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1.0 INTRODUCTION

Sead-12 and SEAD-63 have been identified as sites where miscellaneous military components
have been disposed. Expanded site inspections (ESI) performed at these sites in 1994 (Parsons
ES, April 1995) indicate that the presence of cadmium in soils, radium-226 in soils, gross alpha
and gross beta radiations in groundwater and polynuclear aromatic hydrocarbons (PAH's) and

pesticides in sediments may present risks to human health and the environment.

This project scoping document will review the past studies performed at SEAD-12 and SEAD-63
and it will detail the work required to quantify the risk to human health and the environment from
any potential constituents of concern found at these sites. I[n addition, this project scoping
document will describe the types of surveys that will be performed to demonstrate that the Class
One, Class Two, and Class Three radiological sites may be released from any radiological
concerns using the guidelines of the Nuclear Regulatory Commission's (NRC) Manual for
Conducting Radiological Surveys In Support Of License Termination (NUREG/CR 5849), the
NRC’s Working Draft Regulatory Guide on Release Criteria for Decommissioning (NUREG
1500), and the Multi Agency Radiological Survey and Site Investigation Manual (MARSSIM).

This project scoping document will also describe the data that is needed for a comprehensive

evaluation of potential remedial actions.
1.1 PURPOSE OF REPORT

The purpose of this Project Scoping Plan is to outline the work proposed for a Remedial
Investigation/Feasibility Study (RI/FS) under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) at SEAD-12 and SEAD-63. These sites are
located at the Seneca Army Depot Activity (SEDA) in Romulus, New York. This Plan is based
on the results and recommendations for SEAD-12 and SEAD-63 that were presented in the
draft ESI Reports for Eight Moderately Low Priority SWMUs (Parsons ES. April 1995) and
Seven Low Priority SWMUs (Parsons ES, April, 1995), respectively. The purpose of the
RI/FS is to determine the nature and extent of environmental impacts, and to evaluate and select
appropriate remedial actions. These actions will comply with applicable or relevant and
appropriate requirements (ARARs) and take into account the risks to human health and the

environment.

This work will be performed as part of the United States Army Corps of Engineers (USACOE)
remedial response activities under CERCLA. It will follow the requirements of the New York
State Department of Environmental Conservation (NYSDEC), the U.S. Environmental
Protection Agency, Region II (EPA), and the Interagency Agreement (IAG).

Page 1-1
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This Project Scoping Plan provides site specific information for the RI/FS projects at SEAD-12
and SEAD-63. The Generic Installation RI/FS Workplan (Parsons ES, June 1995) is designed
to serve as a foundation for this document and provides generic information that is applicable to

all site activities at SEDA.
1.2 REPORT ORGANIZATION

The remaining sections of this report are organized to describe the overall site conditions,
provide a scoping of the RI/FS, and to provide task plans for the RI and FS. Section 2.0
presents a description of regional geologic and hydrogeologic site conditions. Section 3.0
discusses scoping of the RI/FS including the conceptual site model, the results of previous
investigations, identification of potential receptors and exposure scenarios, scoping of potential
remedial action technologies, preliminary identification of ARARs, data quality objectives, and
data gaps and needs. The task plans for the RI and FS are discussed in Sections 4.0 and 5.0,
respectively. Section 6.0 discusses scheduling and staffing. Appendices A through M provide
additional supplemental information to topics outlined in this report, and provide additional

supportive information.
1.3 BACKGROUND - SEAD-12

During the ESI at SEDA in Romulus, N.Y., SEAD-12 was investigated as two SEADS:
SEAD-12A and SEAD-12B. The site is located in the northern portion of SEDA within the
former nuclear Weapons Storage Area (WSA) facility known as the Q Area, as shown in Figure
1-1. Due to the similar nature of the compounds detected at both sites and the history of the Q
Area, the area of concern for SEAD-12 was expanded to include all of the grounds which are
north of the storage igloos in the Q Area, excluding the area designated at SEAD-63, the
Operations Pad. Figure 1-2 shows the redefined SEAD-12 AOC boundary. This area also
includes those sites which were formerly designated as SEAD-12A and SEAD-12B during the
ESI. Also included in the investigations of the RI/FS at SEAD-12 are Building 715 and Reeder
Creek. Building 715 is a sewage treatment plant which is likely to have received waste waters
from the buildings within the Q Area and Reeder Creek ultimately receives the surface water
runoff from SEAD-12 as well as any discharge from Building 715.

The northeastern portion of SEAD-12 (designated as SEAD-12A during the ESI) was used for
the disposal of laboratory and maintenance wastes and military components (Figure 1-2). The
northern portion of SEAD-12 includes Buildings 803 and 804 (which were designated as
SEAD-12B during the ESI), 802, 805, 806, 807, 810, 812. and 825 which were part of the

Page 1-2
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SENECA RILFS PROJECT SCOPING PLAN FINAL REPORT

former WSA facility at SEDA. The eastern, western, and southern portions of SEAD-12 are
primarily open fields and include Buildings 813 through 817, 819, and 823. These buildings
were also part of the former WSA facility at SEDA. In accordance with the decision process
outlined in the Interagency Agreement (IAG) between the USACOE, EPA, and NYSDEC, an
Expanded Site Inspection (ESI) was performed at SEAD-12A and 12B in [994. This
investigation included sampling of surface and subsurface soils, groundwater, surface water and
sediment to identify hazardous constituents or wastes that may have been released to the
environment. The sampling data were compared to state and federal guidelines and standards
to determine whether this AOC posed a potential threat or risk to human health and the
environment. The draft final ESI report (Parsons ES, December 1995) indicated that impacts to
soils, groundwater and sediment exceeding state and federal standards and guidelines had
occurred at SEAD-12. As part of the ESI report a CERCLA RI/FS was recommended for
SEAD-12. This RI/FS Project Scoping Plan along with the Generic Installation RI/FS
Workplan outline the recommended approach and methodologies for completion of an RI/FS at
SEAD-12 in accordance with EPA CERCLA guidelines.

1.4 BACKGROUND - SEAD-63

SEAD-63 is located in the northern portion of SEDA within the former nuclear Weapons
Storage Area (WSA) facility know as the Q Area. The location of the site is shown in Figure
1-1. A detailed site map of SEAD-63 is shown in Figure 1-3. SEAD-63 is referred to as the
Operations Pad on SEDA site maps. The "operations” that were performed at the Operations

Pad are unknown.

In accordance with the decision process outlined in the Interagency Agreement (IAG) berween
the USACOE, EPA, and NYSDEC, an Expanded Site Inspection (ESI) was performed at
SEAD-63 in 1994. This investigation included sampling of surface and subsurface soils,
groundwater, surface water and sediment to identify hazardous constituents or wastes that may
have been released to the environment. The sampling data were compared to state and federal
guidelines and standards to determine whether this AOC posed a potential threat or risk to
human health and the environment. The draft ESI report (Parsons ES, April 1995) indicated
that impacts to soils, groundwater and sediment exceeding state and federal standards and
guidelines had occurred at SEAD-63. As part of the ESI report a CERCLA RI/FS was
recommended for SEAD-63. This RI/FS Project Scoping Plan along with the Generic
Installation RI/FS Workplan outline the recommended approach and methodologies for
completion of an RI/FS at SEAD-63 in accordance with EPA CERCLA guidelines.
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SENECA RI/FS PROJECT SCOPING PLAN DRAFT FINAL REPORT

2.0 SITE CONDITIONS
2.1 PHYSICAL SETTING

The physical setting of SEDA is described in the Generic Installation RI/FS Workplan that serves as
a supplement to this RI/FS Project Scoping Plan.

2.2 REGIONAL GEOLOGICAL SETTING

The geologic setting of SEDA is described in the Generic Installation RI/FS Workplan that serves as
a supplement to this RI/FS Project Scoping Plan.

2.3 REGIONAL HYDROGEOLOGICAL SETTING

The hydrogeology of SEDA is described in the Generic Installation RI/FS Workplan that serves as a
supplement to this RI/FS Project Scoping Plan.
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

3.0 SCOPING OF THE RI/ES

This section describes the current understanding of SEADs 12 and 63 based upon the results of
draft EST Reports (Parsons ES, April 1995). Models were developed describing all known
contaminant sources and receptor pathways based upon actual sampling data. These conceptual
models will be used to develop and implement additional studies which may be required to fully
assess risks to human health and the environment. Other considerations which are discussed in
this section are data quality objectives (DQOs) and potential remedial actions for SEADs 12 and
63. These considerations will also be integrated into the scoping process to ensure that adequate

data is collected to complete the RI/FS process for these AOCs.

3.1 CONCEPTUAL SITE MODEL

The conceptual site models for SEADs 12 and 63 identify potential source areas, release
mechanisms, potential exposure pathways, and receptors. The models take into account site
conditions and accepted pollutant behavior to formulate an understanding of the site. These

factors will serve as the basis for determining necessary additional studies for the Rls at these

sites. The models were developed by evaluating the four following aspects:
e Historical usage and waste disposal practices.

e Phvsical site characteristics: This considers the physical aspects of environmental conditions

and the effect these conditions may have on potential pollutant migration. These include soil
characteristics, topography, subsurface geology, groundwater characteristics and local

terrain.

e Environmental fate of constituents: This considers the fate and transport of residual

materials in the environment based upon known chemical and physical properties.

e Current and Future land uses.

3.1.1 SEAD-12

This subsection presents the scoping of the RI/FS proposed for SEAD-12. This subsection will

discuss the sites history, its known physical characteristics including results from previous
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investigations, and it will present a preliminary identification of potential receptors and exposure
scenarios. This section presents all but one of the elements of the Historical Site Assessment
(HSA) as defined in the Multi Agency Radiological Survey and Site Investigation Manual
(MARSSIM). The one element of the HSA that is not discussed in this section is the
classification of sites.  Site classification is presented in Section 4.2.3, Radiological

Investigations At SEAD-12.

3.1.1.1 Site History

The following SEAD-12 site history is derived from a report documenting historical information
about the Deep Creek Air Force Station (now the Fairchild Air Force Base), a trip-report
prepared by Sandia National Labs in 1994, reviews of all declassified and/or unclassified SEDA
reports and maps that are currently known to exist, aerial photos dating from 1959, 1968, and
1985 and personal communications with SEDA personnel. The information contained in the
Deep Creek Air Force Station report is thought to be pertinent to this site investigation because
up to about 1962, all WSA facilities nation-wide were controlled and operated by the Atomic
Energy Commission (AEC). Also, the design and construction of the buildings used for weapons

storage and maintenance at the Deep Creek Air Force Station are identical to those at SEDA.

SEAD-12 occupies the area of the former SEDA Weapons Storage Area (WSA). The former
WSA was constructed by the U.S. Army Corps of Engineers from mid 1955 to 1957. In 1957,
the WSA became operational. The facility was operated jointly by the Army and the AEC up to
1962. After 1962, all activities in the WSA were transferred to full control of the Army.

Activities at several of the facilities in the WSA, in particular Buildings 803, 804 and 819, are
relatively well documented for the operational period prior to 1962. Activities and operating

practices in the WSA after 1962 are currently classified or unknown.

The Radioactive waste Disposal Site

The northeast portion of the site, (designated as SEAD-12A during the ESI) was used for the
disposal of laboratory and maintenance wastes and military components. This disposal site
consisted of five disposal pits that were enclosed within a fenced area measuring approximately
100 feet (north-south) by 50 feet (east-west). This fenced area was known to SEDA personnel as
the radioactive waste disposal area. [t is worth noting that this type of fenced radioactive waste
disposal area is found at the Deep Creek Air Station WSA. suggesting that the disposal practices

of the AEC called for the segregation of radioactive and non-radioactive wastes. Based upon
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aerial photograph review only, this area appears to have been used from as early as 1959 through
at least 1968. The site appears to have been inactive by 1985. The disposal pits themselves
consisted of one vertical steel culvert and the four vertical concrete pipes buried in the ground;
all were covered by concrete slabs. In August of 1986, the contents of all five disposal pits were
containerized for disposal at a licensed nuclear waste facility. In December of 1987, the

containers were shipped to an authorized off-site radioactive waste landfill in Barnwell, North

Carolina.
Buildings 803, 804, and 805

Buildings 803. 804, and 805 are located in the northern portion of SEAD-12, and includes the
area investigated as SEAD-12B during the ESI. This area was the site of the initial WSA
operations. During the period from 1957 to 1962, Building 803 was used for the storage of
removable nuclear capsules, Building 804 was used as a maintenance building for removable
nuclear capsules, and Building 805 was used as a stores room. Maintenance activities involved
disassembling of nuclear capsules for routine maintenance and cleaning, and for verification of

the integrity of the fissile materials.

Wastes generated during the processes performed in Building 804 included swipes containing
solvents and uranium oxides, butcher paper, gloves, and lead-wire seals. It is estimated that 3
gallons of trichloroethylene. 1 gallon of alcohol and | quart of acetone were used annually. From
1957 to 1962, these wastes were stored in a dry waste disposal pit, which was located 150 feet
north and 28 feet east of Building 805 (the equipment building for Building 804). This dry waste
disposal pit was lined with and covered by plywood. It was reported by former Sandia National
Laboratory personnel that the wastes stored in this pit were removed and shipped for disposal
whenever the pit was full. It is presumed that these wastes were shipped to Sandia National
Laboratories in New Mexico for disposal, though this has not vet been confirmed. The dry waste
disposal pit was reported to have been excavated by the AEC in 1957, presumably to empty it for
continued use, and again prior to their leaving the site. No data or further information is
available on these two excavation events. The dry waste disposal pit was later excavated by
SEDA personnel in [965 and 1986. Reports from the 1965 and 1986 excavations indicated that
no buried wastes were found in the area of the dry waste disposal pit. There are no records of
radiological surveys from the 1965 excavation. Field notes from the 1986 excavation indicate
that some plywood was unearthed, and laboratory analyses from soil samples and plywood
samples reported that there was no residual radioactivity present. A copy of these field notes

and the available laboratory analyses are presented in Appendix H.
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Building 804 also has a floor drain system which leads to an emergency holding tank (UST)
located behind the building. The purpose of the UST was to contain any fissile material in case
of an accidental release during maintenance of the nuclear capsules. There are no recorded
releases of fissile materials at SEDA during the period from 1957 to 1962. In July of 1986,
SEDA attempted to remove the tank. During this removal attempt, a portion of the top of the
tank was ripped off. The tank was then backfilled in place. The field notes and analysis results

from this excavation are included with those from the 1986 dry waste pit excavation in Appendix

H.

Although the operations performed in Building 804 are not known for the period following 1962,
advances in weapons design by the mid-1960's had phased out the use of removable nuclear
component capsules and the maintenance activities associated with the nuclear capsules at
Building 804 should have ceased. Further, SEDA personnel have indicated that the Army has
never used Building 803 for nuclear capsule storage or Building 804 for nuclear capsule
maintenance since 1962. Since at least the mid 1980s, Building 8§03 was used by the Army as a
holding area for containerized radioactive wastes. Building 804 was occupied by the WSA

Security Systems Maintenance Division.
Building 810

Building 810 was used as a transfer area for military items that entered and exited the WSA. It
was used for this purpose from the inception of the WSA in 1957 to the final demilitarization of
the WSA in 1996. All military items arriving at and leaving from the WSA were sealed in
specially designed containers which were then packed in Department of Transportation
compliant transport containers. The only area of Building 810 that would have had sealed
military items present that could have had radioactive materials within them is the loading and
unloading area of the Building. This area is located in the center of the northern portion of the
building and measures approximately 50 feet by 28 feet. Also included in this area would be the
exterior loading dock area, which measures approximately 50 feet by 16 feet. No other areas of

Building 810 were used to store or hold shipping containers that could have contained radioactive

materials.

Building 819
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Building 819 and the ground in its immediate vicinity comprise a third area which was used in
the initial WSA operations. For the operational period from 1957 to 1962, Building 819 was
used as a quality assurance inspection laboratory and was used by Sandia National Laboratories
under contract to the AEC. For the period after 1962, Building 819 was likely used for similar
quality assurance inspection purposes. During a site visit to Building 819 in 1994, it was being

used for the storage of office furniture. At present it is completely de-militarized.

Buildings 815 and 816

Buildings 815 and 816 were constructed to maintain non-nuclear components of the weapons
stored in the WSA. Activities up to 1962 included inspection and testing of non-nuclear
mechanical and electrical systems. Following 1962, and up to approximately 1992, these
buildings were used for classified maintenance functions. The actual operations that occurred in
these Buildings remains classified. Discussions with SEDA personnel indicate that any
maintenance or quality assurance operations performed on military items that may have
contained radioactive materials would have been done with those radioactive materials still
sealed within those military items. The only radioactive material that would not have been
considered sealed would have been metal parts that were fabricated with alloys containing U-238
and/or U-235. Once any maintenance or quality assurance operations were completed on any
given military item, the item was immediately returned to and sealed in its shipping container.
All military items were transported and stored in their sealed shipping containers. It is worth
noting that it was not Army policy to wipe or perform a radiation surveys on the shipping

containers and these activities were not performed at SEDA.

After approximately 1992, these buildings were used to de-militarize non-nuclear components as
part of the nuclear stockpile reduction effort. At the time of this document being released,
Buildings 815 and 816, as well as Buildings 803, 804, 805, 810.and 819 were completely de-

militarized.
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3.1.1.2 Physical Site Characterization

The physical site characterization of SEAD-12 was performed by reviewing and summarizing the
findings of the ESI conducted at SEAD-12. The topics that were reviewed include: physical site
setting, site geology, site conditions determined from geophysical investigations, site hydrology

and hydrogeology, and the results of chemical analyses.

3.1.1.2.1 Physical Site Setting

SEAD-12 is located in the northern portion of SEDA. There are 16 buildings located in this area.
SEAD-12 is approximately 4,400 feet long (along its north-south axis) and approximately 4,200

feet wide (along its east-west axis). The site plan is shown in Figure 1-2.

The topography of the northeastern portion of SEAD-12 is relatively flat and slopes gently to the
northern and eastern boundaries of the site. The remainder of the site is also relatively flat and
slopes towards the west. The site is grassy and is sparsely populated with deciduous trees
throughout the area. A grove of hardwood trees occupies the eastern portion of SEAD-12. A
stream runs east to west in the northern half of SEAD-12. This stream continues west and

eventually drains into Reeder Creek.

The area investigated as SEAD-12A during the ESI occupies the northeastern corner of
SEAD-12. SEAD-12A was approximately 1,000 feet long and 900 feet wide. This area is grassy

and is sparsely populated with deciduous trees. Patrol Road bounds this area to the north and

east.

The area investigated as SEAD-12B during the ESI is located in the northern portion of the Q
Area. SEAD-12B included Buildings 803, 804, 805 and the area to the North and East of
Building 804. This area was approximately 500 feet long and 300 feet wide. It was bordered to
the north by Patrol Road and to the south by Service Road No. . A 5,000 gallon UST is located
north of Building 804. A dry waste storage pit was thought to be located north of Buildings 804
and 805. The topography of the SEAD-12B area is relatively flat and vegetation is stressed,

probably due to the amount of activity the region has received.

Access to SEAD-12 is restricted by clearance through Post #1, the main gate, Post #5, the

restricted area gate, and Post #2, the truck entrance.
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3.1.1.2.2 Site Geology

The discussions which follow describe the site geology which was determined for the areas of
SEAD-12A and SEAD-12B only. Section 1.3 of this document (Background) describes the
locations of these two areas in relation to the re-defined SEAD-12 boundaries.

Determination of the site geology was based on the drilling and test pit programs conducted for
the ESI at SEAD-12. This program included 6 soil borings in which monitoring wells were
installed and 11 test pits. The soil borings were drilled to a maximum depth of 21 feet below
ground surface. In addition, 6 exploratory soil borings were performed at SEAD-12B in an
attempt to sample the contents of the 5,000 gallon UST. These exploratory soil borings ranged in
depth from 18 feet to 21 feet below ground surface. Only one of the six exploratory soil borings
(SB12B-1) was sampled and its location surveyed. The locations of the borings, test pits and

monitoring wells are shown in Figure 3-1. Soil boring logs and test pit logs are included in

Appendix A.

Based on the results of the drilling and test pitting programs, fill material, till, weathered gray
shale, and competent gray shale are the four major geologic units present on-site. Topsoil was
present at all soil boring locations. The depths to the bottom of the fill, till, bedrock, and the
thickness of the weathered shale at SEAD-12 are presented in the table below.
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Depth to Depth to Thickness of

Bottom of Bottom of Weathered Depth to
Boring Fill Till Shale Bedrock
Location (feet) (feet) (feet) (feet)
MWI2A-1 NA 12 1.5 13.5
MW I[2A-2 NA 9.0 1 10
MWI2ZA-3 NA 14 1.3 15
MWI2B-1 NA 14.5 3 ND
MWI2B-2 NA 13 1 ND
MW I2B-3 NA 13 1 ND
TP12A-1 >5 ND ND ND
TP12A-2 >8 ND ND ND
TP12A-3 ND ND ND ND
TP12A-4 ND ND ND ND
TP12A-5 1.6 ND ND ND
TPI12A-6 1.8 8.7 ND ND
TP12A-7 NA NA ND ND
TP12A-8 NA ND ND ND
TPI12B-2 3.6 ND ND ND
TP12B-3 2.8 ND ND ND
TP12B-4 NA ND ND ND
SB12B-1 20 NA NA 20

NA = Not Applicable
ND = Not Determined

The fill material was encountered in test pits TP12A-1 through TPI2A-6, test pits TP12B-2 and
TP12B-3, and in the exploratory soil boring SB12B-1. Fill material thickness ranged from 1.6 to
over 8.0 feet in the test pit excavations. Twenty feet of fill was observed in the area of the 5,000
gallon UST (SB12B-1). The fill consisted of layers of waste material, till, shale fragments, and

sand. The waste material was comprised of miscellaneous military components and batteries.

The till was characterized as brown or olive gray silt and very fine sand with small (less than 1
inch) fragments of shale. Clay lenses were observed occasionally. Larger shale fragments,
thought to be rip-up clasts, were encountered in some of the soil borings. The till was observed

to be 9.0 to 14.5 feet thick in all of the soil borings across the site.

The weathered shale that forms the transition between till and competent shale was observed at

six of the seven soil borings, and ranged in thickness from approximately one to three feet. It is
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unknown if a weathered shale unit exists at soil boring location SB12B-1. since continuous

sampling was not conducted at this location.

Competent gray shale was observed in all three soil borings conducted at SEAD-12A. The
depths to bedrock ranged from 10 feet to 15 feet below ground surface. Competent shale was
encountered in the exploratory borings performed at SEAD-12B at a depth of 20 feet below
ground surface. Competent shale was not encountered in the soil borings conducted for the

installation of the monitoring wells at SEAD-12B.

3.1.1.2.3 Geophysics

Seismic refraction surveys, electromagnetic (EM-31) surveys, and GPR surveys were performed

at SEAD-12 as part of the geophysical investigations for the ESI.
The discussions which follow describe the results of the geophysical investigations which were

performed in the areas of SEAD-12A and SEAD-12B only. Section 1.3 of this document
describes the locations of these two areas in relation to the re-defined SEAD-12 boundaries.

Seismic Survey

Four seismic refraction profiles, each 120 feet long, were performed at the locations shown in
Figure 3-2. The results of the seismic refraction survey conducted at SEAD-12 are shown in
Table 3-1. The seismic refraction profiles indicated that 9.5 to 16.3 feet of till (1050 to 4800
ft./sec.) overlaid the bedrock surface (9500 to 13400 ft./sec.). In particular, the till material
included loose, unsaturated till (1050 to 1170 ft./sec.); compact unsaturated till (3400 ft./sec.);
and saturated till (4200 to 4800 ft./sec.).

Saturated till was detected beneath profiles P1, P3, and P4. At the location of profile P2,
saturated till was not detected, however, a layer of compact till (3400 ft./sec.) was resolved at

depths of 3.4 feet (at the western end of the seismic line) to 4.6 feet (at the eastern end of the

seismic line).

