-07 = - - 0.15 =
Surface Soll (0 - S 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, Inhalation 4E-08 - - - 0.026 -
Surface Water - On site dralnage ditches (3) Ingestion, Dermal Contact 2.66-07 - - - 0.043 -
Receptor: Future Park Worker
Surface Soll (0 - < 2 feet bgs} - OD Hlll Ingestion, Dermal Contact, Inhalation 1.3E-05 - - - 039 -
Cobalt31%
Groundwater - MW 45-4 (2) Ingestion, Dermal Contact 5.0E-04 Arsenic 20% - - 20 Manganese 19%
Thalllum 33%
Surface Soll {0 - < 2 feet bgs) - Kickout Area Ingestion, Dermal Contact, Inhalation 7.0E-06 - - - 0.20 -
Surface Water - On site drainage ditches (3) Ingestion, Dermal Contact 1.6E-06 - - - 0.0289 -
Receptor: Current and Future Recreational User
Surface Soil (0 - £ 2 feet bgs) - 0D Hill Ingestion, Dermal Coatact, lnhalation 4.4E-06 - 041 = 0.041 <
Cobalt31% Cobalt31%
Groundwater - MW 454 (2) Ingestion, Derma! Comtact 6.3E-05 - 3.6 Manganese 19% 21 Manganese 19%
Thailium 34% Thallium 33%
Stnface Soll {0 - < 2 feet bgs) - Kickout Area ingestion, Dermal Contact, Inhalation 2.5E-06 - 0.0083 - 0.00080 -
Surface Water - On site drainage ditches (3) Ingestion, Dermal Contact 1.0E-05 - 0.120 - 0.0437 =
) Cancer Risks and Hazard Indices were across routes for each receptor.
@ The greatest risk associated with groundwater is from MW 45-4. Fara 81y of risk with walls, s8e B-1, Table 2.59.

3} The surface water most likely to be encountered at the sie Is from the drainage ditches onsite. For a summary of risk associated with other surface water bodies, see Appendix B-1., Table 2.79.
 percent cortribution was calculated by dividing the cancer risk or hszard index of each COPC by the total risk or total H!. COPCs with less than 10% contribution are not shown.
— = Gumulative Hazard not calculated for a child for this receptor.
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4.4.2 Human Health Risk Summary

Hypothetical future resident exposed to surface soil, combined surface and subsurface soil,
groundwater as potable water, and surface water:

o Cumulative carcinogenic risks range from 2 x 104 (groundwater in MW45-4) to 7 x 107 (surface
soil in Kickout Area). The highest cumulative carcinogenic risk, which is outside USEPA’s
acceptable carcinogenic risk range of 1 x 104 to 1 x 106, is due to exposure to groundwater
as potable water in the center of the OD Hill.

o Cumulative noncarcinogenic hazards for a child range from 0.6 (surface water) to 51
(groundwater in MW45-4). The highest cumulative hazard index (Hl) greater than 1 is due to
exposure to groundwater as potable water in the center of the 0D Hill.

= Cumulative noncarcinogenic hazards for an adult range from 0.2 (surface water) to 30
(groundwater in MWA45-4). The highest cumulative HI greater than 1 is due to exposure to
groundwater as potable water in the center of the OD Hill.

» There were no estimated noncarcinogenic hazards greater than the target Hazard Quotients
(HQ) of 1, indicating that there was no unacceptable hazard associated with exposure to
perchlorate at the OD Grounds.

Hypothetical construction workers exposed to surface soil, combined surface and subsurface soil,
groundwater as potable water, and surface water:

o Cumulative carcinogenic risks range from 2 x 102 (surface soil in Kickout Area) to 2 x 10°
(surface water onsite). All carcinogenic risks are less than USEPA’s acceptable carcinogenic
risk range of 1 x 104to 1 x 106,

« Cumulative noncarcinogenic hazards for an adult range from 0.03 (surface soil in Kickout
Area) to 0.1 (surface soil in OD Hill). All noncarcinogenic hazard Hls are less than 1.

o Perchlorate was not detected in soil at concentrations greater than the screening level.
Therefore, perchlorate is not expected to result in an unacceptable hazard to receptors at the
OD Grounds.