Electromagnetic Survey

An electromagnetic (EM) survey was performed for the ESI at SEAD-12A and SEAD-12B along

the transects shown in Figure 3-3. Figure 3-4 shows the results of the quadrature response for the
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EM survey at SEAD-12A. The quadrature response is proportional to the apparent ground
conductivity. Four distinct areas of apparent conductivity anomalies were defined by the EM-31
survey. Area 1, located along the southern boundary of SEAD-12A, measured approximately 90
feet long by 80 feet wide and was associated with the area where the contents of five disposal pits
had been excavated and containerized in 1986. Area 2, also located along the southern boundary
of SEAD-12A, was located 30 feet west of Area | and measured 60 feet in length by 45 feet in
width. Area 3 was located in the central portion of the EM grid and was defined by a 135 foot
long by 160 foot wide area of elevated ground conductivity. Area 4 was defined by a 390 foot
long by 200 foot wide zone of elevated ground conductivity which had three distinct low

conductivity anomalies associated to it.

Three additional zones of elevated apparent ground conductivities were observed along the
western (2 zones) and northern (1 zone) boundaries of SEAD-12A. Each of these zones was
correlated to marshy ground in areas of low-lying surface topography. A localized anomaly
located near the center of the eastern boundary of SEAD-12A was correlated to a guard post.
The north-south trending lineament running the full length of the eastern boundary of SEAD-12A

was presumably associated to an underground utility or to increased ground conductivity from

road salt runoff.

The in-phase response of the SEAD-12A survey is shown in Figure 3-5. The in-phase response
reflects the presence of buried ferrous objects. These results show the same anomaly features for
areas | through 3 as described above. Only three distinct in-phase anomalies were detected in

Area 4. These three anomalies were associated to the 3 low ground-conductivity anomalies

found in this area.

Figure 3-6 shows the results of the quadrature response for the EM survey at SEAD-12B. The
results show an elevated apparent ground conductivity of the soils in the south central portion of
the grid. This anomaly was presumably associated to the 5,000 gallon underground storage tank
(UST), due to its proximity to the suspected location of the tank. Historical site plans showed the
top of the UST to be located 18 feet below grade, close to 6 feet deeper than the typical

penetration depth of the EM-31 survey instrument. Therefore, the increase in the apparent
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SENECA RLFS PROJECT SCOPING PLAN

PRE-DRAFT REPORT

TABLE 3-1

SEAD-12
EXPANDED SITE INSPECTION
RESULTS OF SEISMIC REFRACTION SURVEY

Water Table Bedrock
Profile Distance’ Ground
Elevation® | Depth Elevation® Depth Elevation®
P1 -5 651.9 4.2 647.7 10.3 641.6
57.5 653.1 4.3 648.8 9.5 643.6
120.0 653.7 12.0 641.7
P2 -5 645.2 ND ND 12.0 633.2
57.5 647.3 ND ND 13.4 632.9
120.0 647.9 ND ND 16.3 631.6
P3 -5 652.1 4.2 647.9 13.6 638.5
57.5 652.0 3.8 648.2 13.2 638.8
120.0 651.3 5.0 646.3 15.0 636.3
P4 -5 654.7 43 650.4 11.8 642
57.5 653.8 3.8 650 13.2 640.6
120.0 653.0 3.4 649.6 13.9 639.1

ND - Not Detected. Due to inherent limitations of the seismic refraction method, a thin layer of
saturated till (less than 2 feet) overlying the bedrock surface would be undetectable.

'All distances are measured in feet along the axis of each seismic profile from geophone #1 of each
profile. For profiles P1 and P3, geophone #1 is located at the southern endpoint of the axis, and
for profiles P2 and P4, geophone #1 islocated at the western end point. See Figure 3-2 for locations

of seismic profiles.

2All elevations are accurate to within + 2 feet.

December, 1995
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SENECA RUFS PROJECT SCOPING PLAN FINAL REPORT

ground conductivity detected at this location was likely to be associated to the material used to
backfill the UST tank rather than to a response to the tank itself. The pronounced apparent
ground conductivity anomalies located along the southern and northern boundaries of the EM
Grid were correlated to Buildings 803 and 804/805 and to presumed under ground utilities.
respectively. A pronounced circular anomaly in the northeastern portion of the EM grid was
correlated to a guard post. [n general, the apparent ground conductivity showed an increase of
approximately 2.5 mS/m in the western one third of the EM grid. This response may be due to an
increase in the clay content of the soil or to a higher concentration of dissolved solids in the

groundwater or soil moisture.

The in-phase response of the EM-31 survey at SEAD 12-B is shown in Figure 3-7. A
pronounced anomaly was detected 7 feet east of the 5,000 gallon UST location shown on the
historical site drawings of SEAD-12B. Two localized and negative in-phase response anomalies
were detected to the north of the suspected UST location. The eastern-most of these anomalies
roughly coincided with the location of the dry waste disposal pit shown on the historical site
drawings of SEAD-12B. The remaining anomaly features observed in the in-phase response data

show the same anomaly features as described in the quadrature response discussion for SEAD-

12B.

Ground Penetrating Radar (GPR) Survey

A GPR survey was conducted at SEAD-12 along the transects shown in Figure 3-8 to further
characterize the areas suspected of having buried wastes, and to provide a better definition of the
buried metallic objects detected by the EM survey. Two disposal pits containing metallic debris
were identified during the GPR survey at SEAD-12A. One pit (Disposal Pit A) was
approximately 65 feet long by 40 feet wide and was situated in the area where the five disposal
pits had been excavated and removed in 1986. The second pit (Disposal Pit B), which measured
40 feet by 15 feet, was located along the southern boundary of SEAD-12A, at the same location
as one of the more pronounced EM anomalies. The GPR profiles acquired over the area of EM
anomalies in the central portion of the EM grid (Area 3 described in the Electromagnetic Survey
results) identified three buried cylindrical metallic objects measuring at least two feet in diameter
and up to 6 feet in length. This area was identified as Disposal Pit C. Figure 3-9 shows two of
the GPR profiles, Profiles A-A' and B-B' which were used to characterize these buried
cylindrical objects. Figure 3-8 shows the location of the two profiles. These buried objects were

further investigated with test pit TP12A-4.
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SENECA RUFS PROJECT SCOPING PLAN FINAL REPORT

The GPR profiles acquired in the area of elevated ground conductivity in the north-central
portion of the grid at SEAD-12A (Area 4 described in the electromagnetic survey results)
revealed several isolated anomalies. None of these anomalies could be correlated to any of the
localized EM anomalies situated within this area of elevated ground conductivity. Two
hyperbolic reflections (characteristic signatures of buried cylindrical objects) were detected
between the two southern-most localized EM anomalies. Both objects appeared to be no more

than one foot in diameter and were buried at a depth of approximately 2 feet.

A series of discontinuities in the shallow subsurface stratigraphy was observed in the northern
portion of SEAD-12A. These discontinuities appeared to be shallow disposal pits, however, no
buried objects were observed and no EM-31 anomalies were detected in this area. A zone of
GPR anomalies, measuring approximately 50 feet long by 7 feet wide, was detected in the north-
central portion of SEAD-12A. This zone was characterized by small reflections in the 2 to 4 foot
depth interval. Additionally, a region of weak GPR signal returns was detected immediately
north of Disposal Pit C. This region extended to the north for a distance of approximately 600
feet and was approximately 100 to 150 feet wide. This region corresponded with an area of low

lying topography with fine gravel at the ground surface.

The conductive nature of the soils at SEAD-12B limited the GPR signal penetration at this site to
5 feet below the ground surface. One suspected disposal area was detected by the GPR survey at
SEAD-12B. The suspected disposal area (Disposal Pit D), located 65 feet north of the suspected
5,000 gallon UST location, measured 15 feet in length and 7 feet in width and was oriented in a
north-south direction. The nature of the GPR signal reflections in this area indicated that several
small reflectors were buried in the 1.5 to 4.2 foot depth interval. The extent and the nature of this
GPR anomaly, as well as the lack of an associated EM response, identified this area as the most
probable location of the dry waste disposal pit. A second area of GPR anomalies, measuring 10
feet in length and 4 feet in width, was located 25 feet north of the previously discussed suspected

disposal area. This area also was not associated with any of the EM anomalies detected at

SEAD-12B.

Test Pitting/Exploratorv Soil Boring Program

A total of eleven test pits were excavated in SEAD-12 to characterize the sources of the
geophysical anomalies. Eight test pits were located in the area of SEAD-12A and three were

located in the area of SEAD-12B. Their locations are shown on Figure 3-1. Test pit logs are
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SENECA RUFS PROJECT SCOPING PLAN FINAL REPORT

included in Appendix A. All eleven test pits were excavated in areas where EM and/or GPR

anomalies had been identified.

Test pits TP12A-1 and TP12A-2 were excavated in the disposal pits identified by the EM and
GPR surveys along the southern boundary of SEAD-12A (Disposal Pits A and B). Miscellaneous
military components were found in both test pits. The excavations at TP12A-1 and TP12A-2
were stopped at depths of 5.5 and 8 feet, respectively, due to the presence of water within the fill
material. The base of the fill material was not identified in either excavation. A zone of elevated
beta and/or gamma radiation (40 to 75 uR per hour) was encountered in the 2 to 4 foot interval of
TP12A-1. The source of the radiation appeared to be a black particulate in the soil which was
caked to the disposed materials. Two soil samples, TP12A-1-1 and TP12A-1-2, were collected
from this depth interval and submitted for chemical and radiochemical analyses. The results of

those analyses are present in the Chemical Analysis Results section (Section 3.1.1.2.7) of this

project scoping plan.

Test pits TP12A-3 and TP12A-4 were excavated in the disposal area identified by EM and GPR
surveys in the central portion of SEAD-12A (Disposal Pit C). Miscellaneous military
components were also unearthed in these two test pits. Several battery cells, containing a liquid
which may have been a battery electrolyte were found among the fill material from the TP12A-3
excavation. Some of the battery cell casings were breached and contained various levels of

liquid within them. The sources of the EM and GPR anomalies at the TP12A-4 location were

found to be 5 foot lengths of corrugated pipes.

Test pits TP12A-5, TP12A-6, and TP12A-7 were excavated over the three localized in-phase
response anomalies situated in the north-central portion of SEAD-12A. Test pit TP12A-8 was

placed in a localized area of elevated ground conductivity also situated in the north-central

portion of SEAD-12A.

A layer of fill was observed in the stratigraphy of the soils at test pits TP12A-5 and TP12A-6.
The fill layer was 1.5 feet thick at the TP12A-5 location and 1.8 feet thick at the TPI12A-6

location. The sources of the localized EM-31 anomalies associated to test pits TP12A-5 through

TP12A-8 were not identified.

Test pit TP12B-2 was centered over the easternmost EM-31 in-phase anomaly at SEAD-12B.
Several buried metal sign posts and one 3-foot square metal sign were excavated at this location.
No markings were visible on either face of the metal sign. Test pit TP12B-3 was centered over
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

the anomaly presumably associated with the dry waste disposal pit. No buried wastes were
observed in this excavation, however, a layer of yellow-orange fine sand was observed in the 0.3
to 2.8 foot depth interval. Although the source of the small GPR reflectors observed at this
location were not identified, the characteristics of the sand material excavated were unique to this
test pit location. The sand material consisted of almost 100% sand with no visible silt or clay
content. Test pit TP12B-4 intersected the northern most EM and GPR anomalies. Naturally

layered silt and silt with sand was observed throughout this excavation.

Six exploratory soil borings were advanced at the suspected location of the 5,000 gallon
underground storage tank in an attempt to sample the contents of the tank. At each location, the
boring was augered to refusal. A penetrometer point was then used to hammer the base of the
boring in an attempt to breach the 5,000 gallon UST. After the penetrometer point had
descended approximately 3 inches, the penetrometer point was removed from the boring and a
decontaminated split spoon was used to collect a sample of the material from the bottom of each
soil boring. Competent shale was collected in the base of the split spoons from each of the six
exploratory borings, indicating that the borings had not been placed over the UST. Sand and
gravel from the 18 foot to 20 foot depth interval were collected from the boring located between
the center of the in-phase response anomaly associated with the UST and the location of the UST
shown on the historical site drawings for SEAD-12B. This subsurface soil sample location was

identified as SB12B-1. The location of soil boring SB12B-1 is shown on Figure 3-1.

Soils excavated from the test pits and the exploratory borings were continuously screened for
organic vapors with an OVM-580B and for radioactivity with a Victoreen-190 Radiation monitor
(alpha-beta-gamma rate meter), a Ludlum-19 micro-R beta and gamma rate meter, and a Ludlum
2221 alpha scintillation meter. With the exception of the readings from test pit TP12A-1, no
readings above background levels (0 ppm for the OVM, 10-15 uR per hour for the beta and

gamma meters, and 6 counts per minute on the alpha meter) were observed during the

excavations
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

3.1.1.2.4 Site Hydrology and Hvdrogeology

The topography in the area of SEAD-12A generally slopes to the north and to the southwest.
Surface water flow from precipitation events in this area is controlled by local topography and
the drainage ditches which lie along the north, west and east perimeters of SEAD-12A. A small,
sustained, west-flowing stream lies outside of the southern boundary of SEAD-12A. In each of
these drainage pathways, the surface water flow is ultimately to the west into Reeder Creek.

Figure 3-10 shows the surface water flow directions at the site.

The topography in the area of SEAD-12B slopes gently to the west. Surface water flow at
SEAD-12B is to the west and is controlled by local topography and two shallow west-flowing
drainage ditches. One drainage ditch parallels Patrol Road which borders SEAD-12B to the
north and the second drainage ditch borders SEAD-12B to the south. Runoff in each of the two
ditches ultimately flows to a small tributary of Reeder Creek. Surface water flow is shown in

Figure 3-10.

The topography of the remainder of SEAD-12 slopes to the west. Surface water flow is
controlled by local topography and the drainage ditches which border the roads within SEAD-12.
Runoff in these drainage ditches ultimately flows into a small tributary of Reeder Creek. There

are no sustained surface water bodies at SEAD-12.

As part of the ESI program, three monitoring wells were installed at SEAD-12A and three
monitoring wells were installed at SEAD-12B. Groundwater elevations were measured in all six
wells, and the results are presented in Table 3-1B. The groundwater elevations are shown on
Figure 3-11. Based on these data, the groundwater flow direction is primarily to the west in the
area of SEAD-12A and to the south in the area of SEAD-12B.

3.1.1:2.5 Aerial Photo Review

Aerial photographs taken in 1959, 1968, 1985, and 1993 were used to identify areas that may be
of interest from a waste disposal or waste storage perspective. Figures 3-12 through 3-14 show
the photographs that were examined. The aerial photograph review consisted of identifying areas
where bare ground is visible and identifying features that might indicate that a known disposal

area was in use.
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

The 1959 aerial photograph (Figure [2) shows that the area known as the radioactive waste
disposal area (identified as Disposal Pit A on the photograph) was in use, however, the resolution
of the photograph does not allow any additional information to be derived. Also visible on this
aerial photo is an area with no vegetation to the northwest of the radioactive waste disposal area
(identified as Disposal Pit C on the photograph). Though no information about this area is
available, the geophysical investigations conducted during the ESI revealed one large disposal
site (Disposal Pit C discussed in the geophysical results section) in this area. To the north and
east of Buildings 804 and 805 are two areas that are not vegetated (identified as Dry Waste
Disposal Pit and Photo Area 1 on the aerial photograph). The area directly north of Building 804
was presumably associated with the Dry Waste Disposal Pit discussed in the Site History Section
(Section 3.1.1.1). There is currently no information that describes the use or uses of the area to
the east of Building 805 (Photo Area 1). At present, this area is poorly vegetated. The last area
of no vegetation coverage that is visible on this photo (Photo Area 2) is an area in the southwest
corner of the current AOC, immediately north of Igloos A0201and A0202. Again, there is no
information available that describes the use or uses of this area. However, based upon current
topography in this area, it appears to have been used as a borrow site for dirt and/or shale (for
gravel). During a recent site visit, several shale bedrock outcrops were noted and by looking at
the local topography. the area appears to have been excavated to about 7 feet below the

surrounding lands.

The 1968 aerial photograph (Figure 3-13) shows that the area of the radioactive disposal pits
(identified as Disposal Pit A on the photo) was probably active. The photograph reveals what is
probably a fence surrounding the area and the location of the five disposal pits is visible. In
addition, a sixth potential disposal area is visible, approximately 20 to 30 feet north of the five
known disposal pits. This area would help explain the large aerial extent of the EM-31 response
(approximately 90 feet long by 80 feet wide) recorded during the ESI. The area of no vegetation
to the north and west of the radioactive waste disposal pits (identified as Disposal Pit C) and the
area of no vegetation to the north and east of Buildings 803 and 804 (The Dry Waste Disposal Pit
and Photo Area 1) that are visible on the 1959 photo appear to be vegetated in the 1968 photo,
indicating that these areas were probably not in use at that time. The area in the southwest corner
of the current AOC (Photo Area 2) appears to have been active, presumably still as a borrow
area. A new area of disturbed grounds is visible in this photo (Photo Area 3) and is located
immediately north of Service Road No. 3. approximately 350 feet east of Building 816. The use
or function of this area is not discernible on the photo, and current SEDA personnel are not aware
of this site having been used for any storage or disposal purposes. The 1985 aerial photograph
(Figure 3-14) shows that the area of the radioactive disposal pits (Disposal Pit A on the photo)
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

was not in use. The fence line noted in the 1968 photo is visible, however there are no
indications of any bare grounds or poorly vegetated grounds within the fenced area. The areas
identified as Disposal Pit B and Disposal Pit C during the ESI (and identified as such on the
photo) are visibly unvegetated in this photo. The presumed borrow area in the southwest corner
of the AOC (Photo Area 2) and the area immediately north of Service Road No. 3 (Photo Area 3)
are also clearly unvegetated. New areas of poor or no vegetation are also visible and are
identified on the photo as Photo Areas 4 through 10. At present, the reasons for these areas

having little or no vegetation are unknown.

3.1.1.2.6 Radiation Protection Officer Records Review

At the present time, limited radiation survey and thermoluminescent dosimeter badge data are
available. The data that is available includes incomplete records of radiation dose surveys and
wipe tests that were performed in Buildings 803, 806, 810, 815, and 816 during the years of 1987
through 1995 and TLD dosimetry from 1984. These data were collected as part of SEDA’s
radiation protection programs. Additional radiation survey data may be available, however none
has been located since the currently available data were found. Additional TLD data have been
requested, and, if available, will be included in the final report of the remedial investigation. It
should be noted that, at present, these are the only data known to document any radiation surveys
that were performed at SEDA. The following paragraphs present the findings of the reviews of
these records. Table 3-2A presents a summary of the data that are contained in the 1984 TLD

records and Table 3-2B presents a summary of the data that are contained in the radiation survey

records.

The summary of the TLD records for 25 of SEDA’s permanent personnel are shown in Table 3-
2A. The highest dose received by any individual was 0.876 rem, which was a dose measured
from a damaged TLD badge. The data in this table is presented to illustrate that the people who
worked in SEDA’s WSA were exposed to levels of radiation that are below current federal
radiation worker dose levels. It should be emphasized that the personnel exposures summarized
in Table 3-2A occurred while those personnel were performing their duties on the military items
that contained radioactive materials. More importantly, this data suggests that neither
significant radioactive contamination nor significant radioactive releases had occurred, up to

1984, in the areas that were used for the WSAs operations.
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Table 3-2A
Seneca Army Depot Activity
SEAD-12 and SEAD-63 RI/FS Project Scoping Plan
Summary of Thermoluminescent Detector Badges for Q-Area Personnel, 1983 to 1984

TOTAL
ACCUMULATED
REM-1983/1984 JOB TYPE REMARKS
0.032 H
0.034 H
0.038 H
0.041 H
0.045 H
0.053 H
0.058 H
0.072 H
0.095 H
0.105 H
0.147 H
0.013 S/H
0.023 S/H
0.045 M
0.000 Q
0.834 Q Dosimeter Not Received
0.010 W
0.037 W
0.037 W
0.039 W
0.041 W
0.049 W
0.052 W
0.053 W
0.054 W
0.075 W
0.080 W
0.088 W
0.098 W
0.102 W
0.427 W Dosimeter Not Received
0.876 % Dosimeter Damaged
0.027 SIW
0.031 SIwW

W= Worker: worked on the floor of Buildings 815.816. and/or 819

H= Handler : loaded/transported/unloaded items between igloos and Buildings
S= Supervisor

Q= Quality Assurance

M= Maintenance: handled/maintained/stored tools that were used in Buildings

hileng\seneca'scoping! 1 2-48-63\Seda-tld.xls
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SENECA RIVFS PROJECT SCOPING PLAN FINAL REPORT

The radiation survey records that are summarized in Table 3-2B contain data showing that
Building 803 was used to temporarily store drums and boxes of radioactive wastes before they
were shipped to licensed off-site radioactive waste disposal sites. The drums and boxes were
stored in the vaults of Building 803 as far back as 1987, and as recent as December of 1995. As
part of the radiation protection program for storing these drums and boxes, radiation exposure
rate measurements were performed in the immediate vicinity of each drum and box, as well as at
one location near the door of each vault being used and periodically at one or several areas on the
vault floor where no drums or boxes were being stored. The radiation survey records also show

that Buildings 815 and 816 were surveyed at least quarterly from as early as 1993.

The radiation surveys in all buildings consisted of taking exposure rate measurements using an
AN/PDR Model 274 (1987 and 1988) or a Ludlum Model 3 (from 1990 to 1995) and then taking
a 100 cm2 wipe from each exposure rate measurement location. In Building 803, wipes of each
drum or box and the floor immediately below each drum or box were taken. In Buildings 815
and 816, wipes were taken at various locations throughout the buildings, and typically between 5
and 12 locations were surveyed. The background and survey location exposure rate
measurements were recorded on floor plan drawings and the wipes were labeled and sent to an
Army laboratory for gross alpha and gross beta counting. The results of the gross alpha and beta
counting were reported in several manners, the most common being a statement that the counting
results were “less than the lower limit of detection (LLD)”. In most cases, the LLD was not

reported along with the results.

3.1.1.2.7 Chemical Analvsis Results

Soil, groundwater, surface water, and sediment were sampled from the areas of SEAD-12A and
SEAD-12B as part of the ESI conducted at SEAD-12 in 1994. The results of the ESI
investigation were presented in the report titled "Expanded Site Inspection, Eight Moderately
Low Priority AOCs, SEADs 5.9, 12 (A and B), (43, 56, 69), 44 (A and B), 50, 58, and 59" which
was issued in April 1995. A total of 2 surface soil samples and 21 subsurface soil samples were
collected at SEAD-12. Groundwater from six monitoring wells and surface water and sediment
from the sustained creek in the northern half of SEAD-12 were also sampled as part of this

investigation. The following sections describe the nature and extent of contamination identified

at SEAD-12.
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Soil

The analytical results for the 2 surface soil samples and the 21 subsurface soil samples (23 soil
samples in total) collected as part of the investigation of SEAD-12 are presented in Tables 3-3A
(SEAD-12A) and 3-3B (SEAD-12B). These data are compared to the criteria in the Technical
and Administrative Guidance Memorandum (TAGM):  Determination of Soil Cleanup
Objectives and Cleanup Levels (NYSDEC, 1994). The following sections describe the nature

and extent of contamination in SEAD-12 soils. The sample locations are shown in Figure 3-1.

Volatile Organic Compounds

Four volatile organic compounds were detected in eight of the 23 soil samples collected. They
were found at concentrations of 1J to 26 mg/kg which were well below their respective criteria.

Semivolatile Organic Compounds

A total of 22 semivolatile organic compounds (SVOs), primarily polynuclear aromatic
hydrocarbons (PAHs), were found at varying concentrations in 13 of the 23 the soil samples
collected at SEAD-12. Nine of the compounds had detection limits that exceeded the associated
TAGM value. Some uncertainty may be associated with the compounds in which detection
limits are above the TAGM value. This may be due to artifacts of variable sample weight, matrix

effects, or instrument sensitivity.

The PAH compounds were detected in the subsurface soil samples collected from test pits
TP12A-1, TP12A-6, TPI2A-7, and in the surface soil sample collected from the MW12B-1 soil
boring. The highest concentration of any PAH was 420 mg/kg of fluoranthene which was
detected in sample TP12A-1-2. No PAHs were detected in the background soil samples collected
from the MWI2A-1 soil boring. The PAH compounds fluoranthene, phenanthrene, pyrene,
benzo(a) anthracene, chrysene, benzo(b) and benzo(k)fluouranthene, and benzo(b)pyrene were
detected in the surface soil sample collected from the MWI12B-1 soil boring. None of the
reported PAH concentrations in this sample exceeded their respective criteria. The only PAH
compounds which exceeded their respective TAGM values were benzo(a)pyrene and
dibenz(a,h)anthracene. The criteria for these two PAH compounds were exceeded in soil
samples from each of test pits TP12A-1, TP12A-6, and TP12A-7.
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

Five other SVOs were also detected: phenol, 4-methylphenol. 2,4-dimethylphenol, carbazole.
bis(2-ethylhexyl)phthalate, and di-n-butylphthalate. Phenol was detected in two samples at
concentrations above the TAGM value. The remaining compounds were detected at

concentrations which were below their respective TAGM values.

Pesticides and PCBs

Seven pesticides and 3 PCBs were detected in the soil samples obtained from SEAD-12. All of
the reported concentrations of these compounds were below the respective TAGM values. No
pesticides or PCBs were detected in the background soil samples collected from the MWI12A-1
soil boring. One pesticide (4-4' DDE) and one PCB (Aroclor-1242) were detected in 2 of the
background soil samples collected from the MW 12B-1 soil boring.

Metals

A variety of metals were found at concentrations which were slightly above their respective
TAGM values. The majority of these exceedances appear to reflect natural variations in site
soils. The exceptions to this were the metals cadmium, chromium, copper, lead, mercury, nickel,
silver, thallium and zinc. All were reported at concentrations which were at least two times their
respective TAGM values in one or more of the subsurface soil samples collected at SEAD-12. In
particular, the concentrations of cadmium detected in the subsurface soil samples collected from
test pit excavations TP12A-1 and TP12A-2 exceeded their respective TAGM values by at least an
order of magnitude. For thallium, the detection limit in eight samples exceeded the TAGM

value.

There were no significant concentrations of metals reported in the soil samples collected from the
MW I12A-1 background soil boring, the background surface soil sample MWI12B-1-00 or the
background subsurface soil sample MWI2B-1-07. The background subsurface soil sample
MW 12B-1-03 (collected from the 4 to 6 foot depth interval) had reported concentrations of

thallium and mercury which exceeded their respective criteria by at least a factor of two.
Radioactivity
Soils in the area of SEAD-12A where 5 disposal pits were excavated and removed in 1986 have

been impacted by radium-226. Tables 3-4A and 3-4B present the results of the radioactivity

analyses for soils at SEAD-12A and SEAD-12B. The radiochemical data from soil samples
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TPI2A-1-1 and TP12A-1-2 indicate that a release of radium-226 has occured in the disposal pit
from which they were collected. The reported radium-226 levels were 8.3 pCi/g in sample
TPI12A-1-1 and 24 pCi/g in sample TP12A-1-2. The radiochemical data from the remaining
surface and subsurface soil samples collected at SEAD-12 were comparatively low, and all were
similar to the radionuclide levels detected in the background soil samples at the MWI12A-1

location.

Groundwater

Groundwater samples from six monitoring wells were collected as part of the ESI conducted at
SEAD-12. The groundwater monitoring well installation diagrams are presented in Appendix B.

The summary of chemical analyses is presented in Tables 3-SA and 3-5B. The following
sections describe the nature and extent of groundwater contamination identified at SEAD-12.

Volatile Organic Compounds

One volatile organic compound was detected in the groundwater sample collected at MW 12A-3.
Acetone was detected at an estimated concentration of 9Jmg/L. No VOCs were detected in the
remaining 5 groundwater samples analyzed.

Semivolatile Organic Compounds

No semivolatile organic compounds were detected in the six groundwater samples collected at
SEAD-12.

Pesticides and PCBs

No pesticides or PCBs were detected in the six groundwater samples collected at SEAD-12.
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

Metals

A total of 22 metals were detected in the groundwater samples collected at SEAD-12. Iron was
detected at concentrations which were above the NY AWQS Class GA groundwater criteria of
300 mg/L in all six groundwater samples. The detected concentrations of iron ranged from 2,140
mg/L (MWI2A-3) to 20,700 mg/L (MWI12B-2). Manganese was detected at concentrations
which were above the NY AWQS Class GA groundwater criteria of 300 mg/L in all 3
groundwater samples collected at SEAD-12B. The detected concentrations of manganese were
536 mg/L (MWI12B-1), 800 mg/L (MW 12B-2), and 522 mg/L (MW 12B-3). No other significant

concentrations of metals were detected in the groundwater samples collected at SEAD-12.

Radionuclides

The summary of radioactivity analysis results is presented in Tables 3-6A and 3-6B. Gamma
radiation from radium-226 and 2 of its associated radionuclides were found at levels ranging
from 56 pCi/L to 109 pCi/L in the groundwater sample collected from monitoring well MW 12B-
I, but were undetected in the duplicate sample that was also collected from this monitoring well.
The current MCL for radium (sum of radium-226 and radium-228) is 5 pCi/L. The principal
radionuclide uranium-235 was also detected at a level of 44 pCi/L in this sample, but was

undetected in the duplicate sample. The specific activity of uranium-235 is 2.160 pCi/mg,
therefore, the equivalent concentration of 44 pCi/L of uranium-235 is 20.4 ug/L. This
concentration exceeded only the proposed MCL limit of 20 ug/L for uranium (total). Gamma
radiation from potassium-40 was detected in all 3 groundwater samples from SEAD-12B and in
one sample from SEAD-12A (MW12A-2) at levels ranging from 151 to 242 pCi/L. Gross alpha
radiation was detected at various levels in all 6 groundwater samples. Exceedance of the New
York State Class GA and the proposed Federal MCL criteria for gross alpha radiation (each 15
pCi/L) was detected in sample MW12A-2 and in all of the groundwater samples collected at
SEAD-12B. These values are thought to be a result of the high turbidity in these groundwater
samples (greater than 1,000 NTUs in all of the SEAD-12B groundwater samples and between
114 and 198 NTUs in the SEAD-12A groundwater samples). Gross beta radiation was detected
in all 6 groundwater samples collected at SEAD-12 at levels ranging from 15 pCi/L to 130 pCi/L.
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

These levels of gross beta radiation are also believed to be the result of the high NTUs in the
SEAD-12 groundwater samples. Tritium (oxide) analyses reported levels of tritium ranging from
60 to 900 pCi/L in the groundwater samples collected at SEAD-12B. The groundwater samples
collected at SEAD-12A were not analyzed for tritium. Although there is no specific NYS Class
GA standard for tritium, it is a beta radiation emmiter. Therefore, solely for the purposes of
deteriming whether a threat existed (based upon the ESI data) from the tritium levels that were
detected, those levels were compared against the NYS Class GA standard for Gross Beta
radiation, which is 1,000 pCi/L. All of the detected levels of tritium were below that standard.

Surface Water

Three surface water samples were collected from the sustained unnamed creek flowing east to
west in the northern half of SEAD-12. The location of the samples is shown in Figure 3-1.

These samples were collected as part of the ESI conducted at SEAD-12. The summary of
chemical analyses is presented in Table 3-7. The following sections describe the nature and

extent of surface water contamination identified at SEAD-12.

Volatile Organic Compounds

No volatile organic compounds were detected in the surface water samples collected at SEAD-

12;
Semivolatile Organic Compounds

A total of 7 semivolatile organic compounds were found in the surface water samples collected at
SEAD-12. Pentachlorophenol was found at an estimated concentration of 2J mg/L in surface
water sample SWI2A-1. The New York State Class D surface water criteria for
pentachlorophenol is 1 mg/L. The 6 remaining SVOs detected in the surface water samples
include di-n-butylphthalate, pyrene, benzo(a)anthracene, chrysene, benzo(k)fluoranthene. and
benzo(a)pyrene. There are no New York State Class D surface water criteria for these six SVOs.

The reported concentrations of these SVOs ranged from 0.5J mg/L to 2 mg/L.
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SENECA RUFS PROJECT SCOPING PLAN FINAL REPORT

Pesticides and PCBs

No pesticides or PCBs were found in the surface water samples collected at SEAD- 2.

Metals

A total of 17 metals were detected in the surface water samples collected at SEAD-12. Iron was
detected at a concentration of 966 mg/L in surface water sample SW12A-3. The New York State
guideline for iron in class D surface water is 300 mg/kg. The reported concentrations of
chromium, copper, nickel, silver, thallium, vanadium, and zinc were below their respective
criteria values. No criteria exist for the 9 remaining metals detected in the surface water samples
collected at SEAD-12. '

Radioactivity

Table 3-8 presents the radioactivity analysis results for the surface water samples collected at
SEAD-12. No gamma emitting radionuclides from the uranium, actinium or thorium series were
detected in the 3 surface water samples collected at SEAD-12. Gamma radiation from K-40 was
detected in all of the surface water samples at levels ranging from 18 to 98 pCi/L. Gross alpha
and gross beta radiation also were detected in all 3 surface water samples. Gross alpha radiation
was detected at levels ranging from 2 to 12 pCi/L and gross beta radiation was detected at levels
ranging from 9 to 16 pCi/L. No criteria exist for gross alpha or gross beta radiation in New York

State Class C surface waters.

Sediment

Three sediment samples were also collected from the unnamed creek as part of the ESI
conducted at SEAD-12. One sediment sample was also collected from within the depression at
SEAD-12A where the 5 disposal pits had been excavated in 1986. The location of the sediment
sampling points is shown in Figure 3-1. The summary of the chemical analyses is presented in
Table 3-9. The following sections describe the nature and extent of sediment contamination
identified at SEAD-12.
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Volatile Organic Compounds

No volatile organic compounds were detected in the sediment samples collected at SEAD-12.

Semivolatile Organic Compounds

Two semivolatile organic compounds were detected in two of the sediment samples collected at
SEAD-12. Di-n-butylphthalate was detected at a concentration of 53 mg/kg in sample SDI12A-1.
The NYSDEC sediment criteria for aquatic life for di-n-butylphthalate is 1,197 mg/kg.

Fluoranthene was detected in sediment sample SD12A-3 at a concentration of 26 mg/kg. The
criteria for detected concentrations of fluoranthene in sediment is 190 mg/kg. No other SVOs

were detected in the sediment samples collected at SEAD-12.
Pesticides and PCBs

No pesticides or PCBs were detected in the sediment samples collected at SEAD-12.

Metals

A total of 21 metals were detected in the sediment samples collected at SEAD-12. Arsenic,
cadmium, chromium, copper, iron, manganese, mercury, nickel, and zinc were detected at
concentrations which exceeded their respective criteria in one or more of the sediment samples
collected. The majority of these exceedances appear to reflect natural variations in site
sediments. The exceptions to this are the metals arsenic, cadmium, iron, manganese, nickel and
zinc, which were reported in samples SD12A-1 and SD12A-4 at concentrations which exceeded

their respective criteria by at least a factor of 2.

Radioactivity

Table 3-10 presents the summary of radioactive analysis results for sediment collected at SEAD-
[2. The gamma spectral analyses of the sediment samples collected at SEAD-12 showed various
levels of principal and associated radionuclides from three natural radioactive decay series
including the thorium series, the uranium series and the actinium series. Radium-226 and its

associated decay products were detected at levels ranging from 1.28 pCi/g to 4.1 pCi/g.
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These values are slightly higher than the average of the soil levels for these radionuclides that
were detected at the background MWI2A-1 soil sampling location. Gross alpha and gross beta
radiations were also detected in all of the sediment samples collected at SEAD-12. No criteria
exist for reported levels of gross alpha or gross beta radiation in sediment, however, the levels of
gross alpha and gross beta radiation detected in these samples showed no appreciable variances

in the reported values.
3.1.1.3 Data Summary and Conclusions

The results of the historical data review and the ESI conducted at SEAD-12 indicate that past

activities on site have impacted the soil, groundwater, and sediment quality.

The soil analysis results indicate that a release of radionuclides has occurred in one of the
disposal pits, Disposal Pit A, identified in the northeastern portion of SEAD-12. In addition,
elevated concentrations of cadmium, lead, and silver were found in the soil samples collected
from test pit excavations TP12A-1, TP12A-2, TP12A-3, and TP12A-6. Concentrations of heavy
metals above their criteria were present in all of the remaining soil samples collected at SEAD-

12, though no consistent pattern in their occurrences was evident.

The results of the groundwater analyses of the SEAD-12A groundwater samples indicated that
groundwater downgradient of disposal pits A and B in the area of MW 12A-2 may be impacted by
gross alpha radiation, though the high NTU of that sample may account for the high gross alpha
radiation level that was detected. The results of the groundwater analyses of the SEAD-12B
groundwater samples indicate that the groundwater at the MW 12B-1 location may be impacted
by a release of radionuclides. However, the low reported levels of the same radionuclides in the
soil samples collected from the MW 12B-1 soil boring and the absence of these radionuclides in
the duplicate sample collected from this monitoring well indicate that these constituents are
either present only in the groundwater at this location or these reported radionuclide levels are
the result of analysis interference and/or sample contamination in the lab. The reported levels of
gross alpha radiation were above their criteria in the upgradient and downgradient groundwater
samples collected in the area of SEAD-12B, though these too may be the result of the very high

NTU of this sample (greater than 1,000 NTUs).

The sediment samples collected at SEAD-12 had reported concentrations of cadmium and
manganese which were found at elevated levels in samples SDI2A-1 and SDI12A-4. Sediment

sample SD12A-1 also had reported concentrations of arsenic, iron. nickel, and zinc which
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exceeded their respective criteria by at least a factor of 2. The SDI2A-1 sample location is
situated upgradient of the SEAD-12A boundaries and is unlikely to have been affected by the
constituents found within the area of SEAD-12A. Additional metals exceedances were noted in
all of the sediment samples collected at SEAD-12, though no consistent pattern in their

occurrences was evident. This was attributed to natural sediment variations.

3.1.2 SEAD-63

This subsection presents the scoping of the RI/FS proposed for SEAD-63. This subsection will
discuss the site's history, its known physical characteristics including results from previous
investigations, and it will present a preliminary identification of potential receptors and exposure
scenarios. This section presents all but one of the elements of the Historical Site Assessment
(HSA) as defined in the Multi Agency Radiological Survey and Site Investigation Manual
(MARSSIM). The one element of the HSA that is not discussed in this section is the
classification of sites. Site classification is presented in Section 4.3.2, Radiological

Investigations At SEAD-63.
3.1.2.1 Site History SEAD-63

The site was used during the 1950s and 1960s as a disposal area for classified parts. Multiple
disposal pits were excavated along a north-south line approximately 200 feet long. The
individual pits were between 10 and 30 feet long and were likely to have been excavated down to
the surface of the weathered shale. The number of actual disposal pits is unknown and the types
of materials disposed of at this site were identified as metal parts by SEDA personnel. The
documents related to the disposal of the metal parts at this site are classified and are not available

for review. The SWMU Classification Report stated that "inert materials" were buried within the

disposal pits.
3:1.2:2 Physical Site Characterization

The physical site characterization of SEAD-63 was performed by reviewing and summarizing the
findings of the ESI conducted at SEAD-63. The individual topics which were reviewed included:
physical site setting, site geology, site conditions (determined from geophysical investigations),

site hydrology and hydrogeology. and the results of chemical analyses.
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3.1.2.2.1 Physical Site Setting

SEAD-63 is approximately 480 feet long along its north-south axis and 300 feet wide along its
east-west axis. The site is bound by Service Road No. 3 to the north, Patrol Road to the west, an
unnamed road to the south, and by open grassland to the east. The site is mostly undeveloped
except for a grass-covered igloo (Igloo A0101) in the southeast corner of the site and an elevated
former machine-gun turret in the northwest corner of the site. In general, the western half of the

site is less vegetated and appears to have been physically worn by vehicular traffic.

Topography on-site is generally flat with only a small westward slope. A slight ground
depression, sloping south to north, is located in the northeastern quadrant of the site. Drainage
swales are located adjacent to Service Road No. 3, Patrol Road and the unnamed road No. 1. All
of the surface water runoff from these swales eventually flows into Reeder Creek which is
located approximately 1500 feet southwest of SEAD-63. Reeder Creek flows west into Seneca

Lake.

Access to SEAD-63 is restricted by clearance through Post #1, the main gate, Post #5, the

restricted area gate, and Post #2, the truck entrance.

3.1.2.2.2 Site Geology

Determination of the site geology was based on the drilling and test pit programs conducted for
the ESI at SEAD-63. This program included 3 soil borings in which monitoring wells were
installed and 12 test pits. The soil borings were drilled to a maximum depth of 8.3 feet below
ground surface. The locations of monitoring wells and test pits are shown in Figure 3-15. Soil

boring logs and test pit logs are included in Appendix A.

Based on the results of the drilling and test pitting programs, fill material, till, weathered gray
shale, and competent gray shale were the four major geologic units identified on-site. A thin
topsoil layer (0.1 to 0.9 feet) was present at all three soil boring locations and 10 of the 12 test pit
locations. The depths to the bottom of the fill, till, bedrock. and the thickness of the weathered

shale at SEAD-63 are presented in the table below.
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Depth to Depth to Thickness of

Bottom of Bottom of Weathered Depth to
Boring Fill Till Shale Bedrock
Location (feet) (feet) (feet) (feet)
MW63-1 NA 5 3 8
MW63-2 NA 6.9 1.3 8.2
MW63-3 NA 6.7 1.6 8.3
TP63-1 >8 ND ND ND
TP63-2 1.1 ND ND ND
TP63-3 6.5 ND ND ND
TP63-4 5.0 ND ND ND
TP63-5 NA ND ND ND
TP63-6 3 ND ND ND
TP63-7 2.6 ND ND ND
TP63-8 1.0 ND ND ND
TP63-9 2.6 ND ND ND
TP63-10 1.0 ND ND ND
TP63-11 3.8 ND ND ND
TP63-12 0.6 ND ND ND

NA = Not Applicable
ND = Not Determined

The fill material was encountered in test pits TP63-1, TP63-3, TP63-4, TP63-7 and TP63-11 and
two drums were found in test pit TP63-6. Fill material thickness ranged from 0.6 feet to over 8
feet. The fill consisted of waste material with trace amounts of till, gravel sized shale fragments

and sand. The waste material was comprised of miscellaneous military components.

The till was characterized as brown or olive gray silt and very fine sand with small (less than |
inch) fragments of shale. Clay lenses were observed occasionally. Larger shale fragments,
thought to be rip-up clasts. were encountered in some of the soil borings. The till was observed

to be 5.0 to 6.9 feet thick in the three soil borings performed at SEAD-63.

The weathered shale that forms the transition between till and competent shale was observed in

all three of the soil borings and ranged in thickness from approximately 1.3 to 3 feet.

Competent gray shale was observed in all three soil borings. The depths to bedrock ranged from

8.0 to 8.3 feet below ground surface. In all three soil borings, competent shale was inferred by

auger refusal.
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3.1.2.2.3 Geophysics

Seismic refraction surveys, electromagnetic (EM-31) surveys, and GPR surveys were performed

at SEAD-63 as part of the geophysical investigations for the ESI.

Seismic Survey

Four seismic refraction profiles, each 120 feet long, were performed at the locations shown in
Figure 3-16. The results of the seismic refraction survey conducted at SEAD-63 are shown in
Table 3-11. The seismic refraction profiles indicated that 6 to 9 feet of till (estimated at 1,600
ft/sec due to a frozen ground surface) overlaid the bedrock surface (11,200 to 13.400 ft./sec.).

The mid-spread data of profile P3 revealed a compact 3,900 ft/sec till layer.
Saturated till was not detected by the seismic survey at SEAD-63.

Electromagnetic Survey

An electromagnetic (EM) survey was performed for the ESI at SEAD-63 along the transects
shown in Figure 3-16. Figure 3-17 shows the results of the quadrature response for the EM
survey at SEAD-63. The quadrature response is proportional to the apparent ground
conductivity. A rectangular shaped conductivity anomaly measuring approximately 200 ft long
by 30 ft wide, was detected in the central and northern portions of the grid. This anomaly was
correlated to the suspected miscellaneous components burial sites. A square shaped anomaly,
measuring approximately 120 ft by 120 ft, was observed in the northwestern portion of the EM-
grid. This anomaly was presumably associated to the Operations Pad. The large conductivity
anomaly at the southeastern corner of the grid corresponded to interference effects associated
with Igloo AO101. A linear anomaly running the length of the western boundary of the grid was
presumably associated with underground utilities. The guard post in the northwestern corner of
the grid was also detected. In general, the ground in the western portion of the grid exhibited

slightly higher apparent ground conductivities than the ground in the eastern portion.
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SENECA RI/FS PROJIECT SCOPING PLAN

PRE-DRAFT REPORT

Results of ESI Seismic Refraction Survey

TABLE 3-11
SEAD 63

RI/FS Project Scoping Plan

Profile Distance' Ground Bedrock
Elevation®

Depth Elev?.
P1 -5 634.3 6.0 628.3
120 635.5 5.1 630.4
P2 -5 632.6 9.9 622.7
57.5 632.4 7.8 624.6
120 632.1 6.7 625.4
P3 -5 633.4 8.3 625.5
57.5 632.8 8.2 624.6
120 633.6 6.9 626.7
P4 -5 636.9 8.2 628.7
120 635.7 7.1 628.6

'All distances are measured in feet along the axis of each seismic profile from geophone #1
of each profile. For profiles P1 and P3, geophone #1 is located at the western endpoint of
the axis,and for profiles P2 and P4, geophone #1 is located at the southern end point. See
Figure 3-2 for locations of seismic profiles.

2All elevations are accurate to within + 2 feet.
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SENECA REFS PROJECT SCOPING PLAN FINAL REPORT

The in-phase response of the SEAD-12A survey is shown in Figure 3-18. The in-phase response
reflects the presence of buried ferrous objects. These results show the same anomaly features for
the burial sites, the guard post, and the presumed underground utility that were described above.
The square shaped apparent conductivity anomaly presumably associated to the Operations Pad

was undetected in the in-phase response data collected at SEAD-63.

Ground Penetrating Radar (GPR) Survey

A GPR survey was conducted at SEAD-63 to further characterize the areas suspected of having
buried wastes and to provide a better definition of the buried metallic objects detected by the EM
survey. The GPR survey was performed along the transects shown in Figure 3-16. The GPR
data identified several areas where the radar signal reflections from the base of the gravel fill and
underlying layers disappeared. These areas correlated with the area of buried wastes identified
by the EM survey. Figure 3-19 shows a typical GPR profile illustrating this type of anomaly.

Test Pitting Program

A total of twelve test pits were excavated in SEAD-63 to characterize the sources of the
geophysical anomalies. Nine test pits were excavated in the area of the suspected burial pits
identified by the in-phase response data and the GPR data (TP63-1 through TP63-7, TP63-11,
and TP63-12). Three test pits were excavated in the square shaped area of increased apparent
ground conductivities identified by the quadrature response data (TP63-8 through TP63-10). The
test pit logs are presented in Appendix A.

Miscellaneous military components were found in test pits TP63-1, TP63-3, TP63-4, TP63-7, and
TP63-11. Each of these excavations was characterized by dark gray shale gravel fill overlying
the burial pits. Test pit TP63-6 identified two fifty-five gallon drums buried in an up-right
position with their tops approximately one foot below grade. Both drums were in good condition
and very little rust was noted on their surfaces. One of these drums had the words "BURIAL
PIT" stenciled on its side. Soil sample TP63-6-1 was collected from the soils at the base of this

drum. A layer of shale gravel up to 1 foot in thickness, was observed in test pits TP63-2, TP63-8,
TP63-9. TP63-10 and TP63-12.
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SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

Soils excavated from the test pits and the exploratory borings were continuously screened for
organic vapors with an OVM-580B and for radioactivity with a Victoreen-190 Radiation monitor
(alpha-beta-gamma rate meter), a Ludlum-19 micro-R beta and gamma rate meter, and a Ludlum
2221 alpha scintillation meter. No readings above background levels (0 ppm for the OVM, 10-15
uR per hour for the beta and gamma meters, and 6 counts per minute on the alpha meter) were

observed during the excavations.

3.1.2.2.4 Site Hvdrology and Hvdrogeology

Surface water flow from precipitation events is controlled by local topography and the drainage
ditches along the northern, western, and southern boundaries of the site. Surface water flow

directions in these drainage pathways are shown in Figure 3-10.

As part of the ESI program, three monitoring wells were installed at SEAD-63. Groundwater
clevations were measured in all three wells, and the results are presented in Table 3-12. The
groundwater elevations are shown on Figure 3-20. Based on these data, the groundwater flow
direction is primarily to the west and no appreciable changes in the groundwater flow direction
were observed over the one month period from June 25, 1994 to July 26, 1994, when

groundwater elevations were measured at SEAD-63.