Future park workers exposed to surface soil, groundwater as potable water, and surface water:

o Cumulative carcinogenic risks range from 1 x 104 (groundwater in MW45-4) to 1 x 107 (surface
water onsite). All carcinogenic risks are within or less than USEPA’s acceptable carcinogenic
risk range of 1 x 104 to 1 x 106,

o The cumulative noncarcinogenic hazards for an adult range from 0.03 (surface water onsite)
to 19 (groundwater in MW45-4). The highest cumulative HI greater than 1 is due to exposure
to groundwater as potable water in the center of the OD Hill.

Current and future recreational users exposed to surface soil, groundwater as potable water, and
surface water:

o Cumulative carcinogenic risks range from 1 x 105 (groundwater in MW45-4) to 6 x 108 (surface
water onsite). All carcinogenic risks are within or less than USEPA's acceptable carcinogenic
risk range of 1 x 104to 1 x 104,

» Cumulative noncarcinogenic hazards for a child range from 0.09 (surface water onsite) to 3
(groundwater in MW45-4). The highest cumulative HI greater than 1 is due to exposure to
groundwater as potable water in the center of the OD Hill.
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¢ Cumulative noncarcinogenic hazards for an adult range from 0.03 (surface water) to 2
(groundwater in MW45-4). The highest cumulative Hl greater than 1 is due to exposure to
groundwater as potable water in the center of the OD Hill.

Based on the conclusions of the risk assessment, there is an unacceptable noncarcinogenic
hazard to the hypothetical child resident associated with exposure to soil at the OD Hill within the OD
Grounds. This hazard is driven primarily by the concentrations of Aroclor-1254 and cadmium found in
soil. Each of these analytes has an HQ greater than 1, indicating a potential hazard. The conclusions
of the risk assessment also indicate there is an unacceptable noncarcinogenic hazard to the
hypothetical child resident associated with exposure to soil at the Kickout Area within the OD Grounds.
This hazard is driven by the concentrations of cobalt found in soil. Cobalt has an HQ greater than 1,
indicating a potential hazard.

Groundwater at the site presents both a carcinogenic risk and noncarcinogenic hazard to
hypothetical future residents, future park workers, and current and future recreational users who
might use groundwater as a source of potable water. Carcinogenic risk associated with exposure to
groundwater is driven primarily by the observed concentrations of arsenic in the groundwater.
Noncarcinogenic hazards are driven by the presence of aluminum, antimony, arsenic, chromium,
cobalt, lead, manganese, thallium, and vanadium.

Uncertainties may result in overestimated current risks/hazards. Most notably, onsite
groundwater currently is not used as a potable drinking water source, so the risk/hazard estimates
herein may be overestimated. The estimated risks/hazards associated with potable groundwater
would apply only if a well were installed for potable water. Further, there are no buildings currently
onsite and there are no plans for development of the site in the future. Therefore, near- and long-term
residential scenarios are hypothetical and conservative since there are no residential properties onsite
currently and it is unlikely the site would be developed as residential property. Therefore, based on the
exposure scenarios evaluated in this risk assessment, there are no unacceptable risks/hazards
expected for any receptor as a result of exposure to soil, groundwater, or surface water based on
current, or reasonably anticipated future land use. However, in the unlikely event that development of
the site was to occur, exposure to surface and subsurface soil by residential receptors could result in
an unacceptable risk. Similarly, in the unlikely event that groundwater at the site is developed as a
potable water supply, an unacceptable risk is possible to residents, park workers, and recreational
users that are exposed to groundwater as a drinking water supply.

4.5 BASELINE ECOLOGICAL RISK ASSESSMENT

A Baseline Ecological Risk Assessment (BERA) was conducted for the OD Grounds and is
presented as Appendix B2 in this FS. The objectives of the BERA were to:

e Assess the OD Grounds conditions for the potential for adverse effects on ecological receptors;

o Determine whether additional response actions are necessary at OD Grounds;

o Identify Chemicals of Potential Ecological Concern (COPECs) and provide a basis for
determining levels of COPECs that are adequately protective of human health and the
environment; and

¢ Provide a basis for comparing potential health impacts of various remedial alternatives, and
evaluate selection of No-Action remedial alternative, where appropriate.
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To meet these objectives, the BERA preparation followed Ecological Risk Assessment Guidance
for Superfund (ERAGS) methodology (USEPA 1992, 1997) and supplemental guidance (USEPA 2009,
2018). The initial phase of the ERAGS process is the screening of constituents that require further
evaluation as a potential concern for exposure of ecological receptors. Subsequent elements of the
ERAGS process characterize the potential ecological risk on biological communities.