3.1.22.5 Chemical Analvsis Results

Soil, groundwater, surface water, and sediment were analyzed as part of the ESI conducted at
SEAD-63 in 1994. The results of the ESI investigation were presented in the report titled
"Expanded Site Inspection, Seven Low Priority AOCs, SEADs 60, 62. 63, 64 (A,B,C, and D), 67,

70 and 71" which was issued in April 1995. A total of 12 subsurface soil samples, 3

groundwater

Page 3-78

September 1997 h\eng\Senecaiscopngl | 2-48-03\text\sectinew doc



EXMAITIESAS\SITEYLMOT NIWMSLAYIINISIONIVH

86°LT9 1< v6/9T/L

80°0€9 e v6/9/L 00679 6l'r LLTARTIA 0679 (404 ve/9T/9  |61°EE9 EEIMIN

0£'879 0or ¥6/9T/L

£6'679 6€T v6/9/L | 9T629 90°€ vo/LIL | PE6Z9 86'C v6/STI9 | ZETEY T-E9OMN

0E'EL9 689 v6/9T/L

95°FE9 £l's v6/9/L | SIPED PSS vo/LIL | IL'EED 86'S ¥6/97/9 |69°6£9 1-E9MM

(1sW) (1D ooL aLva (1sW) (1D doL aivd (1sw) (1 Dol aLva C1sw) MAFGNNN
NOLLVATTH HALYMANNOYD NOILYAHTH YILYMANNOYD NOILLYATTH YALYMANNOYUD NOLLVAFTH 1M
YALYMANNOYD Ol H1d3a VALY MANNOY¥D 01 HLdd3a HELVMANNOY¥D 0L Hidad DNISYD ONIYOLINOW
SLINIWIUNSVYIW 13AT1 HILVYM ONITdWVS INFWAOTIATA TTIM | oaddodor |

AYVINNS TIATT HALVM TTIM ONTHOLINOW 1S9
NV'1d ONIOOS LOH[OUd S41Y £9-avds
ALIALLOYV 1Oddd AWYY VOUNIS

[AREELLAN




ACAD\SENECA\RIF S\SD63\SDE3GW.DVG

0G/0v7 3

DLy £

{

— PATROL ROADS

N

1013250

—_———— MINOR WATERWAY
—_— MAJOR WATERWAY
FENCE

UNPAVED ROAD

A A A A A A A_S A A s BRUSH LINE

..................... LANDFILL EXTENTS
RAILROAD
760 GROUND SURFACE
ELEVATION CONTOUR
= O A
ROAD SIGN DECIDOUS TREE GUIDE POST
R ® =+
FIRE HYDRANT MANHOLE CORDINATE GRID
o) (250" GRID)
POLE UTILITY BOX 4 30X/RR SIGNAL
ovnnggnén UTILITY  [X] SURVEY MONUMENT

534.56  MONITORING WELL WITH
WE3-1 WATER TABLE ELEVATION

GROUNDWATER ELEVATION
CONTOUR

(ARROW INDICATES
DIRECTION OF FLOW)

GROUNDWATER LEVEL MEASUREMENTS
MADE ON 7/08/94

—=—————— DIRECTION OF SURFACE WATER FLOW

APPROXIMATE AQOC BOUNDARY

S 0 30 100
(feet)

[E PARSONS

PARSONS ENGINEERING SCIENCE, INC.

SEN:ECA ARMY DEPOT ACTIVITY

RI/FS PROJECT SCOPING PLAN
SEAD-83 MISCELLANEOUS COMPONENTS BURIAL SITE

CERT Tey v
ENVIRONMENTAL ENGINEERING T28511-02003

FIGURE 3-20
GROUNDWATER ELEVATION AND SURFACE
WATER FLOW DIRECTION MAP

Sty L g E e
- o0 L DECEMEER 1996 [




SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

samples, and 4 surface water and sediment samples were collected as part of the ESI at SEAD-
63. The following sections describe the nature and extent of contamination identified at SEAD-

63.

Soil

The analytical results for 12 subsurface soil samples collected as part of the investigation of
SEAD-63 are presented in Table 3-13. These data are compared to the criteria in the Technical
and Administrative Guidance Memorandum (TAGM):  Determination of Soil Cleanup
Objectives and Cleanup Levels (NYSDEC, 1994). The following sections describe the nature

and extent of contamination in SEAD-63 soils. The sample locations are shown in Figure 3-15.

Volatile Organic Compounds

Five volatile organic compounds were detected in two of the 12 soil samples collected. All were
found at low concentrations and all were below their respective TAGM values. The volatiles
detected were acetone, 2-butanone, benzene, toluene, and xylenes (total). All five volatiles were

detected in the sample from TP63-8 and only the latter three were detected in the sample from

TP63-9.
Semivolatile Organic Compounds

A total of 12 semivolatile organic compounds (SVOs) were found in the subsurface soil samples
analyzed. Only one SVO compound. dibenz(a,h) anthracene, was detected in a single sample
(TP63-9) at an estimated concentration of 28J mg/kg which exceeded its associated TAGM value
of 14 mg/kg. All of the remaining concentrations of SVOs detected in the soil samples from

SEAD-63 were below their respective TAGM values.
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SENECA RIVFS PROJECT SCOPING PLAN FINAL REPORT

Pesticides and PCBs

Three pesticide compounds were detected in three of the 12 soil samples collected. The
pesticides detected were 4,4'-DDE, 4,4'-DDD, and 4,4'-DDT. All three of these pesticides were

detected at concentrations which were below their respective TAGM values.
No PCBs were detected in any of the soil samples.

Metals

A variety of soil samples were found to contain metals at concentrations that exceeded the
associated TAGM values. Of the 22 metals reported, 14 were found in one or more soil samples
at concentrations above the TAGM values. Of the metals that exceeded the TAGM, cadmium
and mercury were the only metals which exceeded their TAGM values by more than a factor of
2.

The concentrations of cadmium in samples TP63-3, TP63-4, TP63-11 and TP63-12 were three to
twenty-four times the TAGM value of | mg/kg. The concentrations of cadmium in subsurface

soils are shown in Figure 3-21.

The concentration of mercury in sample TP63-3 (0.49 mg/kg) was the only detected

concentration of this element which exceeded the TAGM value of 0.1 mg/kg.
Radioactivity

The gamma spectral analyses of the soil samples from SEAD-63 are shown in Table 3-14.
Where appropriate, the data from these analyses were compared to the UMTRCA criterion soils

to a depth of 15em.
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SENECA RUFS PROJECT SCOPING PLAN FINAL REPORT

The levels of radionuclides in each of the 12 test pit soil samples were very similar to those that
were detected in the soil samples collected at the MW12A-1 background location. None of the
radium-226 levels exceeded the UMTRCA criterion, and the range and distribution of the
detected levels for all of the radionuclides are only slightly above those that were observed in the
background data from the MW12A-1 sampling location. The detected levels of 226Ra ranged
from 1.4 to 2 pCi/g, the detected levels of lead-210 ranged from 2 to 2.7 pCi/g, the detected
levels of thorium-228 ranged from 1.27 to 2 pCi/g, the detected levels of uranium-235 ranged
from .09 to .48 pCi/g, and the detected levels of uranium-235 ranged from 0.66 to 1.5 pCi/g.

These levels are roughly equivalent to the average levels of these radionuclides (between 0.9
pCi/g and 0.7 pCi/g) in the soils of the continental United States (Shapiro, 1990).

Gross alpha and gross beta radiations were also detected in all 12 test pit samples. The levels of
both alpha and beta radiations in these samples showed no appreciable variance in the reported
values,

Groundwater

Groundwater samples from three monitoring wells were collected as part of the ESI conducted at

SEAD-63. The groundwater monitoring well installation diagrams are presented in Appendix B.

The summary of chemical analyses is presented in Table 3-15. The following sections describe

the nature and extent of groundwater contamination identified at SEAD-63.

Volatile Organic Compounds

No volatile organic compounds were detected in the groundwater samples collected at SEAD-63.
Semivolatile Organic Compounds

Only one semivolatile organic compound, phenol, was detected in one of the three groundwater

samples collected at SEAD-63. The phenol concentration of 2J mg/L detected in sample MW63-
3 is above the TAGM value of 1 mg/L.
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

Pesticides and PCBs

No pesticides or PCBs were detected in the six groundwater samples collected at SEAD-63.

Metals

Numerous metals were detected in the groundwater samples. Two metals, iron and manganese,
were found in all three groundwater samples at concentrations above their respective state and/or
federal criteria value. Iron was found in all three of the monitoring wells at concentrations
between 603 mg/L and 1260 mg/L, which exceeded the state (and federal) criteria value of 300
mg/L. Manganese was found in all three of the monitoring wells at concentrations between 408
mg/L and 1070 mg/L, which exceeded the NY AWQS standard of 300 mg/L.

No other significant concentrations of metals were detected in the groundwater samples collected
at SEAD-63.

Radionuclides

The summary of radioactivity analysis results is presented in Table 3-16. No radionuclides from
the uranium, thorium or actinium series were detected in the three groundwater samples
submitted for gamma spectral analysis. Gamma radiation from K-40 was also undetected in the
three groundwater samples.

Gross alpha radiation was detected at various levels in all three groundwater samples.
Exceedance of the radiological criteria for gross alpha radiation (15 pCi/L) was detected in the
groundwater from MW63-1 (27 pCi/L) and MW63-3 (130 pCi/L). These high gross alpha
radiation levels may be the result of the high NTUs in these samples (between 60and 115 NTUs).
Gross beta radiations were also detected in all three groundwater samples, ranging in levels
from 7 to 130 pCi/L. The higher levels of gross beta radiations detected may also be due to the
high NTUs of these samples. None of the groundwater samples exceeded the NYS Class GA
standard of 1,000 pCi/L of gross beta radiation.

Page 3-89
September 1997 hi\eng\Seneca\scoping\] 2-48-63\text\sect3new.doc



1 jo | abed PHMSL-ET8L\E9-87-Z\DNIJODS\YOINIS\ONIVH

SSpijonucipe) apew-uew Joj ainseaw o} aoinap Bujuaalos e se pasn aq o) papusjul si 1O JesApaiw p ay) 'z
‘I9A3] SiY} sA0qe pajosiap jou=n |

_ ‘S31ON
_cn_ L 15 WN VN (z@ou) seskwaiw y  (z sjou) seakwaiw y  p9d ool %00} V139 SSOHD
0glL ¥ 1z Z N mod gL nod gy mod g %001 YHd 1Y SSOH9
aN an an 0 000'% YN YN N %05 0F-%
[ i e - . VIM3LINED zalqeL AHOSIAGY STOW v9 SSY10 NOILD313a IVHLI3dS YWWYD
nod mnod nod 3IN08Y gxipuaddy  H17v3H Tvy3a34 vd3 SOMY AN 40 SISATYNY
¥3gWNN 0Z "42 01 AON3INDIYS 3aNoNNOIaYY
169922 969922 569922 ai gyl
£-C9MIN Z-ESMIN L-E9MIN ais3
P6/LLIL vBILLIL PeILLIL a31dWvS 31va
£9-Qv3S £9-Qv3S £9-Qv3S TS
Y3LYM HILYM H3LVMm vIganw

1S3 £3-QV3S S1INSIY SISATYNV ALIALLOVOIQYY HILYMANNOYD
NV1d ONIdOOS S4/1d €9 pue Z-qv3s
ALIAILOY L0430 AWYY YO3INIS

9l-¢ 3N8VL



SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

Surface Water

Four surface water samples were collected from the drainage ditch along Patrol Road. The
location of the samples is shown in Figure 3-15. These samples were collected as part of the ESI
conducted at SEAD-63. The summary of chemical analyses is presented in Table 3-17. The
following sections describe the nature and extent of surface water contamination identified at
SEAD-63.

Volatile Organic Compounds

No volatile organic compounds were detected in the surface water samples collected at SEAD-
63.

Semivolatile Organic Compounds

Eleven semivolatile organic compounds were found in the surface water samples collected at
SEAD-63; none were detected at concentrations which exceeded their respective New York state
guideline values. Most of the semivolatiles were found in samples SW63-1 and SW63-3, each of
which contained four and seven, respectively, types of compounds. None of the compounds
detected in these two samples were common to both samples with the exception of bis(2-
ethylhexyl)phthalate.

Pesticides and PCBs

No pesticides or PCBs were found in the surface water samples collected at SEAD-63.

Metals

Numerous metals were detected in the surface water samples collected at the site. Iron was the
only metal found at concentrations above its associated criteria value of 300 mg/L. Iron was

detected at a concentration of 9,050 mg/L in sample SW63-7 and a concentration of 856 mg/L in
samples SW63-4.
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

Radioactivity

Table 3-18 presents the radioactivity analysis results for the surface water samples collected at
SEAD-63. No gamma emitting radionuclides from the actinium, uranium or thorium series were
detected in the four surface water samples submitted for radiological analysis. Gamma radiation
from K-40 was detected in all of the surface water samples at levels ranging from 21 pCi/L to
210 pCi/L.

Gross alpha and gross beta radiation were detected in all four surface water samples. The levels
of gross alpha and gross beta radiations in samples SW63-1, SW63-3, and SW63-4 were
comparatively low (between 4 and 11 pCi/L gross alpha and between 10 and 23pCi/L gross beta).
The levels of gross alpha and gross beta in sample SW63-2 were significantly higher, 107 pCi/L
of gross alpha radiation and 180 pCi/L of gross beta radiation. These high concentrations are
thought to be the result of the high NTU reading of this sample, over 200 NTUs. The other three
samples had NTUs of 33 or less.

Sediment

As part of the ESI conducted at SEAD-63, four sediment samples were collected at the same
locations as the four surface water samples. The location of the sediment sampling points is
shown in Figure 3-15. The summary of the chemical analyses is presented in Table 3-19. The
following sections describe the nature and extent of sediment contamination identified at SEAD-
63.

Volatile Organic Compounds

Three volatile organic compounds were detected at low concentrations in samples SD63-2 and
SD63-3. Acetone, 2-butanone, and toluene were detected at concentrations of 150J mg/kg, 35])
mg/kg and 14] mg/kg, respectively, in sample SD63-3. The compound 2-butanone was found in
SD63-2 at a concentration of 8] mg/kg. No criteria exist for the occurrence of these VOCs in

sediments.
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Semivolatile Organic Compounds

A total of 15 SVOCs were identified in the four sediment samples collected at SEAD-63 at

concentration below their respective criteria values in all four sediment samples.
Pesticides and PCBs

Six pesticide compounds were detected in three of the sediment samples. Three of the six
compounds (endosulfan, 4,4'-DDE, and 4,4'-DDD) exceeded their respective NYSDEC criteria
values. All of the reported concentrations of these three pesticides exceeded their respective
criteria values by at least an order of magnitude.

Metals

Nineteen metals were detected in the four sediment samples collected at SEAD-63. Cadmium,
copper, iron, manganese, mercury, nickel, and zinc were the only metals detected at
concentrations which exceeded their respective NYSDEC criteria values. Cadmium, mercury,
and iron were detected at concentrations which exceeded their respective criteria values by a
factor of 1.09 or less. Copper, manganese, nickel, and zinc were detected in three to four of the
sediment samples at concentrations which exceeded their respective criteria values by a factor of

3.8 or less.
Radioactivity

Table 3-20 presents the summary of the radioactivity analysis results for the sediment samples
collected at SEAD-63. The gamma spectral analyses of the sediment samples collected at
SEAD-63 showed various levels of principal and associated radionuclides from three natural
radioactive decay series including the thorium series, the uranium series and the actinium series.
The range and distribution of the detected levels for all of the radionuclides are similar to those
that would be expected for background data.

Gross alpha and gross beta radiation were also detected in all of the sediment samples collected
at SEAD-63. No criteria exist for reported levels of gross alpha or gross beta radiation in
sediment, however, the levels of gross alpha and gross beta radiation detected in these samples

showed no appreciable variances in the reported values.
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3.1.2.3 Data Summary and Conclusions

The results of the ESI conducted at SEAD-63 indicate that past activities on site have impacted
the soil, groundwater, and sediment quality.

Soil

The soil analysis results indicate that a release of cadmium has occurred in several areas which
were investigated by test pits during the ESI at SEAD-63. Cadmium concentrations in four test
pit samples exceeded the TAGM value of 1 mg/kg by up to an order of magnitude. Mercury was

detected in one test pit sample (TP63-3) at a concentration of 0.49 mg/kg, exceeding the TAGM
value of 0.1 mg/kg.

Concentrations of heavy metals above their criteria were present in all of the soil samples
collected at SEAD-63. No consistent pattern in their occurrences was evident and these elevated
concentrations were attributed to natural soil variations. Radioactivity analysis results indicated
that the soils of SEAD-63 have possibly been impacted by Ra-226, although the levels of
radiation from this radionuclide were only slightly above the background levels that were found
at the MW12A-1 sampling location. Because a valid background radionuclide data set is not yet
available for SEDA, it is not possible to discern whether the slightly elevated concentrations of
Ra-226 detected at SEAD-63 are due to a low level impact from past on-site activities, or if these
slightly elevated concentrations are simply due to natural fluctuations in the background levels of
Ra-226 at the SEDA facility.

Volatile organic compounds, semivolatile organic compounds, and pesticides are present at low
concentrations and only one semivolatile compound, dibenz(a,h)anthracene, was found at a
concentration which slightly exceeded its associated TAGM value by a factor of 2.

Groundwater

Radioactivity analysis results indicate that the groundwater in MW63-3 (located hydraulically
downgradient of the disposal pits) may be impacted by gross alpha and gross beta radiation. The
level of gross alpha radiation in this well was an order of magnitude above the NYS AWQS
Class GA and federal drinking water criteria, however, this may be due to the high NTU of the
sample. Gross beta radiation levels detected in the groundwater samples collected from
groundwater monitoring wells MW63-3 and MW63-1 (considered to be the background location
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for the purposes of the ESI) may be similarly impacted, though the elevated gross beta levels
may be due solely to the high NTUs of those groundwater samples.

Other constituents that were detected include one semivolatile organic compound and metals.
Phenol was detected at a concentration of 2J mg/L, exceeding its criteria value of 1 mg/L.
Concentrations of heavy metals above their criteria were present in all of the groundwater
samples collected at SEAD-63. No consistent pattern in their occurrences was evident and these

elevated concentrations of heavy metals were attributed to natural groundwater variations.

Sediment

Sediment at the site has been impacted by semivolatile organic compounds (mostly PAHs) and
pesticides. ~ The PAHs benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)anthracene,
chysene, benzo(a)pyrene, and indeno(1,2,3-cd) pyrene were detected at concentrations ranging
from 42J mg/kg to 860J mg/kg in all four sediment samples. The NYSDEC criteria value for all
six of these PAHs is 13 mg/kg. The pesticides endosulfan and 4,4-DDE were found at
concentrations which were an order of magnitude above their respective NYSDEC criteria values
in two of the sediment samples; and 4,4-DDD was found at a concentration which was an order

of magnitude above its associated NYSDEC criteria value in one sample.

3.1.3 Environmental Fate of Constituents

The potential contaminants of concern at SEADs 12 and 63 are volatile organic compounds,

semi-volatile organic compounds, pesticides, metals and radionuclides.

The following discussion is meant to present general information on the fate of these potential
contaminants of concern, and where possible, site-specific characteristics are presented. Further
discussion of heavy metals and volatile organic compounds, and all contaminants of concern at
SEDA (except radionuclides), is provided in the Generic Installation RI/FS Workplan that serves
as a supplement to this RI/FS Project Scoping Plan.

3.1.3.1 Volatile Organic Compounds

The following information was obtained from the document, "Management and Manufactured
Gas Plant Sites, Volume III, Risk Assessment," Gas Research Institute (GRI), May 1988, GRI-
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87/0260.3. A summary of fate and transport parameters for volatile organics is presented in
Table 3-21.

Volatile organic compounds tend to have a low residence time in surface soil and surface water
environments. These chemicals can be persistent in groundwater. However, there is evidence
that non-chlorinated volatile organic compounds may degrade rapidly in the vadose zone above
groundwater plumes. (Gas Research Institute, Management of Manufactured Gas Plant Sites,
Volume III, Risk Assessment, May 1988, GRI-87/0260.3). Major exposure routes of interest
include the ingestion of groundwater and the inhalation of the gases. The latter can be important

in situations involving the excavation of pits or the entrainment of soil gas into buildings.
There is little potential for these chemicals to accumulate in aquatic or terrestrial biota.

Because it is not the intent of this section to discuss the persistence of all volatile organic
compounds, only selected volatile organics that are commonly found or are suspected to have
been released to the environment at SEADs 12 and 63 are discussed below.

Volatile organic chlorinated (aliphatic) compounds associated with SEAD-12 are TCE and the
breakdown products of TCE, including cis- and trans- 1,2-dichloroethene (1,2-DCE), 1,1-
dichloroethene (1,1-DCE) and vinyl chloride. Since vinyl chloride is a gas at ambient
temperatures, it is likely that the much of the degradation of TCE ceases upon the formation of
vinyl chloride, since it would be slowly released into the atmosphere. Common aromatic volatile
organic compounds are benzene, toluene, ethylbenzene and xylenes (BTEX) which are associated
with petroleum hydrocarbons, including gasoline. The chemical/physical properties of these
chemical constituents and the media (soil, sediment, surface water, and groundwater) which have
been impacted are necessary to fully evaluate the fate and transport. Meaningful chemical-
specific properties are solubility, volatility, degradability, and adsorptivity. These properties are
discussed below. Table 3-21 summarizes the chemical specific properties of TCE and its
breakdown products. Media specific properties include organic carbon content, porosity,
moisture content, bulk density, groundwater velocity, and dispersivity.
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Aliphatic (chlorinated) Volatile Organics

Table 3-21 presents the information which will serve as a basis for predicting the likely
environmental fate of the chlorinated substances at SEDA. The most volatile of the chlorinated
compounds being examined at this site is vinyl chloride, which is one of the breakdown products
of TCE. Vinyl chloride has a vapor pressure of 2300 millimeters mercury (mm Hg) at 20°C.

TCE has a vapor pressure of 59 mm Hg at 20°C. Consequently, volatilization represents a
significant environmental pathway, provided that there is an ample amount of air space in the soil
through which the vapor can migrate. Volatile constituents enter the air through void spaces in

the soil above the saturated zone which may then leave the system through the ground surface.

An important chemical specific property which can be used to understand the potential for
chemical migration is Henry's Law. At low concentrations and equilibrium, Henry's Law states
that the concentration in the vapor phase is directly proportional to the concentration in the
aqueous phase. The Henry's constant is the proportionality factor between the vapor and liquid
phase concentrations. Henry's constants for selected organic compounds of concern detected are
presented in Table 3-21. Generally, for compounds with a Henry's constant less than 5 x 10-3
atm-m3/mole, volatilization is not expected to be a significant environmental pathway (Dragun,
1988). TCE and its four breakdown products all have Henry's Constants greater than 5 x 10-3
atm-m3/mole which suggests that volatilization will be a significant mechanism in the

partitioning of these volatile chlorinated compounds.

Compounds in soil are only mobile in the aqueous and air phases. Compounds enter the
groundwater as precipitation migrates through the soil and mixes with these materials, eventually
recharging to groundwater. The solubilities for these compounds range from 1,100 mg/l for TCE
to 6,300 mg/l for trans 1,2 DCE which is sufficient to cause impacts to the groundwater. A
review of the melting points and boiling points indicate that vinyl chloride is a gas at ambient
temperatures, and TCE and the DCE isomers are liquids at room temperature. The affinity of a
compound to sorb to the organic fraction of soil is estimated from the organic carbon partition
coefficient (Ko¢). The Ky is the ratio of the amount of the compound present in the organic
fraction to that present in the aqueous fraction, at equilibrium. K values are presented in Table
3-21 for TCE and its breakdown products. The relationship between Ko and mobility is
presented in Table 3-22. Compounds with a Ky between 500 mL/g and 2,000 ml/g are generally
considered low mobility compounds and those with a Kyc value greater than 2,000 ml/g are
considered to be immobile (Dragun, 1988). TCE, the DCE isomers and vinyl chloride all have
Koc values less than 500 mL/g and are therefore considered to be mobile. Kg¢ values are
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TABLE 3-22

RELATIVE RELATIONSHIPS BETWEEN K, AND MOBILITY

K, Mobility Class

>2000 I - Immobile

500-2000 II - Low Mobility
150-500 III - Intermediate Mobility
50-150 IV - Mobile

<50 V - Very Mobile

K. - Organic carbon partition coefficient

Source: The Soil Chemistry of Hazardous Materials; James Dragun, Ph.D; The Hazardous
Materials Control Research Institute; 1988.
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generally determined by experiment, but are often estimated using octanol-water partition
coefficients (Koy). Octanol-water partition coefficients are determined in the laboratory and

then converted to K¢ via empirical relationships.

Understanding the type of soils present is useful for estimating the mobility of compounds. The
site soils, clay loams, generally have low permeabilities and high water retention capacities.
Therefore dissolved materials tend to move much slower through clay soils than sandy soils.
Since adsorption of solutes on soils is controlled by the amount of organic carbon in the soil,
soils with a higher organic content will adsorb more organics than soils which are low in carbon
but rich in clay. Generally, surface soils, i.e. soils in the agricultural A horizon, have a higher
organic content than deeper soils, i.e. soils in the B and C horizon, due to the presence of
decomposing plant matter at the surface. In general, the larger the amount of organic matter in

the soil, the less mobile the compounds of concern will be.

Compounds degrade through a variety of mechanisms including biodegradation, hydrolysis,
photodecomposition, and are converted to other organic degradation products. Biodegradation is
considered to be the most likely transformation pathway for TCE, since the reaction kinetics are
the fastest of the mechanisms considered. Known biological breakdown products of TCE include
vinyl chloride and 1,2-DCE. The degradation rate, which is a measure of how fast a compound
degrades, is influenced by several factors including: solubility, which determines the availability
of the compound to the bacteria, temperature, oxygen concentrations, moisture content, substrate
concentrations and toxicity, which is a measure of how toxic the compound is to the bacteria.

For estimating simplicity, degradation can be assumed to be a first order reaction, which will
allow degradation rates to be expressed as first order rate constants or half lives. A half-life
refers to the time it would take for half of the mass of the organic constituent to degrade to either
an intermediate compound or to carbon dioxide and water. A detailed analysis of biodegradation
would evaluate the complete pathway. Half-lives for selected organic compounds that have a
potential to be detected at SEAD-12 are shown in Table 3-21. The first order degradation rate is
often assumed to be independent of the mass of the constituent present in order to facilitate
modeling, but in reality, as the mass of a compound decreases, the degradation rate will also

decrease.
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3.1.32 Semi-Volatile Organic Compounds

PAH Compounds

The following information was obtained from the document, "Management of Manufactured Gas
Plant Sites, Volume III, Risk Assessment," GRI, May 1988, GRI-87/0260.3. PAH compounds
have a high affinity for organic matter and low water solubility. Water solubility tends to
decrease and affinity for organic material tends to increase with increasing molecular weight.

Therefore, naphthalene is much more soluble in water than is benzo(a)pyrene. When present in
soil or sediments, PAHs tend to remain bound to the soil particles and dissolve only slowly into
groundwater or the overlying water column. Because of the high affinity for organic matter, the
physical fate of the chemicals is usually controlled by the transport of particulates. Thus, soil,
sediment and suspended particulate matter (in air) represent important media for the transport of

the chemicals.

Because of their high affinity for organic matter, PAH compounds are readily taken up
(bioaccumulated) by living organisms. However, organisms have the potential to metabolize the
chemicals and to excrete the polar metabolites. The ability to do this varies among organisms.
Fish appear to have well-developed systems for metabolizing the chemicals. The metabolites are
excreted. Shellfish (bi-valves) appear to be less able to metabolize the compounds. As a result,
while PAH compounds are seldom high in fish tissues, they can be high in shellfish tissues.

Several factors can degrade PAH compounds in the environment. Biodegradation on soil
microorganisms is an important process affecting the concentrations of the chemicals in soils,
sediment and water. Volatilization may also occur. This mechanism is effective for the lighter
molecular weight compounds. However, the volatilization of higher molecular weight PAH

compounds occurs slowly.
3.1.3.3 Pesticides

This section discusses only selected pesticides that are suspected to be applicable to SEAD-63. It
is not meant to present a complete summary of all possible pesticides and PCBs that could be
found at SEAD-63.
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Endosulfan

The following information was obtained from "Handbook of Environmental Fate and Exposure
Data for Organic Chemicals, Vol. III, Pesticides (ed. Philip H. Howard, Lewis Publishers, 1991).

Endosulfan is used as an insecticide against a variety of insects on a variety of crops. Technical
endosulfan is composed of a-endosulfan and b-endosulfan. Release of endosulfan isomers to soil
will most likely result in biodegradation and in hydrolysis, especially under alkaline conditions.

Endosulfan isomers on the soil surface may photolyze. Volatilization and leaching are not
expected to be significant due to the high estimated soil-sorption coefficients of the isomers.

When release to water, endosulfan isomers are expected to hydrolyze readily under alkaline
conditions, and more slowly at neutral and acidic pH values (a half-lives=35.4 and 150.6 days for
pH 7 and 5.5, respectively; b half-lives=37.5 and 187.3 days for pH 7 and 5.5, respectively).

Volatilization and biodegradation are also expected to be significant. Endosulfan released to the
atmosphere will react with photochemically generated hydroxyl radicals with an estimated half-
life of 1.23 hr. Bioconcentration of endosulfan is expected to be significant. Isomers of
endosulfan are contaminants in air, water, sediment, soil, fish and other aquatic organisms, and

food. Human exposure results primarily from food, and by occupational exposure.

DDD
The following information was obtained from "The Installation Restoration Program Toxicology
Guide," Vol. III, Arthur D. Little, Inc. June 1987.

DDD, no longer manufactured commercially, is still found as an impurity in the pesticide DDT
and the miticide dicofol. It is also the major breakdown product of DDT under anaerobic
conditions. The p,p' isomer of DDD is the third largest component of the technical DDT product
after the two DDT isomers accounting for >4% of the mixture. It is present in somewhat lower
concentrations in dicofol. In one study of several dicofol products, DDD was present in amounts

ranging from 0.1 to 2.5% of the amount of dicofol.

Like DDT, DDD is expected to be highly immobile in the soil/groundwater environment when
present at low dissolved concentrations. Bulk quantities of DDD dissolved in an organic solvent
could be transported through the unsaturated zone as a result of a spill or the improper disposal of
excess formulations. However, the extremely low solubility of DDD and its strong tendency to

sorb to soil organic carbon results in a very slow transport rate in soils.
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In general, transport pathways can be assessed by using an equilibrium partitioning models.

These calculations predict the partitioning of low soil concentrations of DDD among soil
particles, soil water, and soil air. Due to its strong sorption to soil, virtually all of the DDD
partitions to the soil particles of unsaturated top soil and negligible amounts to the soil air or
water. Even in saturated deep soil, which is assumed to contain no soil air, and a smaller organic
carbon fraction, almost all of the DDD is retained on the soil.

DDD, like DDT, is characterized by a strong tendency to sorb to soil organic carbon. While only
one measured Ko value for DDD was found (log Koc = 5.38) it is consistent with the value
obtained for DDT, as would be expected based on the similarity of their structures and their
octanol water partition coefficients (DDD log Koy = 5.56). As with all neutral organic
chemicals, the extent of DDD sorption is proportional to the soil organic carbon content. In soils
with little organic carbon (e.g., clays) the extent of sorption may also depend upon such soil
properties as surface area, cation exchange capacity, and degree of hydration.

The sorption of DDD to soils is lessened and thus its mobility is enhanced by the presence of
dissolved organic matter in solution. The apparent solubility of DDT was increased several times
in solutions containing humic and fulvic acids. Because the sorption behavior of DDD is
expected to be much like that of DDT, its mobility in natural waters may be several times greater
than predicted (though probably still small) if dissolved organic matter is present. In waters
containing large concentrations of dissolved organic matter, such as swamps and bogs, this may

be especially important.

The vapor pressures of the p,p' and o,p' - isomers of DDD at 30°C have been measured as 1.3 x
10-2 and 2.5 x 10-9 atm, respectively. The Henry's law constant estimated by use of the average
vapor pressure of the two isomers and an aqueous solubility of 20 ppb is 3.1 x 10-5xatm
m3/mol. This value is almost identical to that for DDT and roughly an order of magnitude less
than that for DDE.

Experimental evidence indicates that DDT volatilization from water occurs at about one-third the
rate for DDT, which may seem at odds with the similar estimates for the Henry's law constants
for these two compounds. Given the uncertainties involved in measuring both the aqueous
solubilities and the vapor pressures of these compounds, from which H is estimated, the findings

cannot be considered inconsistent. Using a factor of one-third for the difference in the rate of
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volatilization of DDD and DDT, a volatilization half-life for DDD ranging from a day to less
than a month has been estimated.

Volatilization of DDD from soils can be expected to be much slower than from water because of
the strong tendency of DDD to sorb to soil. Using wet river bed quartz sand in 15 mm deep petri
dishes, Ware et at. measured volatilization losses of p,p'-DDD (present initially at 10 ppm) that
corresponded to a volatilization half-life of roughly 170 days, slightly more than twice that for
p.,p'-DDT under the same conditions. Because these experiments were conducted with a
relatively thin layer of soil with a small organic carbon fraction, the actual volatilization rate of
DDD in the field would be expected to be lower. If the relative volatilization rates of DDD and
DDT in the field were the same as those observed by Ware et al., the volatilization half-life of
DDD from soil could be assumed to be double the value of one to several years for DDT.

Hydrolysis of DDD can be expected to be extremely slow under environmental conditions. Over
the pH range typical of natural waters (pH 5-9), Wolfe et al. found the pseudo-first-order rate
constant (kghs) at 27°C could be expressed as:

kobs = 1.1 x 10-10 + 1.4 x 10-3x[OH"]

where kops is in s-! and [OH-], the concentration of the hydroxide ion, in moles/liter.
Hydrolysis half-lives of roughly 1.6, 88, and 190 years at pH 9, 7, and 5, respectively, correspond
to the rate constant estimated from this equation. These estimates are consistent with the
observations of Eichelberger and Lichtenberg that no DDD, initially present in river water at 20
ppb, degraded over an eight week period (within 2.5%).

No information was found on the photolysis of DDD in natural waters. Direct photolysis of
DDD (i.e., in pure water) is believed to be slower than that for DDT which is estimated to have a
half-life of over 150 years. However, DDT in natural water has been estimated to have a
photolysis half-life of 5 days when exposed to sunlight in mid-June; DDD might be expected to

have a similar half-life based on the similar structure of the two chemicals.

Data on the biodegradation of DDD are limited. In aquatic systems, biotransformation is
believed to be slow, although a model ecosystem study has shown DDD to be more
biodegradable than either DDT or DDE. The ketone analogue of DDD (i.e., p,p'-
dichlorobenzophenone) has been suggested as the end product of the biodegradation of DDD in
the environment. DDD undergoes dehydrochlorination to 2,2-bis-(p-chlorophenyl)-1-
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chloroethylene, reduction to 2,2-bis-(p-chlorophenyl)-1-chlorethane, dehydrochlorination to 2,2-
bis-(p-chlorophenyl)-ethylene, reduction to 1,1-bis-(p-chlorophenyl)-ethane and eventual
oxidation to bis-(p-chlorophenyl)-acetic acid (DDA), the ultimate excretory product of higher

animals. DDD has also been observed to degrade in anaerobic sewage sludge.

The above discussion of fate pathways suggests that DDD is moderately volatile, very strongly
sorbed to soil, and has a high potential for bioaccumulation. Information on the fate and
transport parameters (i.e., solubility, vapor pressure, Henry's Law Constant, Koe, Kow, half-life
and BCF) are provided in Table 3-23.

DE
The following information was obtained from "The Installation Restoration Program Toxicology
Guide," Vol. 111, Arthur D. Little, Inc. June 1987.

The presence of DDE in the environment is primarily the result of the use of the insecticide DDT
and the miticide dicofol. DDE is the principal degradation product of DDT under aerobic
conditions, and it has been found to equal roughly 1-3% of the weight of dicofol in the technical
mixture. Like DDT, DDE exists as both an o,p' and a p,p' isomer, with the o,p' and the p,p'
isomers of DDT degrading to the respective DDE isomer. Because technical DDT consists of 65-
80% p,p' - DDT and 15-21% o,p' - DDT, the p,p' - DDE isomer might be expected to
predominate in the environment. In dicofol, however, the o,p' isomer typically makes up 80-90%
of the DDE present. The two isomers of DDE are considered individually below where data are
available. Like DDT, DDE is expected to be highly immobile in the soil/groundwater
environment when present at low dissolved concentrations. Bulk quantities of DDE dissolved in
an organic solvent (e.g., as a contaminant in dicofol) could be transported through the
unsaturated zone as a result of a spill or improper disposal of excess formulations. However, the
extremely low solubility of DDE and its strong tendency to sorb to soils would result in a very

slow transport rate in soils.

In general, transport pathways can be assessed by using an equilibrium partitioning model.

These calculations predict the partitioning of low soil concentrations of DDE among soil
particles, soil water and soil air. Due to its strong tendency to sorb to soil, virtually all of the
DDE partitions to the soil particles of unsaturated topsoil, with negligible amounts associated
with the soil water or air. Even in saturated deep soil, which is assumed to contain no soil air and

a smaller organic carbon fraction, almost all of the DDE is retained on the soil.
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DDE is characterized by a strong tendency to sorb to organic matter in soils and in sediments.
Only one value, log Ko = 5.17 was found in the literature for the soil organic carbon partition
coefficient. A log Kq¢ value of roughly 5 has been suggested based on log Ky measurements
of 5.69 for the p,p' isomer and 5.78 for the o,p' isomer. Using the geometric mean of these Ky
values and a regression equation, a log Ky value of 5.41 is estimated. As with all neutral
organic chemicals, the extent of sorption is proportional to the soil organic carbon content. In
soils with little organic carbon (e.g., clays), the extent of sorption may also depend upon soil

properties such as surface area, cation exchange capacity, and degree of hydration.

The apparent sorption of DDE to soils and sediments (like that of DDT), is lessened, and thus its
mobility is enhanced by the presence of dissolved organic matter. DDT concentrations were
found to be higher in aqueous solutions containing humic and fulvic acids. Because the sorption
behavior of DDE is expected to be much like that of DDT, its mobility in natural waters may be
several times greater than predicted (though probably still small) if dissolved organic matter is
present. In waters containing large concentrations of dissolved organic matter such as swamps

and bogs, this may be especially important.

The vapor pressure of p,p'- isomer of DDE at 209C has been given as 8.7 x 10-2 atm and that of
the o,p' isomer as 8.2 x 10-9 atm. A somewhat lower value of roughly eight times the vapor
pressure of DDT has been suggested. Using the average vapor pressures for the two isomers to

estimate the Henry's law constant, a value of 1.9 x 10-4 atmxm3/mol is obtained.

This estimate is roughly an order of magnitude larger than the Henry's law constant for DDT.

Because volatilization losses for DDT are expected to be important, the same is also true for
DDE. DDE has been found to volatilize from distilled and natural waters five times faster than
DDT. In soils, volatilization of DDE is much slower. Using wet river bed, quartz sand in 15 mm
deep petri dishes, Ware et al. measured volatilization losses of p,p'-DDE (present initially at 10
ppm) that corresponded to a half-life of roughly 40 days. This value may be more indicative of
an upper limit of the volatilization rate because soils of higher organic matter content would tend
to sorb more of the DDE, and the rate of volatilization would be expected to be lower from
thicker layers of soil. In the same study and under the same conditions, the o,p' isomer of DDT
took 50% longer to reach half its initial concentration; p,p'-DDT took twice as long. This
suggests that the volatilization of DDE in the field may occur at a rate somewhat greater than that
for DDT, which has been found to have a volatilization half-life of one to several years. The

observation that the volatilization rate of DDE from soil is not several times the rate for DDT,
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given that it has an order of magnitude larger Henry's law constant, may be explained by its

strong sorption to soil, which tends to impede volatilization.

DDE is the hydrolysis product of DDT and is quite resistant to further hydrolysis. A hydrolysis
half-life of over 120 years at pH 5 and 279C has been given. Thus, hydrolysis is not expected to

be an environmentally significant process.

Several studies have examined the aqueous photolysis of DDE. Zepp and Schlotzhauer found
that DDE in the aqueous phase of sediment suspensions exposed to ultraviolet light of
wavelength > 300 nm had a half-life of roughly 13 to 17 hours. Under the same conditions, DDE
equilibrated with sediment for 60 days (i.e., sorbed to the sediment) photodegraded much more
slowly. To reach 25% of its initial concentration, roughly seven half-lives were needed instead
of the expected two, and little further degradation occurred. The authors suggested that over
time, part of the DDE diffused into the sediment particles and became unavailable for photolysis.
Chen et al. found the thin film photodegradation rate of p,p-DDE to be about 90% of that for
p,p'-DDT, and the half-life of DDE in aquatic systems at 400N.

3.1.3.4 Heavy Metals

Fate and Transport Factors

In general, metals tend to be persistent and relatively insoluble in the environment. The behavior
of heavy metals in soil is unlike organic compounds. For example, volatilization of metals from
soil is not considered a realistic mechanism for contaminant migration and is not considered here.

However, leaching and sorption will be considered.

Leaching of heavy metals from soil is controlled by numerous factors. The most important
consideration for leaching of heavy metals is the chemical form (base metal or cation) present in
the soil. The leaching of metals from soil is substantial if the metal exists as a soluble salt.

Metallic salts have been identified as a component of such items as tracer ammunition, ignitor
compositions, incendiary ammunition, flares, colored smoke and primer explosive compositions.
In particular, barium nitrate, lead stearate, lead carbonate, and mercury fulminate are potential
heavy metal salts or complexes which are components of ammunition that may have been tested
or disposed of at SEDA. During the burning of these materials, a portion of these salts oxidize to
their metallic oxide forms. In general, metal oxides are considered less likely to leach metallic
ions than metallic salts. Upon contact with surface water or precipitation, the heavy metal salts
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may be dissolved, increasing their mobility and increasing the potential for leaching to the

groundwater.

Heavy metals may also exist in the base metallic form as a component of the projectiles tested or
disposed of at SEDA. Bullets are composed mainly of lead, which may contain trace amounts of
cadmium and selenium. Objects composed of these metals, such as bullets or projectiles, will

dissolve slowly.

Oxidation and reduction, another mechanism, involves valence state changes to the metal ions
and has a large influence on fate mechanisms. A good example of the variation in contaminant
fate and transport due to oxidation and reduction changes is iron. Iron (Fe) normally exists in
one of two valence states, +2 and +3 [Fe(II) and Fe(III)]. Fe(II) is more soluble than Fe(III);
therefore, it has a greater mobility. The valence can also affect the toxicity of a compound. For

example, chromium +6 is more toxic than chromium +3.

Soil pH can also affect metal migration. If the soil pH is greater than 6.5, most metals are fairly
immobile, particularly those normally present as cations. At higher pH values, metals form
insoluble carbonate and hydroxide complexes. In acidic soils (pH less than 5), metals are more
mobile. For example, the surface soil at the OB Grounds (which has undergone an RI/ES), has
pH values ranging from 5 to 8.4 (SCS, 1972). The subsurface soil is more alkaline with
measured pH values ranging from 7 to 9. Therefore, metals identified at the OB Grounds, and
possibly those identified at these sites, would be expected to be present primarily in insoluble

forms.

Fate and Transport of Selected Metals

Additional information regarding the fate and transport of several of the metals (including
copper, mercury, and zinc), which were detected in SEAD 12 and/or 63 media at concentrations

that were at least two times their criteria, is presented below.

Copper is considered to be among the more mobile of the heavy metals in water and soil.
Seasonal fluctuations have been observed in surface water copper concentrations, with higher
levels in fall and winter, and lower levels in the spring and summer. Several processes determine
the fate of copper in aquatic environments, such as formation of complexes, especially with
humic substances; sorption to hydrous metal oxides, clays, and organic materials; and

bioaccumulation. Organic complexes of copper are more easily adsorbed on clay and other
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surfaces than the free form. The aquatic fate of copper is highly dependent on factors such as
pH, oxidation-reduction potential, concentration of organic matter, and the presence of other
metals. With regard to the latter, it has been demonstrated that co-precipitation of copper with
hydrous oxides of iron effectively scavenges copper from solution, although in most surface
waters organic materials prevail over inorganic ions in complexing copper. Copper is not
expected to volatilize from water. Since copper is an essential nutrient, it is strongly
accumulated by all plants and animals, but is probably not biomagnified. The degree of
persistence of copper in soil depends on the soil characteristics and the forms of copper present.
For example, organic complexing agents can bind with copper to reduce its mobility. Copper can
form various inorganic complexes which also reduce its mobility. Copper is not expected to

volatilize from soil.

Elemental mercury is insoluble in water and binds tightly to soil particles giving it a relatively
low mobility. Bacterial and fungal organisms in sediment are capable of methylating mercury.
Methyl mercury which is soluble in water, is a mobile substance and can then be ingested or
absorbed. Until altered by biological processes, the primary transport method for mercury is the
erosion and transportation of soil and sediment. Mercury most likely exists at SEDA in the
elemental state as a result of the testing or demolition of munitions containing mercury fuses.
Although a mercury salt, mercury fulminate, was used in the past as a priming explosive, it has
not been commonly used since 1925 (Dunstan and Bell, 1972), and its environmental fate will

not be considered at the site.

The primary fate for zinc is adsorption to soil, sediment, and suspended solids in water. Zinc can
complex with various organic and inorganic ligands in an aqueous environment which gives it
some mobility. Zinc is an essential element and therefore, is accumulated by all organisms. Zinc
concentrations in air are relatively low except near industrial sources. Volatilization is not an

important process from soil or water.
3.1.3.5 Radionuclides

Additional information regarding the fate and transport of the radionuclides which were detected
in SEAD-12 soils at elevated concentrations is presented below. The following information on
radionuclides was obtained from Chapter 14 of the document Chemical Mobility and
Radioactivity in Soil Systems, 1983 (Soil Science Society of America Special Publication No.
11:203-227).
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In general, most radionuclides exhibit moderate to high adsorption affinity for soils. The affinity
of a radionuclide (or any metal) to adsorb to soil particles is controlled primarily by the
distribution coefficient (Kq) of the individual radionuclide. The distribution coefficient
represents the partition of the solute in the soil matrix and soil water, assuming that equilibrium
conditions exist between the soil and solution phases. The Ky value of a particular radionuclide
in soil is defined as the ratio of the mass of solute species adsorbed or precipitated on the solids

per unit of dry mass of the soil to the solute concentration in the liquids.

Under reducing conditions, the oxides and hydroxides of radionuclides are relatively insoluble in
neutral to alkaline pH waters. In addition, it has been demonstrated that thorium 230 (230Th)
and lead-210 (210Pb) are immobilized in neutral or slightly alkaline sediments but uranium-238
(238U) and radium-226 (226Ra) can be complexed with solution carbonates and partially

mobilized in neutral and alkaline groundwater.

The presence of 226Ra wastes in soils may produce a significant radiological hazard under
certain sets of conditions relating to source strength, exposure pathways, occupancy patterns,
land usage, etc. One of the significant hazards that can be associated with 226Ra in soils is the
accumulation of 222Rn within structures or other areas where this inert gas can accumulate.

Since radon gas is inert, it is not expected to be chemically adsorbed on soils, however, it can be
solubilized to an appreciable degree by the soil solution. Radon diffusion through soils is
controlled primarily by soil pore size and the degree of saturation of the soils. Several
nondiffusive mechanisms also operate to enhance radon transport. Soil gases, including radon,
have been observed to respond to wind turbulence near the soil surface and to barometric
pressure fluctuations. Flux changes on the order of 20 to 60% can be obtained in deep, dry soils
for barometric pressure changes of 1 to 2% per day and wind turbulence can cause increased gas
exchange ranging from 25 to 200%. Little effect of turbulence is observed, however, when the

surface soil is fine-textured or wet.

3.2 PRELIMINARY IDENTIFICATION OF POTENTIAL RECEPTORS AND
EXPOSURE SCENARIOS

This section will identify the source areas, release mechanisms, potential exposure pathways and
the likely human and environmental receptors at SEAD-12 and SEAD-63 based upon the results

of the conceptual site model, which was described in the previous section. The complete
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potential exposure pathways from sources to receptors are shown schematically in Figures 3-22,
and 3-23, The Exposure Pathway Models.