4.5.1 Ecological Conceptual Site Model

The Ecological Conceptual Site Model (ECSM) is used to qualitatively define the type of potential
exposures to contaminants at or migrating from a site (i.e., to systematically evaluate the effect of
chemicals in relevant media on potential receptors). The ECSM describes onsite release points,
affected physical media, types of contaminant transport that may be involved at the site, each group
of potentially exposed populations or receptors, and how each receptor group may contact site-related
contamination. The ECSM is also used to summarize existing site characterization data, and to select
representative ecological receptors. The site-specific ECSM for potential exposure of ecological
receptors in the OD Grounds is depicted in Appendix B2, Figure 4.

The primary pathways for exposure of organisms to on-site surface soil contamination are:

+ Vegetation at the site may be exposed to soil contaminants through root contact, and some
contaminants may be taken up into the plant tissues. Similarly, invertebrates potentially
residing in contaminated soil would contact it and potentially incorporate these contaminants.

o Wildlife may be exposed to the COPECs at the site via the consumption of food items (e.g.,
plants, and invertebrates), and by incidental ingestion of soil.

Secondary possible routes for direct exposure, considered far less significant in terms of risk than
dietary ingestion, are dermal contact exposure and exposure via inhalation. Potential ecological risks
associated with these secondary pathways are not quantified in the BERA. Subsurface soil and
groundwater were excluded as incomplete exposure routes for ecological receptors.

The only perennial surface water feature located within the OD Grounds is Reeder Creek, which
flows north through the Kickout Area. Aquatic organism exposure along the stream segment is
expected by direct contact and transfer along the food chain.

4.5.2 Wildlife Receptor Species

Representative ecological receptor species were used to assess potential ecological risk through
the food/prey ingestion exposure pathway. Wildlife species from various trophic levels were selected
as representative ecological receptors for the risk evaluation to help identify the potential for adverse
effects on biological communities. When potential adverse effects are identified for a specific
ecological receptor, a potential ecological risk can also be inferred for other wildlife species having
similar diet composition and mobility. The following species, whose presence or potential habitat is
found onsite or in the vicinity, were selected as representative ecological receptors:

¢ Short-tailed shrew (Blarina brevicauda), mammalian insectivore

e Song sparrow (Melospiza melodia), avian insectivore

+ Deer mouse (Peromyscus maniculatusi), mammalian omnivore

o American robin (Turdus migratorius), avian omnivore

« Whitetailed deer (Odocoileus virginianus), large mammalian herbivore
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* Red fox (Vulpes vulpes), mammalian carnivore
+ Red-tailed hawk (Buteo jamaicensis), avian carnivore

Small mammal populations likely to be present at the risk assessment area include mice, shrews,
and other rodents. The short-tailed shrew is a carnivore and subsisting primarily on soil invertebrates.
The shrew may be directly exposed to contaminants during burrowing activities and indirectly through
prey. For this reason, the shrew was considered representative of maximum exposures and was used
to evaluate potential risk for small carnivorous mammals. The song sparrow was also selected to
evaluate insectivorous bird species.

The deer mouse was selected as the herbivorous mammalian receptor to account for potential
contaminant uptake by plants. This species subsists almost entirely on vegetative matter. The white-
tailed deer, whose population is managed at SEDA, was also evaluated as a large herbivore. Species
at the top of the food web could be affected by bioaccumulative compounds present in prey captured
on-site. The red fox and the red-tailed hawk were selected to evaluate carnivore species. Red-tailed
hawk exposure is almost entirely through the food chain.