The following sections discuss the current understanding of site risks at each site based upon the
data gathered from the ESIs. This information is used to assess whether sources of
contamination, release mechanisms, exposure routes and receptor pathways developed in the
conceptual site model for each site are valid or if they may be eliminated from further
consideration prior to conducting a risk assessment. Additionally, this information will
determine what additional data are necessary to develop a better conceptual understanding of the
site in order to determine risks to human health and the environment, to better define the ARARs,

and to develop appropriate remedial actions.

This is a generic discussion and is intended to be used to identify the exposure scenarios that will
be evaluated as part of the baseline risk assessment. The actual future use scenario, and the
associated degree of cleanup that will be required for that use, will be proposed as part the
feasibility study for each site.

SEDA has been placed on the 1995 Base Realignment and Closure List (BRAC List). The
President and the Congress have approved the list and it has become public law. As BRAC
applies to SEDA, future use of the sites will be determined by the Army. At the time this project
scoping plan was prepared, the Local Redevelopment Authority (LRA) had been given sole
discretion in determining the future uses of the SEDA facility. The LRA has established that the
Q Area, including SEAD-12 and SEAD-63, will be used as a Wildlife Conservation Area. At
the time when the SEDA facility is relinquished by the Army, the Army will ensure that SEAD-
12 and SEAD-63 can be used for this intended purpose. Restrictions will be put in place to
ensure that additional investigations and/or remedial actions are taken should the future use of
either of these two sites change.

At this time, the specific details for closure procedures, projected timetables of closure, and a
detailed account of notification methods to prospective purchasers are unavailable for inclusion
in this Workplan. These closure procedures, as they pertain to the SEAD-12 and SEAD-63
RI/FS, will be included in future project documents.
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3.2.1 SEAD-12

3.2.1.1 Potential Source Areas and Release Mechanisms

The primary source areas identified during the ESI are small disposal pits in the northeastern
portion SEAD-12. The primary release mechanisms from the buried wastes and soil that
comprise the disposal pits are infiltration and percolation of precipitation, surface water runoff
and erosion, and VOC and/or radon-222 emanation. Groundwater, surface water, sediment and
soils surrounding the disposal pits are secondary sources. Groundwater interception to surface
water and uptake of potential chemicals of concern by plants and/or livestock are secondary
release mechanisms. Wind is also a secondary release mechanism from impacted soil, although

this is not expected to be significant because the site is vegetated.

Primary source areas suspected to be present at SEAD-12 include Building 804, a 5,000 gallon
UST, and a suspected dry waste disposal pit. The primary release mechanisms from the 5,000
gallon UST and the suspected dry waste disposal pit are infiltration and percolation of
precipitation. The secondary sources from these release mechanisms are the groundwater
beneath the site and the soils surrounding the UST and the disposal pit. Potential primary source
areas also considered for SEAD-12 include Buildings 803, 805, 810, 815, 816 and 819.

3.2.1.2 Potential Exposure Pathways and Receptors - Current Uses

The complete potential exposure pathways from sources to receptors, based upon current and
future use scenarios, are shown in Figure 3-22. The potential for human exposures, with the
exception of fugitive dust and wading in Reeder creek, is directly affected by the accessibility to
the site. Human and vehicular access to the site is restricted by a chain-link fence with a locking

gate, which is part of SEDA's general security provisions.

There are five primary receptor populations that could be affected by potential releases of
contaminants from SEAD-12:

° Current on-site industrial workers;

° Current and future on-site construction workers;

. Current periodic off-site receptors in Reeder Creek;
. Future recreational visitors;
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o Terrestrial and aquatic biota on or near the site.

Described below are those source to receptor exposure pathways that are complete. If an
exposure pathway was incomplete for all receptor populations, it was not included in the

discussions below or in Figure 3-22.

The numerical assumptions that will be used in the risk assessment are listed in Table 3-24 of this
report (table 3-24 is presented in Section 3.2.3.4, Exposure Assessment Assumptions).

Additional numerical assumtions, which are not presented in Table 3-24, may be found in Table
4-1 of the Generic Installation RI/FS Workplan which serves as a supplement to this project

scoping plan.

3.2.1.2.1 Human Occupation of Buildings 803, 804, 805, 806, 810, 812, 815, 816 and 819

Human occupation of the structures by current site industrial workers could result in the direct
ingestion of, inhalation of, dermal contact with, or direct exposure to any residual radioactivity

present in these buildings.

3.2.1.2.2 Dust and Radon Gas Inhalation and Dermal Contact to Dust

Inhalation with impacted dust is a potential exposure pathway for current site workers (industrial
and construction). Because the site is vegetated, this in not considered a potential exposure

pathway for all other receptor populations.

3.2.1.23 Incidental Soil Ingestion, Dermal Contact and Direct Exposure

Incidental ingestion of soil (both surface and subsurface) and dermal contact with soil are
potential exposure pathways for current site workers (industrial and construction) and terrestrial
biota. Exposure to radiation from contaminated soils is a potential pathway for current on-site

industrial and construction workers and terrestrial biota.

3.2.1.24 Uptake to Site Flora

Site flora are considered as receptors from the uptake of radionuclides and/or inorganics

identified on-site.
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3.2.1.2.5 Ingestion of Plants and/or Livestock raised on Affected Areas

The ingestion of flora and fauna are not potential exposure pathways for current on-site industrial
or construction workers. However, the ingestion of fauna which have grazed in affected areas is
considered as an exposure pathway for site visitors who are permitted to hunt at SEDA.

However, this receptor population will not be evaluated under any of the current exposure
scenarios. This receptor population will be considered in the future on-site recreational visitor
exposure scenario because all possible exposure pathways for current on-site hunters would be

included in those addressed in the future recreational scenario.
Ingestion of affected flora is considered as a potential route of exposure for site fauna.

3.2.1.2.6 Ingestion of Groundwater and Dermal Contact

Ingestion of, inhalation of, dermal contact with, and exposure to radiation or chemical
constituents from groundwater are not potential exposure pathways for current site workers or
terrestrial biota. The groundwater beneath SEAD-12 is not currently used as a drinking water
source and connection to other potable groundwater aquifers has not been demonstrated. It is not
anticipated that there will be direct exposure to the groundwater from the site to current site
workers or terrestrial biota. However, groundwater interception into the unnamed creek may
occur and could affect the receptors identified in Section 3.2.1.2.7, Ingestion and Dermal
Exposure Due to Surface Water Runoff and Erosion.

3.2.12.7 Ingestion, Dermal Contact, and Direct Exposure to Radiation from Surface
Water Runoff and Sediment

Surface water run-off on-site is controlled by the variable land surface topography, an unnamed
tributary creek to Reeder Creek and a well developed drainage ditch system. At the disposal pits
area, which is located in the northeastern portion of SEAD-12, overland flow is likely to be
southwest toward the unnamed creek. This creek eventually flows beyond the AOC boundary

and into Reeder Creek.

Human receptors of impacted surface water and sediment include current site workers (both
industrial and construction) who may incidentally ingest, come in contact with, or be exposed to
radiation or chemical constituents from the surface water and sediment, and off-site residents

who may ingest, come in contact with, or be exposed to radiation or chemical constituents from
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site media transported in Reeder Creek at locations downstream of SEDA. Terrestrial biota that
ingest impacted surface waters and sediment may also be affected. The aquatic biota that inhabit
the unnamed creek and Reeder Creek may ingest, come in contact with, or be exposed to

radiation or chemical constituents from the surface waters or sediments.
3.2.1.3 Potential Exposure Pathways and Receptors - Future Uses

For future uses of SEAD-12, the human receptor populations that would be considered are future
construcation workers, off-site receptors in Reeder Creek, and future on-site recreational visitors.
The future biota populations are the same as those discussed above. For the ingestion of soils,
surface water, and sediment, the primary receptors would be children. Dermal contact with soil,
groundwater, surface water and sediment are potential exposure pathways for future on-site
adults and children. Ingestion of hunted game that grased on affected site media is a potential
route of exposure to all future on-site visitors. Ingestion of groundwater is a potential route of
exposure to future on-site visitors assuming on-site groundwater is used as a water supply.

Inhalation of fugitive dust and groundwater (while showering) are potential routes of exposure
for all on-site visitors. Direct exposure to radiation from contaminated soils, groundwater,
sediments and surface waters is a potential exposure pathway for future on-site adults and

children.

The numerical assumptions that will be used in the risk assessment for the future uses exposure
scenarios are listed in Table 3-24 of this report (Table 3-24 is presented in Section 3234,
Exposure Assessment Assumptions). Additional numerical assumptions, which are not presented
in Table 3-24, may be found in Table 4-1 of the Generic Installation RI/FS Workplan which
serves as a supplement to this project scoping plan.

3.2.2 SEAD-63
3.2.2.1 Potential Source Areas and Release Mechanisms

The primary source areas identified during the ESI are disposal trenches in the central and
northern portions SEAD-63. The primary release mechanisms from the buried wastes and soils
that comprise the disposal pits are infiltration and percolation of precipitation, and surface water
runoff and erosion. Groundwater, surface water, sediment, and soils surrounding the disposal

pits are secondary sources. Groundwater interception to surface water and uptake of potential
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chemicals of concern by biota are secondary release mechanisms. Wind is also a secondary

release mechanism from impacted soil.
3.2.2.2 Potential Exposure Pathways and Receptors - Current Uses

The complete potential exposure pathways from sources to receptors, based upon current and
future use scenarios, are shown in Figure 3-23. The potential for human exposures, with the
exception of fugitive dust and radon gas, is directly affected by the accessibility to the site.
Human and vehicular access to the site is restricted by a chain-link fence with a locking gate,
which is part of SEDA's general security provisions.

There are three primary receptor populations that could be affected by potential releases of
contaminants from SEAD-63:

° Current site workers and site visitors;
° Terrestrial and aquatic biota on or near the site;
° Future on-site recreational visitors.

The exposure pathways and media of exposure are described below as they may affect the
various receptors. The numerical assumptions that will be used in the risk assessment for the
exposure scenarios are listed in Table 3-24 of this report (Table 3-24 is presented in Section
3.2.3.4, Exposure Assessment Assumptions). Additional numerical assumptions, which are not
presented in Table 3-24, may be found in Table 4-1 of the Generic Installation RI/FS Workplan
which serves as a supplement to this project scoping plan.

3.2.2.2.1 Ingestion and Dermal Exposure Due to Surface Water Runoff and Sediment

Human receptors of impacted surface water and sediment include current site workers at SEAD-
63 and off-site receptors who may wade in Reeder Creek. These receptor populations may
incidentally ingest, come in contact with, or be exposed to radiation or chemical constituents in
the surface water and sediment. Terrestrial and aquatic biota that ingest, come in contact with, or
are exposed to radiation or chemical constituents from impacted surface waters and sediment

may also be affected.
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32222 Incidental Soil Ingestion and Dermal Contact

Incidental ingestion of soil (both surface and subsurface) is a potential exposure pathway for
current site workers and terrestrial biota. Dermal contact with soil (both surface and subsurface),
and exposure from radiation from contaminated soils are also potential exposure pathways for

current site workers and terrestrial biota.

3.2.2.2.3 Uptake to Site Flora

Site flora are considered as receptors from direct exposure to, or uptake of, the radionuclides and

inorganics identified on-site.

32224 Ingestion of Plants and/or Livestock raised on Affected Areas

The ingestion of flora and fauna are not potential exposure pathways for current on-site industrial
or construction workers. However, the ingestion of fauna which have grazed in affected areas is
considered as an exposure pathway for site visitors who are permitted to hunt at SEDA.

However, this receptor population will not be evaluated under any of the current exposure
scenarios. This receptor population will be considered in the future on-site recreational visitor
exposure scenario because all possible exposure pathways for current on-site hunters would be

included in those addressed in the future recreational scenario.

Ingestion of affected flora is considered as a potential route of exposure for site fauna.

3.2.2.2.5 Groundwater Ingestion, Inhalation, and Dermal Contact

Ingestion of, inhalation of, and dermal contact with groundwater are not potential exposure
pathways for current site workers or terrestrial biota. The groundwater beneath SEAD-63 is not
currently used as a drinking water source and connection to other potable groundwater aquifers
has not been demonstrated. It is not anticipated that there will be direct exposure to the
groundwater from the site to current site workers or terrestrial biota. However, groundwater
interception into the drainage swales may occur and could affect the receptors identified in
Section 3.2.2.2.1, Ingestion and Dermal Exposure Due to Surface Water Runoff and Erosion.
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3.2.2.2.6 Dust Inhalation and Dermal Contact and Radon Gas Inhalation

Inhalation and dermal contact with impacted dust are potential exposure pathways for current site
workers and terrestrial biota. Inhalation of radon by current site workers is a potential exposure

pathway.
3.2.2.3 Potential Exposure Pathways and Receptors - Future Uses

For future uses of SEAD-63, the receptor population that would be included in addition to the
above-mentioned receptors would be on-site recreational visitors. For the ingestion of soils,
surface water, and sediment, the primary receptors would be children. Dermal contact with soil,
surface water, and sediment are potential exposure pathways for future on-site adults and
children. Ingestion of plants and livestock raised on affected site media as well as dermal contact
with plants growing on affected site media are potential routes of exposure to future on-site
visitors. Ingestion, inhalation, and dermal contact with groundwater are potential routes of
exposure to future on-site recreational visitors assuming on-site groundwater is used as a source
of water. Inhalation of, and dermal contact with fugitive dust are potential routes of exposure for
all future on-site visitors. Direct exposure from radiation from contaminated soils, groundwater,
dusts, sediments and surface waters is a potential exposure pathway for future on-site adults and

children.

The numerical assumptions that will be used in the risk assessment are listed in Table 3-24 of this
report (Table 3-24 is presented in Section 3.2.3, Exposure Assessment Assumptions). Numerical
assumptions which are not presented in Table 3-24, but are presented in Table 4.1 of the Generic
Installation Work Plan, will be taken from Table 4.1 of that document.

3.2.3 Exposure Assessment Assumptions

The public health evaluation involves characterization of potential exposure pathways and
receptors. The potential populations at risk, most likely exposure routes, and potential future
land uses was presented in Section 3.2.1 for SEAD-12 and Section 3.2.2 for SEAD-63.

The identification of potentially exposed populations has considered the surrounding land-use,
locations of nearby residences, and sensitive sub-populations. Receptors evaluated in the risk
assessment for the current use scenario will include site workers and visitors, and off-site

receptors who may wade in Reeder Creek downstream of SEDA. Receptors that will be
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evaluated for future use scenarios will be on-site recreational visitors and off-site construction
workers. Exposure frequencies for people at the site would be increased for future scenarios
based on the assumption that future receptors would be on the site daily, rather than the
occasional on-site visits which characterize current use exposures. In this human health risk
assessment, for the purposes of worst case considerations, the future land use of these sites will

be considered to be recreational.

Following the guidance in RAGS, only those elements or compounds that are detected in the
analytical sampling program will be used in the exposure scenarios of the risk assessment. In
addition, elements or compounds that are found in background, whose population of data
collected from a survey unit is found to be indistinguishable from a population of background
data, will also be excluded from the exposure scenarios in the risk assessment. The Wilcoxon
Ranked Sum test and the Quantile test will be used to determine whether or not the population of
survey unit data is distinguishable from the population of background data. These tests will be
performed following the guidance in the Statistical Methods for Evaluating the Attainment of
Cleanup Standards, Volume 3 (EPA, 1996). The Data Quality Objectives section of this project
scoping plan (Section 3.5), discusses in more detail how these tests will be performed.

Once the list of elements that will be included has been determined using the methodology
described above, the exposure point concentrations for the risk assessment will be determined. A
two step approach will be used to calculate reasonable maximum exposure point concentrations
(RME) and central tendency exposure point concentrations (CT) for each analyte in each
medium. The first step in determining these values will be to calculate the frequency of detection
of each analyte in each media. The frequency of detection will be calculated as the number of
times an analyte is detected divided by the number of times the analyte is analyzed for. Data that
are rejected by the lab or during the data validation process will not be counted in the number of
times the analyte is analyzed for. Sample and duplicate pairs will be counted as a single data
point when evaluating the frequencies of detection. The average of such pairs will be used in the

calculations.

The second step in determining the RME and CT values will be to calculate the 95th UCL of the
mean of the normal data and the 95th UCL of the mean of the natural log transformed data for
each analyte. The 95th UCL of the mean of the normal data is calculated because, although it is
generally assumed that all media data will have a log-normal distribution, some results may show
a strong tendency towards normal distribution. The 95th UCL of the mean for the normal and
log-normal data are calculated from the means and the standard deviations of the normal and
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natural log transformed data, respectively. The 95th UCL of the mean of the normal and log
transformed data will be calculated using all data that are unqualified or qualified as esitmated
(J). For those data values that are qualified as undetected (U or UJ), one half of the contract
required quantitation limit (CRQL) will be used. If the values for the 95th UCL (of either the
normal or log-transformed data) exceeds the maximum detected concentration for any given
analyte, then the 95th UCL for that analyte will be recalculted with the highest unusually high
CRQL value deleted from the data set from which the 95th CRQL is calculated. This process
will be re-iterated until either the 95th UCL is below the maximum detected concentration or all
unusually high CRQLs have been deleted. The frequency of detection will not be recalculated

following this process..

The frequency of detection data and the 95th UCL values are then used to determine the RME
and the CT for each analyte. Three RME and CT selection guidelines will be used to assure the
use of conservative (i.e., health-protective) exposure point values in the baseline risk assessment.
Each guideline is defined for a specific frequency of detection window to allow for the selection
of a more conservative value from either a normal distribution data set or a log normal
distribution data set. The first RME and CT selection guidelines are established for analytes that
are detected in more than 50% of the samples analyzed. For such analytes, the log-transformed
95th UCL of the mean is used to avoid bias caused by large numbers of non-detect values (U and
UJ data) exceeding detected values. The second RME and CT selection guidelines are
established for analytes that are detected in 25% to 50% of the samples analyzed. For these
analytes, the more conservative values from the normal data and natural log transformed data
will be used. Lastly, the third RME and CT selection guidelines are established for analytes that
are detected in less than 25% of the samples analyzed. For such analytes, natural log
transformation is inappropriate and the normal data values will be used. The RME and CT
selection guidelines for each of the 3 frequency of detection cases are summarized below:

e For chemicals with 50% or greater detections, the log-transformed data 95% UCL of the
mean and the maximum detected value are compared and the RME and the CT values are

selected as the lesser of the two.

e For chemicals with 25% up to 50% detections, the maximum detected concentration is
compared to the maximum 95% UCL of the mean from both distribution types (i.e., the
normal and log normal 95% UCL of the mean) and the RME and CT are set equal to the

lesser value.
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e For chemicals with less than 25% detections, the RME and CT are set equal to the maximum

detected value.

The RME and CT exposure concentrations will be used with upper tendency and median
tendency exposure parameters to determine chemical intakes for each of the receptors for
individual media and to determine total chemical intakes for receptors exposed to multiple
contaminated media. The chemical intakes will be calculated using standard USEPA
assumptions for inhalation, ingestion, and dermal contact with contaminated media (USEPA,
1988a). These parameters are listed in Table 3-24. The general basis and guidelines used for
exposure projections will be in accordance with the Risk Assessment Guidance for Superfund
(RAGS) and the Human Health Evaluation Manual, Supplemental Guidance: Standard Default
Exposure Factors (U.S. EPA, 1991). The Superfund Exposure Assessment Manual (USEPA,
1988a) and the Exposure Factors Handbook (USEPA, 1990) will only be used for scenarios not
included in the Supplemental Guidance.

Exposure during childhood will be determined using chemical intake calculations and childhood
activity patterns (e.g., wading in surface waters). These estimates will be incorporated into
lifetime average intake estimates. Potential carcinogenic effects and noncarcinogenic effects will

be defined separately for both adults and children.
33 SCOPING OF POTENTIAL REMEDIAL ACTION ALTERNATIVES

Remedial action alternatives for each site will be formed during the FS process from the general
response actions and process options for each medium or operable unit. Depending on the site,
two categories of alternatives will be assembled; the two categories are designated as source
control and migration control. A number of remedial action alternatives, which are available for
the treatment of impacted soils at the two sites, will be considered during the development of

remedial action alternatives. They include the following technologies:

o land treatment

. bioventing

° vapor extraction
o off-site disposal
o soil washing
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

° low temperature thermal desorption

° phytoremediation

Remedial action alternatives, that are available for treatment of any impacted groundwater at the

three sites include the following technologies:

° interceptor trench
o filtration

o carbon adsorption
o ion exchange

° reverse 0Smosis

Remedial action alternatives that will be evaluated for any impacted structures at these sites will

include the following:

e surface washing
e surface removal
e off-site disposal
e entombment

Section 3.3.2 of the Generic RI/FS Workplan provides a description of each type of remedial

action alternative technology for soils, groundwater, surface water, and sediment.

A comprehensive list of remedial response action alternatives as they pertain to SEDA is
provided in the Generic Installation RI/FS Workplan that serves as a supplement to this RI/FS
Project Scoping Plan.

3.4 PRELIMINARY IDENTIFICATION OF APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS (ARARSs)

Identification and refinement of ARARs will be performed during the RI/FS process. As
additional data is collected regarding the nature and extent of contamination, site specific
conditions, and potential use of various remedial technologies, additional ARARs will be
selected and existing ARARs will be reviewed for their applicability. These data will be reported
within the SEAD-12 and SEAD-63 RI/FS Reports.
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

A preliminary identification of ARARs has been performed based upon the initial site
characterization data compiled by the Army. The following federal and state regulatory
requirements are potentially applicable or relevant and appropriate to SEAD-12 and SEAD-63.
SOURCES OF CHEMICAL SPECIFIC ARARS

Federal:

e Resource Conservation and Recovery Act (RCRA), Groundwater Protection Standards and
Maximum Concentration Limits (40 CFR 264, Subpart F)

e Atomic Energy Act, Standards for Protection Against Radiation (10 CFR 20 subpart D)
e Clean Water Act, Water Quality Criteria (Section 304) (May 1, 1987 - Gold Book)
e C(Clean Air Act, Standards for Radionuclides (40 CFR 61.22 and .102)

e Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (40 CFR 141.11-.16)

Uranium Mill Tailings Radiation Control Act (40 CFR 192.12.A)

New York State:

e New York State Codes, Rules and Regulations (NYCRR) Title 6, Chapter X

e New York Groundwater Quality Standards (6 NYCRR 703)

e New York Safe Drinking Water Act, Maximum Contaminant Levels (MCLs) (10 NYCRR 5)
e New York Surface Water Quality Standards (6 NYCRR 702)

e New York State Raw Water Quality Standards (10 NYCRR 170.4)

e New York RCRA Groundwater Protection Standards (6 NYCRR 373-2.6 (¢))
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e New York State Department of Environmental Conservation, Division of Water, Technical
and Operational Guidance Series (1.1.1), Ambient Water Quality Standards and Guidance
Values, November 15, 1990

e New York State Department of Environmental Conservation, Division of Hazardous
Substances Regulation, Technical and Operational Guidance Series, Technical
Administrative Guidance Memorandum: 4003, Cleanup Guideline for Soils Contaminated
with Radioactive Materials (TAGM 4003).

e New York State Department of Environment Conservation, Division of Fish and Wildlife,
Division of Marine Resources, Technical Guidance for Screening Contaminated Sediments,
July 1994,

e Surface Water and Groundwater Classifications and Standards (6 NYCRR 700-705)

e Declaration of Policy, Article 1 Environmental Conservation Law (ECL)

e General Functions, Powers, Duties and Jurisdiction, Article 3 Environmental Conservation

Law, Department of Environmental Conservation
e ECL, Protection of Water, Article 15, Title 5.
e Use and Protection of Waters, (6 NYCRR, Part 608)

e New York State Title 12, Part 38, Ionizing Radiation Protection, Acceptable Surface
Contamination Levels (12 NYCRR Part 38)

SOURCES OF LOCATION SPECIFIC ARARS
Federal:

e Executive Orders on Floodplain Management and Wetlands Protection (CERCLA Floodplain
and Wetlands Assessments) #11988 and 11990
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¢ National Historic Preservation Act (16 USC 470) Section 106 et seq. (36 CFR 800) (Requires
Federal agencies to identify all affected properties on or eligible for the National Register of
Historic Places and consult with the State Historic Preservation Office and Advisory Council
on Historic Presentation)

e RCRA Location Requirements for 100-year Floodplains (40 CFR 264.18(b)).

e Clean Water Act, Section 404, and Rivers and Harbor Act, Section 10, Requirements for
Dredge and Fill Activities (40 CFR 230)

e Wetlands Construction and Management Procedures (40 CFR 6, Appendix A).
e USDA/SCS - Farmland Protection Policy (7CFR 658)

e USDA Secretary's memorandum No. 1827, Supplement 1, Statement of Prime Farmland, and
Forest Land - June 21, 1976.

e EPA Statement of Policy to Protect Environmentally Significant Agricultural Lands -
September 8, 178.

e Farmland Protection Policy Act of 1981 (FPPA)(7 USC 4201 et se q).

e Endangered Species Act (16 USC 1531).

e Fish and Wildlife Coordination Act (16 USC 661)

e Wilderness Act (16 USC 1131).

New York State:

e New York State Freshwater Wetlands Law (ECL Article 24, 71 in Title 23).

e New York State Freshwater Wetlands Permit Requirements and Classification (6 NYCRR
663 and 664).
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* New York State Floodplain Management Act and Regulations (ECL Article 36 and 6
NYCRR 500).

* Endangered and Threatened Species of Fish and Wildlife Requirements (6 NYCRR 182).

e New York State Flood Hazard Area Construction Standards.

SOURCES OF ACTION SPECIFIC ARARS

Federal:

* RCRA Subtitle C Hazardous Waste Treatment Facility Design and Operating Standards for
Treatment and Disposal systems, (i.e., landfill, incinerators, tanks, containers, etc.) (40 CFR
264 and 265); Minimum Technology Requirements.

e RCRA, Subtitle C, Closure and Post-Closure Standards (40 CFR 264, Subpart G).

e RCRA Groundwater Monitoring and Protection Standards (40 CFR, Subpart F).

® RCRA Generator Requirements for Manifesting Waste for Offsite Disposal (40 CFR 262).

* RCRA Transporter Requirements for Off-Site Disposal (40 CFR 263).

® RCRA, Subtitle D, Non-Hazardous Waste Management Standards (40 CFR 257).

e Safe Drinking Water Act, Underground Injection Control Requirements (40 CFR 144 and
146).

* RCRA Land Disposal Restrictions (40 CFR 268) (On and off-site disposal of excavated soil).

e Clean Water Act, - NPDES Permitting Requirements for Discharge of Treatment System
Effluent (40 CFR 122-125).

e Effluent Guidelines for Organic Chemicals, Plastics and Resins (Discharge Limits) (40 CFR
414).
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o (Clean Water Act Discharge to Publically - Owned Treatment Works (POTW) (40 CFR 403).

e DOT Rules for Hazardous Materials Transport (49 CFR 107, 171.1-171.500).

e Occupational Safety and Health Standards for Hazardous Responses and General
Construction Activities (29 CFR 1904, 1910, 1926).

e SARA (42 USC9601)

e OSHA (29 CFR 1910.120)

Clean Air Act (40 CFR 50.61)

New York State:
e New York State Pollution Discharge Elimination System (SPDES) Requirements (Standards
for Stormwater Runoff, Surfacewater, and Groundwater discharges (6 NYCRR 750-757).

e New York State RCRA Standards for the Design and Operation of Hazardous Waste
Treatment Facilities (i.e., landfills, incinerators, tanks, containers, etc.); Minimum
Technology Requirements (6 NYCRR 370-373).

e New York State RCRA Closure and Post-Closure Standards (Clean Closure and Waste-in-
Place Closures) (6 NYCRR 372).

e New York State Solid Waste Management Requirements and Siting Restrictions (6 NYCRR
360-361), and revisions/enhancements effective October 9, 1993.

e New York State RCRA Generator and Transporter Requirements for Manifesting Waste for
Off-Site Disposal (6 NYCRR 364 and 372).

3.5 DATA QUALITY OBJECTIVES (DQOs)

The RI/FS process requires decisions regarding future site remedial actions, including whether or
not any actions are required. These decisions will be based upon the data collected during the RI.
Consequently, the collected data must be of sufficient quantity and quality to support this
decision-making process. Data Quality Objectives (DQO)s are the portion of the RI/FS which
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consider issues related to data quality and quantity. As the name implies, DQOs establish
objectives and requirements for data collection which, if reasonably met, will assure that the

collected data is valid for its intended use.

Since the intended use of the data is to support several decisions for the RI/FS process, the first
step in establishing DQOs is to identify these decisions. Once the decisions, which the collected
data will support, have been identified, the levels of data quality can be specified. The sampling

program and the analytical techniques to be employed must be consistent with the required levels
of data quality. For the three sites described in this Scoping Plan these decisions have been

identified and include the following:

e Determining the nature and extent of current environmental impacts;

e Monitoring for health and safety;

e Assessing the risk to human health and the environment;

e Selecting appropriate remedial alternatives;

e Designing remedial actions, if necessary;

e Determining background levels of constituents of concern; and

e Determining regulatory compliance with ARARs,

e Determining that residual radioactivity concentrations do not exceed release criteria,
e Determining acceptable decision error probabilities for testing statistical hypotheses,

USEPA has indicated that at a minimum, Level 3 quality data should be collected to support
many of the decisions to be made at these sites, such as Risk Assessment. However, in order to
meet the requirements of New York State, samples of soils, sediments, surface water, and
groundwater will be collected and analyzed according to NYSDEC CLP protocols and the data
reported as Level 4. Specifying Level 4 quality data will assure that the data collected in this

program is of sufficient quality for the intended use.

Level 4 data will be generated by analyses performed in the Contract laboratory Program (CLP).

Routine Analytical Services (RAS) will be performed according to methods established by the
USEPA and the CLP Statement of Work (SOW). The New York State Department of
Environmental Conservation (NYSDEC) has also established CLP Protocols for routine analyses
with requirements that are considered equivalent to the USEPA requirements for Level 4 data.

Level 4 analyses are characterized by rigorous QA/QC requirements defined in the SOW. All
results will be reported according to the New York State Department of Environmental
Conservation Contract Laboratory Protocols (CLP) for Level IV data. The NYSDEC Analytical
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Services Protocol (ASP) Superfund Category will be used to report the data, and NYSDEC ASP
Category B deliverable package will be used when reporting data aquired by non-CLP SOW

methods.

To address the data needs for health and safety monitoring and many of radiological surveys,
Level 1 and Level 2 data are sufficient to demonstrate compliance with health and safety
requirements and radiological release criteria. However, for the purposes of demonstrating
compliance with radiological release criteria, somewhat larger quantities of Level 1 and Levels 2

data are required.

Level 1 data, defined as field screening data, will be collected during soil boring operations and
radiological scanning and measurement surveys. Precision and accuracy for Level 1 data has not
been established by USEPA. The intended use of this information is for health and safety
monitoring, to assist in the optimization of sampling locations and support radiological
characterization decisions. Data can be generated regarding the presence or absence of certain
contaminants (especially volatile organic compounds and radionuclides), at sampling or scanning
locations. For locations where samples are obtained, the sample media will be screened for the
presence of volatile organics using a hand-held instrument equipped with a Photoionization
Detector (PID) and for the presence of radiation using gas proportional detectors, zinc sulfide
detectors, Geiger Mueller detectors, and/or sodium iodide detectors. The occurrence of high
readings, above normal background levels, from a discrete area within the sampling location will
provide a qualitative indication that a constituents present. Sample matrix that is collected for
analytical analysis will include material from that discrete area within the sampling location.

Level 2 data will be collected during the soil gas surveys and radiological surveys at SEADs-12
and 63. Level 2 data will include field analyses and field measurements which require the use of
portable analytical instruments at the site without the extensive QA/QC of the higher level of
data quality. Depending upon the types of contaminants, sample matrices, and personnel skills,

reliable qualitative and quantitative data can be obtained.

The actual quantity of Level 1 and Level 2 radiological data (needed to demonstrate compliance
with release guidelines) or Level 3 or Level 4 analytical data (needed to compare site data sets to
background data sets) is dependent upon the decision error probabilities that are used. For the
purposes of comparing site data sets to background data sets, acceptable decision error
probabilities of 0.05 for Type One errors (or the o error rate) and 0.05 for Type Two errors (or
the [ error rate) were selected. A Type One error can be characterized as making a decision that
is based upon a false positive result. A Type One error probability of 0.05 can be equated to
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there being a 5% probability that this type of error is made. Similarly, a Type Two error can be
characterized as a decision that is based upon a false negative result, and a Type Two error

probability of 0.05 can be equated to their being a 5% probability that this type of error is made.

The error rates of 0.05 o and 0.05 B will be used to test a null hypothesis, Ho, for each survey
unit. The null hypothesis for the radiological survey units at SEADs-12 and 63 is that any

residual radiation at a survey unit is below a release criterion. The alternative hypothesis, Ha, at
these survey units is that residual radiation at a survey unit is present at levels that exceed a
release criterion. The null hypothesis for comparing survey unit analytical data sets to
background data sets is that the survey unit data set is indistinguishable from the background data
set. The alternative hypothesis for comparing survey unit to background data sets is that the
concentration of a given analyte is present at the survey unit at concentrations that tend to be
greater than those found in background. Using these stated statistical values (the o and 3 error
rates and the null and alternative hypotheses) and guidance provided in the NRC’s NUREG 1505
(NRC 1995) document and the EPA’s Statistical Methods for Evaluating the Attainment of
Cleanup Standards, Vol. 3 (EPA, 1994) the minimum quantities of data that will be needed to
provide sufficient power to either accept the null hypothesis or to reject it in favor of the
alternative hypothesis can be determined. Table 3-25 presents the data quantities that were
determined using the stated statistical values and the NUREG-1505 and EPA guidance. As can
be seen in this table, the minimum number of data points that is required, using conservative
estimates of what can be expected at SEADs-12 and 63, is 34 environmental media samples and
17 building surface measurements. For survey units that will be compared to a reference area,
this minimum number of samples is the combined number of samples that is required from both
the site and background data sets. The minimum number that is required from each survey unit
and each background unit is therefore equal to one half of the total, or 17 environmental media
samples and 10 building surface measurements. However, for survey units that will not be
compared to a reference unit, the listed total number of samples all need to be collected from the
survey unit, and therefore, in the case of the building surface measurements, a minimum of 17
measurements will be required. These minimum numbers of samples will be used to assure that
the sampling and measurement plans detailed in the Task Plan for the Remedial Investigation
section (Section 4) will provide enough data to give the statistical comparisons sufficient power

to accept the null hypothesis or reject it in favor of the alternative hypothesis.

Further discussion of the DQOs as they pertain to SEDA is presented in the Generic Installation
RI/FS Workplan that serves as a supplement to this RI/FS Project Scoping Plan.
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3.6 DATA GAPS AND DATA NEEDS

The previous investigations at SEAD-12 and SEAD-63 were conducted to gain a preliminary
understanding of the nature and extent of contamination. These data were to be used to evaluate
the potential for risks to human health and the environment. A conceptual site model was also
developed for each site that identified potential source areas, release mechanisms and receptor
pathways. The results of the investigation at the three sites were used to refine the conceptual
site models and determine additional data requirements for complete evaluation of risks to human
health and the environment, compliance with ARARs and development of preliminary remedial

action alternatives.

The data gaps and subsequent data needs for the two sites are a direct result of the need to meet
the DQOs identified in the Generic Installation RI/FS Workplan and to support the decisions for
the RI/FS process that are detailed in the Data Quality Objectives section of this report (Section
3.5). The data needs will be reviewed and revised throughout the RI as additional data is

collected.
3.6.1 SEAD-12

The data needs for SEAD-12 are listed below by media.

Soil Data:

e Obtain additional geophysical data to evaluate the potential for occurrences of buried waste
materials in the north central portion of the site and the southern portion of the site,

e Establish the level of contamination in surface soils,

e Obtain additional soil samples from the disposal pits (in the northeastern portion of SEAD-
12) to evaluate the extent of impacted soils,

e [Excavate test pits to investigate the geophysical anomalies detected in the ESI and any

e additional anomalies detected from the geophysical investigations completed as part of this
RI/FS study,

e Determine the thickness and extent of the waste material in the identified disposal pits using
test pits and soil borings. Collect soil samples and analyze them for general chemical,
radiochemical and physical parameters for the risk assessment and for the evaluation of

remedial action alternatives,
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* Establish guidelines for surface activities and surface soil concentrations,

* Obtain surface activity and surface soil radionuclide concentration data for comparison to
guideline values,

¢ Obtain gamma exposure rates measured one meter above ground,

® Determine the radium-226 distribution coefficient in impacted soils for dose calculation
purposes,

e Establish a database to determine compliance with ARARs, to perform a baseline risk
assessment, and to develop remedial action alternatives, and

* Collect additional background samples and data to develop a reference radioactive materials
database,

® Collect reference site data for comparison of survey unit radiological measurements,

e Compare SEAD-12 data to site-wide soil background data that has been compiled from 57
samples obtained from the ESIs performed at 25 SEADs and Rls performed at the OB
Grounds and the Ash Landfill.

e Compare SEAD-12 survey unit data to reference site data

Groundwater Data:

e Obtain additional geophysical data to evaluate the direction of groundwater flow in the areas
surrounding the disposal pits in the northeastern portion of SEAD-12 and the northern
portion of SEAD-12,

e Determine the hydraulic conductivity of the aquifer to assess the potential for contaminant
migration and to select potential remedial action alternatives,

e Install additional monitoring wells to further characterize the groundwater on-site,

* Analyze groundwater samples for general chemical and radiochemical parameters to evaluate
potential remedial actions,

e Determine whether contaminants are present in the groundwater downgradient of the
disposal pits identified in the ESI or downgradient of any additional disposal pits identified
during the RI/FS,

® Determine the background groundwater quality at SEAD-12 to allow comparison to other
SEAD-12 groundwater data, and

e Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.
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Surface Water/Sediment Data:

® Define the hydrology of the site by determining the location of all drainage systems and the
direction of flow in the systems,

e Evaluate whether surface water runoff contributes to the transport of radionuclides and/or
metals present in the surface soils to the drainage systems,

* Determine background surface water and sediment quality by obtaining samples of surface
water and sediment in drainage ditches and the unnamed creek upgradient of the site,

° Analyze surface water and sediment samples for general chemical, radiochemical and
physical parameters to evaluate potential remedial alternatives, and

e Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.

Ecological Data:

e Conduct an ecological assessment to systematically document visual observations
discriminating between obviously and potentially impacted and non-impacted areas, and
e Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.

Buildings and Structures Data:

e Establish guidelines for residual activities within the structures,

e Obtain alpha,beta and gamma residual surface activity data,

* Obtain radionuclide concentration data from floor drains and/or sewer intakes and outfalls
(for those building or structures with such drain systems),

e Obtain gamma exposure rates one meter above floor surfaces,

e Obtain radon concentrations in air within buildings,

e Obtain background levels of exposure to radiation and/or radioactive materials,

* Determine whether contaminants are present within the 5,000 gallon UST (at SEAD-12B),

* Obtain additional surface and subsurface (in the area of the Dry Waste Disposal Pit) soil data
to compare the residual activity in the area of the Dry Waste Disposal Pit and the areas
surrounding Buildings 803, 804, 805, 815, 816, and 819 to guideline values,

¢ Determine radionuclide concentrations in building ventilation systems.
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3.6.2 SEAD-63
The data needs for SEAD-63 are listed below by media.
Soil Data:

e Obtain additional geophysical data to evaluate the potential for occurrences of buried waste
materials on-site,

e Establish the level of contamination in surface soils,

e Obtain additional soil samples from the disposal pits to evaluate the extent of impacted soils,

e Excavate test pits to investigate all the geophysical anomalies detected during the ESI and
any additional anomalies detected from the geophysical investigations completed as part of
this RI/FS study,

e Determine the thickness and extent of the waste material in the identified disposal pits using
test pits and soil borings. Collect soil samples and analyze them for general chemical,
radiochemical and physical parameters for the risk assessment and for the evaluation of
remedial action alternatives,

e Establish guidelines for surface activities and surface soil concentrations,

® Obtain surface activity and surface soil radionuclide concentration data for comparison to
guideline values,

e Obtain gamma exposure rates measured 3 feet above ground,

e Determine the radium-226 distribution coefficient in affected soils,

e Establish a database to determine compliance with ARARs, to perform a baseline risk
assessment, and to develop remedial action alternatives, and

e Collect additional background samples to develop a background radiochemical database,

e Compare SEAD-63 data to site-wide soil background data that has been compiled from 57
samples obtained from the ESIs performed at 25 SEADs and RIs performed at the OB
Grounds and the Ash Landfill.

Groundwater Data:

e Determine the hydraulic conductivity of the aquifer to assess the potential for contaminant
migration and to select potential remedial action alternatives,

e Install additional monitoring wells to further characterize the groundwater on-site,

e Analyze groundwater samples for general chemical and radiochemical parameters to evaluate

potential remedial actions,
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e Determine whether contaminants are present in the groundwater downgradient of the
disposal pits identified in the ESI or downgradient of any additional disposal pits identified
during the RI/FS,

® Determine the background groundwater quality at SEAD-63 to allow comparison to other
SEAD-63 groundwater data, and

* [Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.

Surface Water/Sediment Data:

* Define the hydrology of the site by determining the location of all drainage systems and the
direction of flow in the systems,

e Evaluate whether surface water runoff contributes to the transport of potential constituents of
concern present in the surface soils to the drainage systems,

* Determine background surface water and sediment quality by obtaining samples of surface
water and sediment in drainage ditches upgradient of the site,

® Analyze surface water and sediment samples for general chemical, radiochemical and
physical parameters to evaluate potential remedial alternatives, and

* [Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.

Ecological Data:

® Conduct an ecological assessment to systematically document visual observations
discriminating between obviously and potentially impacted and non-impacted areas, and
e Establish a database to determine compliance with ARARs, to perform a baseline risk

assessment, and to develop remedial action alternatives.
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4.0 TASK PLAN FOR THE REMEDIAL INVESTIGATION (RI)

This section describes the tasks required for completion of the Remedial Investigations at SEAD-
12 and SEAD-63. These include the following:

Pre-field Activities,

Field Investigations,

Data Reduction, Interpretation and Assessment,
Data Reporting,

Task Plan Summary.

The objective of the tasks listed above is to ensure that all of the work performed is supportive of

the objectives and the decisions of the remedial investigations.
4.1 PRE-FIELD ACTIVITIES

The pre-field activities include the following:

A site inspection to familiarize key personnel with site conditions and finalize direction
and scope of field activities,

A comprehensive review of the Health & Safety Plan with field team members to ensure
that site hazards and preventive and protective measures are completely understood.
Inspection and calibration of all equipment necessary for field activities to ensure proper

functioning and usage,
A comprehensive review of sampling and work procedures with field team members.

Site clearance, if necessary
4.2 FIELD INVESTIGATIONS AT SEAD-12

This section describes the field investigations that are to be performed at SEAD-12. The field

investigations are designed to investigate three types of areas that have been identified at SEAD-

12:

. Field investigations of areas and buildings within the Q Area where the maintenance or
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quality assurance testing of nuclear materials has been documented, these sites are
referred to as Class One sites,

o Field investigations of areas and buildings within the Q Area which were used for the
storage of sealed nuclear materials or sealed nuclear sources that were integral parts of
military items. such as night vision goggles or sealed calibration check sources. these
sites are referred to as Class Two sites,

- Field investigations of areas and buildings withing the Q Area with no potential for

residual radioactive contamination, these sites are referred to as Class Three sites.

The field investigations of buildings and areas that have been classified as either Class One,
Class Two, or Class Three sites are designed to collect information to demonstrate that the levels
of exposure to radiation and/or radioactive materials by current site workers or visitors and
future site inhabitants is below the acceptable limits established by the New York State
Department of Environmental Conservation and the New York State Department of Health. In
these areas, the field investigation design follows the radiological survey methodologies
described in the U.S. Nuclear Regulatory Commission's Manual for Conducting Radiological
Surveys in Support of License Termination (NUREG/CR 5849), the Working Draft Regulatory
Guide on Release Criteria for Decommissioning (the NRC’s NUREG 1500 Series of
documents), and the joint EPA, NRC, DOD, and DOE’s Multi Agency Radiological Site and
Survey Investigation Manual (MARSSIM).

In addition, for Class One and Class Two sites where one or more potential chemicals of
concern (including radionuclides) are currently impacting SEAD-12 media, the field

investigations were designed to include EPA guidance for conducting remedial investigations
and feasibility studies under CERCLA (EPA, 1989). At present the only areas where potential
chemicals of concern are known to have affected SEAD-12 media are the disposal pits located in
the northeastern portion of the site (the site investigated as SEAD-12A during the ESI), the
groundwater in the area of monitoring well MWI12B-1, and the sediment at the SDI12A-I
sampling location. The sources, if any, of the potential chemicals of concern found in the two

latter areas are unknown.
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SEAD-12 Field Investigations

The following field investigations will be performed to complete the RI characterization of
SEAD-12:

Geophysical investigation,

Soil gas surveys,

Alpha (building and pavement only),beta (building and pavement only) and gamma
scanning surveys,

Alpha and beta direct measurements (in buildings and on pavement),

Exposure rate surveys,

Removable radiation surveys (in buildings and on pavement),

Investigation of radon concentrations in air (in buildings only)

Special measurements and sampling (e.g. from floor drains, plumbing drain pipes, etc..),
Soil Investigation (surface and subsurface soil sampling, test pits, soil borings),
Groundwater investigation (overburden wells),

Groundwater investigation downgradient of the 5,000 gallon tank (bedrock wells)
Surface water and sediment investigation,

Ecological investigation,

Surveying.
These investigations are described in the following sections.

4.2.1 Geophysical Investigation

[n order to determine the direction of groundwater flow at SEAD-12, eight seismic refraction
profiles will be surveyed in the vicinity of the disposal pits located in the northeastern portion of
the site. The seismic data will be collected using a drop weight and 2.5 and/or 5 foot geophone
spacings. The objective of the seismic survey will be to map the depth of the water table beneath
SEAD-12. This information will be used to determine the direction of groundwater flow, which,
in turn, will be used to determine whether the proposed locations for the monitoring wells are up
or downgradient of the disposal pits at SEAD-12. If the proposed locations are not up or
downgradient of the disposal pits, they will be located according to the information from the

seismic refraction survey.
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Electromagnetic (EM-31) and Ground Penetrating Radar (GPR) surveys will be performed at
SEAD-12 in those areas which were not investigated during the ESI. The initial geophysical
investigation will be an EM-31 survey performed along lines spaced every 20 feet throughout the
area shown on Plate 4-1. The objective of the EM-31 survey will be to identify locations where
metallic objects may be buried within the subsurface. Upon completion of the EM-31 survey,
contour maps of the in-phase and quadrature components of the electromagnetic field will be
generated to aid in identifying the locations of possible buried metallic objects within the

subsurface.

Subsequent to the EM-31 survey, a GPR survey will be performed. GPR data will be collected
over each distinct EM-31 anomaly in order to provide a better characterization of the suspected

anomaly source.