4.5.3 Characterization of Ecological Effects

The BERA provides an evaluation of the potential risks to ecological receptors posed by
constituents detected in surface soil and surface water associated with the OD Grounds at SEDA.
Assessment endpoints were identified for the risk evaluation. The assessment endpoints selected for
the BERA evaluation are the unaffected or low potential for adverse effect on growth and reproduction
of each type of ecological receptor (plant species, soil invertebrates, and wildlife species), as well as
the overall maintenance of ecological community structure and function (aquatic organisms).
Surrogate measuring endpoints in the ecological risk evaluation are the toxicity reference values
(TRVs). Data on two types of test endpoints were used in evaluating the potential for adverse effects
on wildlife ecological receptors:

« A no-observed adverse effect level (NOAEL) endpoint that reflects the highest exposure level
that does not cause a statistically significant difference in effect compared to the test control
organisms.

o The lowest-observable adverse effect level (LOAEL) endpoint that indicates the lowest
exposure level shown to cause some adverse effect in a test species.

4.5.4 Ecological Risk Summary

This BERA was conducted to evaluate the potential for adverse effects on ecological receptors as
a result of exposure to chemicals in surface soil at the OD Grounds and in surface water within the
Reeder Creek segment adjacent to the site. A screening assessment was initially made to select
COPECs in both exposure media for subsequent evaluation. No COPECs were identified for surface
water on the basis of water quality standards and a comparison of data from the upstream and
downstream segments of Reeder Creek along the OD Grounds.

In surface soil, most metals and ten organic compounds were screened as COPECs for evaluation
of the potential for adverse effects on ecological receptors. Both a direct exposure and the exposure
by dietary intake were evaluated. Surface soil exposure was evaluated separately for the OD Hill area
and the Kickout Area. The ecological risk evaluation was based on Hazard Quotients (HQs) calculated
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as the quotient between an exposure point concentration (EPC) and a toxicity reference value (TRV)
for either direct exposure or food ingestion.

OD Hill Area

The OD hill is made up of clay soil pushed onto the hill for noise control. The clay has little organic
content and is not conducive to vegetative growth. Because of this, the OD Hill Area has a limited
vegetative cover and relatively low-quality habitat. HQs for OD Hill are summarized in Tables 5.1, 5.2
and 5.3 in Appendix B2. '

A potential for adverse effects was not identified for exposure of the large herbivore and
carnivore species to any of the metals or organic compounds evaluated as COPEC (NOAEL-
based HQs less than 1).

A minimum or no potential for adverse effects was also identified for exposure of the small
herbivore and insectivore mammals to most metals and all organic compounds, and for
exposure of the omnivore and insectivore avian species to six metals and eight of ten organic
compounds evaluated as COPECs.

For exposure to metals, NOAEL-based HQs higher than 1 but not exceeding the LOAEL-based
threshold were limited to the exposure of mammalian and/or avian species antimony,
cadmium, chromium, nickel, vanadium and zinc. In most cases, calculated exposure
concentrations were only moderately above the no-effects reference values and are not likely
to represent a significant risk for exposure of small foraging-range species when actual onsite
bioavailability is taken into consideration.

A potential for unacceptable ecological risks may be associated with COPECs that have
exposure concentrations above a low-effects threshold (LOAEL-based HQs higher than 1). In
the OD Hill area, those COPECs are copper for exposure of small mammals and copper, lead,
mercury, bis(2-ethylhexyl)phthalate and di-n-butylphthalate for exposure of bird species. The
risk for adverse effects for exposure to these two organic compounds may not be significant
given their low frequency of detection and use of the maximum concentration to derive their
dietary exposure values.

Kickout Area

An established herbaceous cover intermixed with wooded vegetation is present in the Kickout
Area providing a more diversified wildlife habitat than the OD Hill where COPEC concentrations were
also higher. HQs for the Kickout Area are summarized in Tables 5.4, 5.5 and 5.6 in Appendix B2.

In terms of direct exposure of plants and invertebrates, a potential for adverse effects on
ecological receptors was not identified for aluminum, antimony, cadmium, lead, selenium,
silver, vanadium, bis(2-ethylhexyl)phthalate and RDX (HQs less than 1).

Compounds with HQs moderately above one included barium, cobalt, copper, iron, manganese
and zinc. Because HQ calculations assumed a 100% metals bioavailability, exposure
concentrations are not likely indicative of adverse effects on plants or soil invertebrates.
Relatively elevated HQs, higher than 10, were calc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>