A borehole geophysics survey will be performed in the area of Disposal Pit A to approximately
locate the extent of radium-226 (226Ra) in the waste material and surrounding soil at this
location. The methodology proposed herein is based upon and closely follows the methodology
described in “Estimate of Volume of Radium Contaminated Soil On Five Sites In Ottawa,
[llinois™ prepared for the USEPA by the Argonne National Laboratory (document ANL/ESH/TS-
89/100). The borehole geophysics survey will use a downhole probe equipped with a Nal(TI)
crystal and photomultiplier. The downhole probe will either be connected to a digital
recording/controler unit or to a hand held ratemeter or scaler. If the digital recording/controller
unit is used, it will control the rate of descent (or ascent) of the downhole probe and record the
flux of gamma radiation (in counts per minute) through the Nal(TI) crystal at preset time
intervals. When recording data during this survey, the descent rate (or ascent rate) of the
borehole probe will not exceed 5 feet per minute. The recording rate will be | measurement per
second. If the borehole probe is connected to a hand held ratemeter or scaler, the borehole probe
will be held at static locations at 0.5 feet (6 inches) increments from the top of the borehole to
the bottom of the borehole. At each measurement depth, the total number of counts for a 20
second counting period will be recorded and multiplied by 3 to arrive a value of gamma radiation
flux in units of counts per minute. The proposed locations of the boreholes that are shown in
Figure 4-1. During the survey, the borehole locations will be placed at the grid nodes of a 15
foot by 15 foot grid, which will be established over the extent of the Disposal Pit A area.
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Borehole locations will also be placed at fifteen foot intervals along 4 lines extending radially
from the downgradient boundary of Disposal Pit A. Additionally, five boreholes will be logged
at background locations. The data collected from the borehole geophysical survey will be
presented as profiles of counts per minute versus depth for each measurement location. These
data will be used qualitatively to identify areas of elevated count rates, which will be targeted for
intrusive investigations during the soil boring and test pit programs (discussed in Sections 4.2.4.2
and 4.2.4.3, respectively). The soil borings and test pits will be located in areas where the
borehole data indicate elevated count rates in the fill/soil matrix in and immediately surrounding
the disposal pit. The monitoring wells MW12-10, MW12-11, MW 12-12, and MW [2-13 will be
located in areas where the borehole geophysics survey indicates that radium-226 is being

transported downgradient of the disposal pit.

4.2.2 Soil Gas Survey

Soil gas surveys will be performed at two location in SEAD-12. One location will be in the
vicinity of Buildings 813/814 and one location will be in the vicinity of Building 817. Buildings
813, 814, and 817 are former paint shops, and SEDA personnel have indicated that small
amounts of paint may have been intermittently disposed of on the ground surface near these

buildings during their periods of operation.
Buildings 813, 814, and 817

A soil gas survey will be performed at the locations of Buildings 813, 814, and 817 to
approximately locate the extent of any paint releases that may have occurred. Figure 4-2 shows
the approximate locations of the soil gas sampling points in and around buildings 813 and 814.
Figure 4-3 shows the approximate locations of soil gas sampling points around Building 817.
The soil gas sampling locations were selected to provide a complete and cost effective coverage
of these suspect sites. A more dense sampling pattern was established in one area where SEDA
personnel have witnessed paint disposal on open ground. This area is located in between
Buildings 813 and 814, and is currently covered by a recent addition that now links the two
structures. In all other areas. a more open sampling pattern was established to provide
information that will either confirm or refute the presence of volatile organic compounds (VOCs)
from the disposal of paint or solvents to surrounding soils. In all, 52 soil gas samples will be
collected, 37 from Building 813 and Building 814 and 15 from Building 817.
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For all of the soil gas surveys in and around Buildings 813, 814, and 817, sample probes will be
drilled into the vadose zone and soil vapor will be extracted from the probe and collected
directly into a syringe. The soil gas samples will then be analyzed for VOCs in the field using a
Photovac 10S50 portable gas chromatograph. The sample collection and analysis methods are
described in more detail in the Generic Work Plan Appendix A, Section 3.8. [f shallow
groundwater is encountered during extraction of the soil gas, the liquid will be collected in a 40
ml vial with an open top septa cap and the gas from the headspace of the vial will be injected
into the Photovac. Based on a list of known solvents, activators, adhesives, primers, paints.
greases etc. that were used in these buildings being investigated, both BTEX and chlorinated

standards will be used for the soil gas survey.
423 Radiological Surveys at SEAD-12

As discussed in the introduction to this section, the goal of the radiological surveys at SEAD-12
is to collect sufficient data to demonstrate that this site can be released for unrestricted use. To
this end, radiological surveys were planned using guidance from several documents, including
NUREG 1500, NUREG 1505, NUREG 1506, NUREG 1507, NUREG 5849, MARSSIM, and
Methods for Evaluating the Attainment of Cleanup Standards, Volume 3 (EPA 1989) in order to
provide data that will be used as a final status survey. As these surveys are designed to compare
site data sets to reference data sets, the DQOs presented in Section 3.5 of this project scoping
plan were used to determine the minimum number of data points that are needed from the site
and reference sites. From the DQO discussions in Section 3.5, the minimum number of data
points was determined to be 34, or 17 from each survey unit and the reference area. Following
NUREG and MARSSIM guidance, this number was increased by 20%, to 20 for each data set, to
allow for broken samples and bad, missing, or rejected data. The following subsections describe
the methodologies that will be used to collect and evaluate the radiological data from SEAD-12.

Survey Units

For the purposes of establishing the sampling and measurement frequency of the radiological
surveys at SEAD-12 (and SEAD-63), the buildings and areas within the Q Area were divided
into survey units based upon their past operating history. Each survey unit was then classified as
a Class One, Class Two, or Class Three site based again upon past operating history and the

information presented in the Site History sections (Sections 3.1.1.1 and 3.1.2.1) of this project
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scoping document. The survey unit designations and the survey unit classifications, as well as

the rationale for those classifications, are presented in Table 4-1.

Reeder Creek, Building 715 (the North Post’s former sewage treatment facility), and the outfall
of Building 715 were classified as Class Three areas because of their direct connection to SEAD-

12 Class Three sites.

Following the radiological screening surveys. portions of Class Two or Class Three sites may be
reclassified as either higher or lower class sites. Reclassification of sites to a higher
classification will depend upon the amount of residual radiation found during the initial
radiological screening surveys. Class Two or Class Three sites that are found to have residual
radiation above a site specific guideline will be reclassified as Class One sites. Buildings that
have Class Two or Class Three areas that are found to have residual radiation above 50 percent
of a site specific guideline value, but below the site specific guideline values, will have all of its
area classifications increased by one (i.e. its Class Three areas will be reclassified as Class Two
and its Class Two areas will be reclassified as Class One). In addition, if a Hot Room in either
Building 815 or Building 816 is found to have levels of residual radiation that are above 50% of
a site specific guideline value, then the remaining portions of the respective building will be
reclassified from Class Two to Class One. The reclassification scheme detailed above is
illustrated in Figures 4-4 and 4-5, which present the radiological survey decision trees for
Buildings 815 and 816 (Figure 4-4) and Buildings 800, 802, 803, 804, 805, 806, 810, 812, and
825 (Figure 4-5). Any reclassified sites or areas will receive the same level of effort as that

specified for currently classified Class One or Class Two sites.

If the Class One and Class Two radiological surveys in Buildings 803, 804, 805, 806, 810, or 812
demonstrate that residual radiation is not present at levels that are above 50% of a site specific
guideline, then the Class 3 areas in Buildings 806, 810, and 812, and the Class Three areas of

Buildings 800, 802, and 825, will be downgraded to Un-Affected.

If the building surveys demonstrate that a radiological release has not occurred, then that data
may be used to justify reducing the level of radiological survey efforts for Class Three exterior
scanning surveys. which are detailed in Sections 4.2.3.1, Alpha, Beta, and Gamma Scanning

Surveys.
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Figure 4-4
Radiological Survey Decision Tree
for
Buildings 815 and 816

Perform Class One Surveys in Hot Rooms and adjoining areas to a
distance of 2 meters from any access points

Reclassify remaining portions
of respective building(s) to
Class One

Perform Class One Surveys
in entire Building(s)

Was
residual radiation
found at levels >50% of a guideline
level ?

Perform currently prescribed
Class Two Surveys in remainder
of building(s).

Present findings of radiological surveys

Are
there areas with
levels of residual radiation that
exceed 50% of a
guideline level?

in RI Report. ‘———-( No)

Note: The guideline levels that will be used are those from NYCRR Title 12, Part 38. Table 5, which
are presented in Table 4-3 of this project scoping plan
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Figure 4-5

Radiological Survey Decision Tree

for

Buildings 800, 802, 803, 804, 805, 806, 810, 812, and 825

Perform Class One Surveys in Buildings 803, 804, and 805 and perform
Class Two surveys in calibration lab of Building 806, in receiving
room and platform of Building 810, and ammunition storage room

and garage of Building 812

Was
residual radiation found at

in any of the buildings
surveyed?

areas as Un-Affected

Reclassify all Class 3 building

\ 4

levels =50% of a guideline level

levels in a given
building above a site specific
guideline level?

Increase area classifications of
> respective building(s) by one. If
Class 3 area has a level >guideling

value, reclassify to Class 1

[f residual radiation is >50% of a site
specific guildeline value in a Class
Two building, increase that building's
arca classifications by one

Perform Class One, Class Two.
and/or Class Three surveys

Are
levels in Class 2
or Class 3 areas >50% of
a site specific guidelin
level?

Present Findings of

Class One and Class Two
surveys in RI Report

Present findings of Class One, Class Two, and
Class Three surveys in RI Report.

Note: The guideline levels that will be used are those from NYCRR Title 12, Part 38, Table 5, which
are presented in Table 4-3 of this project scoping plan

‘eng'seneca'scoping\l2-48

-63\decisiol.cdr




SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

Radionuclides Of Concern

The identity of all radionuclides that were stored as integral parts of military items in the Q Area
and all radionuclides that were contained in sealed calibration check sources in the Q Area has
been released by the Army. These radionuclides, and the buildings in which they were stored or
maintained, are shown in Table 4-1 In addition, Table 4-2 presents a partial list of the military
items that may have been stored in the Q Area along with the radionuclides that would have

been contained as components of those items.

Site Specific Guideline Values

To meet the objective of the radiological surveys in the Class One, Class Two, and Class Three
sites, preliminary guideline values, against which the radiological survey data will be screened,
are established prior to proceeding with the surveys. Guideline values are expressed in the same
units as the survey instrumentation that will be used and are based upon pre-selected dose or

exposure limits or state or federal release criteria.

For the purposes of the radiological surveys at SEAD-12, an exterior dose limit of 10 mrem per
year above background was selected for the exterior ground surveys following the NYSDEC
Technical Administrative Guidance Memorandum: 4003, Cleanup Guideline for Soils
Contaminated with Radioactive Materials. The dose limit is used with dose modeling routines
to obtain a dose derived guideline level that can be expressed in the same units as the
radiological survey data. To this end, the modeled dose equivalents for soil contaminations
presented in Appendix B of NUREG 1500, soil concentrations for the residential scenario, were
used to define preliminary soil activity levels that are equivalent to 10 mrem/yr. These
preliminary guideline levels assume that all of the dose is due to a single radionuclide, which is
present at levels that are distinguishable from background. In the event that more than one
radionuclide is found at levels that are distinguishable from background, then the unity rule
described in MARSSIM will be used to derive site specific guideline values. For a known
mixture of such radionuclides, each having a fixed relative fraction of the total activity, the site
specific guildeline value for each radionuclide will be calculated by first determining the gross
activity guideline value, and then multiplying that gross guideline level by the respective
fractional contribution of each radionuclide. The unity rule will not be used when all of the
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TABLE 4-2
SENECA ARMY DEPOT ACTIVITY
SEAD-12 AND SEAD-63 PROJECT SCOPING PLAN
MILITARY ITEMS THAT CONTAIN RADIONUCLIDES
AS INTEGRAL PARTS OF THEIR COMPONENTS

aken from the Generic Radioactive Commodity

- site Remediation Suryey P
NOMENCLATURE ISOTOPE
Front Sight Post Assembly H-3
Radioluminous Fire Control Devices H-3
Compasses H-3
Infinity Collimator H-3
M1A1 Collimator H-3
M1A1 Quadrant Fire Control Device H-3
M58 and M59 Aiming Light Post H-3
Wrist Watches H-3
M72 Light Antitank Weapon (LAW) PM-147
Front Sight Post Assembly PM-147
Radium Dial/Compass/Check Source Ra-226
UDM/6 Radiac Calibration Set Am-241
MC-1 Moisture Density Tester Am-241
M8A]1 Chemical Agent Alarm U-238
MA]1 Tank Armor Cs-137
MC-1 Moisture Density Gauge Am-241
M-1 Tank Armor DU

h:\eng'seneca'scoping12-48-63\1263text\4-2tbl.doc
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radionuclides that are distinguishable from background are from the same decay chain, and the
guideline value for the principal radionuclide of that chain accounts for all of the radiations from
its progeny. In such instances, the levels of the principal radionuclide will be compared directly

to its guideline level.

The preliminary soil guideline values are presented in Table 4-3, Preliminary Guideline Values.
[t should be noted that these preliminary guideline values are based upon default assumptions in
the NUREG 1500 Appendix B dose to contaminant ratios for a residential scenario. Final soil
guideline values will be calculated by the New York State Department of Environmental
Conservation’s (NYSDEC) Radiation Branch. Once the guideline levels calculated by NYSDEC
have been agreed to by the Army, these values will be used in the final presentation of the

radiological data.

The interior release criteria from Table 5 of Part 38, Section 12 of the New York Code of Rules
and Regulations (NYCRR) were selected for the building and structure surveys. These values
are also shown in Table 4-3. The interior guideline values are expressed in units that are

compatible with those used by the proposed survey instruments.

If an interior area is found to have radiation levels that are distinguishable from background, the
source of those levels will be determined through the analysis of wipe samples or material
samples. If applicable, the relative contribution from multiple radionuclides that are found to be
above background will be determined, and the unity rule descibed in MARSSIM (and outlined

above) will be used to calculate site specific interior activity guideline levels for each.

Using the radionuclide specific guideline values presented in Table 4-3, guideline values that are
specific to each survey unit will be established for interior and exterior radiological surveys. The
survey unit specific guideline values for building surfaces, roadways. and paved areas will be

selected using the following selection criteria:

o For a survey unit where the radionuclides of concern include any one of 241 Am, 239py,
238y, 235U, 230Th, or 226Ra, the interior alpha guideline and the exterior soil
guideline will be set equal to the lowest respective guideline value from Table 4-3 of any
of these 6 radionuclides of concern that are known to have been stored or maintained in

that survey unit.
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

® For a survey unit where the radionuclides of concern include any one of 147pm. 137Cs,
60Co, 57Co, or 3H. the beta/gamma interior guidelines will be equal to those shown in
Table 4-3, and the exterior guideline value will be set equal to the lowest soil guideline
value from Table 4-3 of any of these 5 radionuclides of concern that are known to have

been stored or maintained in that survey unit.
Survey Instrumentation, Building Surveys

Instrumentation for building surface scanning surveys will include gas proportional detectors for
alpha and beta radiations or zinc sulfide ZnS scintillation detectors for alpha radiations only, and
FIDLER (field instrument for the detection of low energy radiations) or equivalent types of
detectors for gamma radiations. Surveying speeds will be | detector width per second when
using the alpha and beta instruments and 0.5 meters per second (1.5 feet/second) when using the
gamma instruments. Audible indicators will be used to identify locations having elevated (>1.5
to 3 times ambient) levels of direct radiation. The nominal distance between the detector and the
surface should be less than one centimeter (0.4 inch) for scans where alpha radiation is being
monitored and less than two centimeters (0.8 inch) when only beta radiation is being monitored.

The gamma scans will be performed in such a manner so that the detector is swept from side to
side, where the distance between the surface and detector will be as minimal as possible when

the detector is immediately in front of the survey personnel.

Direct measurements will also be performed at selected areas using the same gas proportional
and ZnS scintillation detectors as the surface scanning surveys. If the scanning surveys indicate
that no residual radiation is present, than the instruments will be placed directly on the surface
being measured. Otherwise, the minimal surface to detector separations stated above will be
used. The direct measurement surveys will be performed by integrating counts over a | minute

period.
Survey Instrumentation, Grounds Surveys

[nstrumentation for exterior surface scanning surveys will use FIDLER or equivalent types of
detectors. Audible indicators will be used to identify locations having elevated (>1.5 to 3 times

ambient) levels of direct radiation. Depending on the instrument’s scaler/ratemeter display
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response time and the geometry of the detector with the ground surface, two types of scanning
methodologies will be considered. The preferred method of scanning will involve moving the
detector across the ground surface at speeds of 0.5 meters per second or less while sweeping the
detector from side to side. The detector will be moved in such a manner so that four sweeps are
achieved for every one square meter area surveyed (i.e. the detector is moving within a one
square meter area for a period of at least 8 seconds). This method of scanning will be used when
the instrument being used has a rapid scaler/ratemeter display response time. The reason this
method is preferred is that small variations in direct radiation levels (typically between 100 and
300 counts per minute) that are detected with the audible indicators will require less time to
determine if they are due to background fluctuations (the “hot spot™ can not be reproduced) or

due to the presence of one or more radionuclides (the

2710465B, o1 “hot spot™ is reproducible).

MD CI =

beoe,® 100 The second method of scanning will be used for

instruments that have longer scaler/ratemeter display
response times. For these types of meters, the instrument’s detector will be maintained in a static
location, at a height of one foot above the ground, for a period of at least 6 seconds for every |
square meter area that is surveyed. If the audible indicators identify an increase in the levels of
direct radiation. then the instrument will be maintained in a static location until the
scaler/ratemeter display shows a constant readout. The reason this method is not preferred is
because of the additional time needed for the instrument’s scaler/ratemeter to show a constant
readout when small increases in direct radiation levels (typically between 100 and 300 counts per
minute) are detected. Such increases are often due to background fluctuations and identifying

them as “hot spots™ would significantly increase the number of type one errors (false positives).

Discussion on MDCs

Using the minimum detection concentration (MDC) formula from NUREG 5849, and typical
background count rates and instrument efficiencies from radiation measurement instrument
manufacturers, typical MDCs for the gas proportional and ZnS survey instruments that will be
used are shown in Table 4-4. These MDCs were calculated using the following formula (taken

from NUREG 5849):
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SENECA RI/FS PROJECT SCOPING PLAN FINAL REPORT

B = background count rate in cpm
t = counting time
ej = instrument efficiency

A = active area of probe

This formula will be used to calculate the daily MDCs for each gas proportional and ZnS
scintillation instrument used. Instrument efficiencies will be determined in the field using
National Institute of Standards and Technology (NIST) traceable sources that are owned by
SEDA. The list of NIST traceable sources that are available are listed below.

241Am (To be determined),
137¢s (0.829+0.032 microcuries),
137Cs (0.906+0.035 microcuries),
99Tc  (12,000+720 dpm),

99Tc  (10,800+542 dpm),

99Tc  (9.960+£498 dpm),

230Th (10,100+302 dpm),

230Th (9,570+£478 dpm),

238U  (337.2£50.6 dpm).

For interior scanning surveys, scanning MDCs will be determined using the methodology
presented in MARSSIM. It is determined from the minimum detectable count rate (MDCR) of
the ideal Poisson observer and the human factors efficiency, detector efficiency, and source

efficiency. The scan MDC for interior structures will use the following formula:

MDCR

Scan MDC =
(£, (e, e, )(A)

MDCR = ideal poison observer MDC

Ey = human efficiency
e, = surface efficiency
ej = instrument efficiency

A = active area of probe
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The scanning MDCR for various background ranges will be taken from Table 6.6 of MARSSIM.,
and the human efficiency (Epf) will be assumed to be 65%. The surface efficiency will be
determined from the literature, however, a preliminary surface efficiency of 50% will be used.
The various calibration sources that will be available for the cross calibration are listed above.

For exterior scanning surveys using Nal instruments, a scanning MDCR will be determined by
multiplying the appropriate MDCR of the ideal Poisson observer (from MARSSIM, Table 6.6)
by the human factors efficiency, which will initially be considered to be 65%. The scanning
MDCR can then later be used to estimate an exterior scan MDC by cross-calibrating the
scanning instruments to a Bicron Microrem per Hour meter, and relating the resultant cross
calibration to a modeled exposure rate for the radiological conditions on-site. This methodology
is described in MARSSIM, and it will be used at SEAD-12. |

Selection of Representative Reference Areas

For the purposes of establishing reference areas for evaluating gross alpha and gross beta activity
and gamma scanning on structure surfaces. Buildings 722, 726,727, and Igloo C0912 have been
identified as being of similar construction as those located in SEAD-12. Building 722 will be
surveyed as the reference site for SEAD-12 buildings that are constructed of cement blocks.
Building 726 or 727, whichever most resembles the current condition of those buildings at
SEAD-12 at the time of the survey, will be surveyed as the reference site for buildings that are
constructed of metal sheeting. As a reference site for those buildings that are earth covered (
Buildings 815 and 816), [gloo C0912 was selected as the appropriate reference site. Although
Igloo C0912 was not used for any purpose other than conventional munitions storage, its woven
reinforcing bar / poured concrete construction is very similar to that of Buildings 815 and 816.
For the land surveys, the North Post’s baseball field will be gridded and surveyed as the land
scanning reference site. This site is considered to be appropriate as a reference site because it is
situated in close proximity to SEAD-12 (and is therefore expected to have similar geological
characteristics as SEAD-12), it is located bevond the restricted areas of the Ammo Area and the
Q Area, and it is not expected to have been used for any purposes, other than recreation, since
the depot was established. In order to collect sufficient data to complete statistical comparisons

between site and reference data, the reference areas will be surveyed as Class Two survey units.
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To establish reference datasets for groundwater, surface water, sediment, surface soil, and sub-
surface soil, databases for each of these media will be established by collecting 9 background
monitoring well samples, 9 background surface water samples, 9 background sediment samples,
|5 background subsurface soil samples and 20 background surface soil samples. The 9
monitoring wells will include 6 upgradient monitoring wells that will be located east and north of
the Q Area fence and 3 background monitoring wells that have already been installed at the OB
ground, the OD grounds, and SEAD-57. The 9 background surface water and sediment samples
will be collected from within drainage ditches and Reeder Creek, at locations that are upgradient
of SEAD-12. The 15 subsurface soil samples will include one mid depth soil sample to be
collected near each of the 3 existing background monitoring wells that will be used for the
background groundwater database, and 2 subsurface soil samples to be collected from each of
the six upgradient monitoring wells that will be installed east and north of the Q Area fence. The
20 surface soil samples will include one surface soil sample collected from each of the
upgradient monitoring wells installed east and north of the Q Area fence, 8 surface soil samples
to be collected from various locations east and north of the Q Area fence, and 6 surface soil

samples that will be collected in the scanning reference area (the North Post’s baseball field).

The quantity of background data that is proposed above is needed to allow the statistical
comparisons to have sufficient power to detect that a survey unit is above a survey unit specific
guideline value. The Data Quality Objectives section of this project scoping plan (Section 3.5)
and the Data Reduction Assessment and Interpretation section (Section 4.4) discuss in more

detail the statistical comparisons that will be performed.

4.2.3.1 Alpha, Beta and Gamma Scanning Surveys

The scanning surveys will be conducted following the schedules detailed below. All scanning
measurements will be performed on grid diagrams that will be directly related to the gridding
patterns established in each survey unit. Building interior and exterior grid sizes will be 2 meters
by 2 meters in areas below 2 meters unless stated otherwise. Building interior and exterior grid
sizes will be 1 meter by | meter in areas above 2 meters unless stated otherwise. Exterior

grounds and pavement grid sizes will be 10 meters by 10 meters.

Areas where the scanning measurements indicate that residual radiation may be present will be
marked for further investigations. Professional judgement will be used to determine if additional
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surveys are warranted. The additional surveys may include additional direct measurements,
additional surface scanning (such as a 100% coverage using a Nal detector), or material
sampling. The purpose of any additional surveys will be to confirm that any residual radiation

present is below the survey unit specific guideline value.

Class One Survey Units

Scanning of surfaces and grounds to identify locations of residual surface and near surface

activity in Class One survey units will be performed according to the following schedule:

° Lower walls (up to two meters), floor surfaces, pavement, un-earthen roofs with
ventilation ducts, exterior building surfaces within 2 meters of a point of access
(windows, ventilation ducts, doors, etc...), horizontal surfaces above 2 meters where dust
or particulates could deposit and upper walls and ceilings of the hot rooms in Buildings
815 and 816: 100% of surface,

. Upper walls (above two meters), ceilings (suspended and non-suspended), - 10% of
surface to be conducted in randomly located 1 meter by | meter areas. These areas will

——

also serve as direct measurement and wipe measurement locations.

o Exterior grounds, including earthen covered buildings: 100% of surface

Building interior and exterior surface scanning surveys and pavement surface scanning surveys
will be conducted for alpha radiations where 241 Am, 239py, 238U, 235U, 230Th, or 226Ra are
among the radionuclides of concern and for beta radiations where 147pm, 137Cs, or 60Co are
among the radionuclides of concern. All pavement surfaces and building interior and exterior
surfaces will also be scanned for gamma radiations. Surveys of exterior grounds will be for

gamma radiations.

[nstrumentation for the scanning surveys will include proportional detectors for alpha and beta
radiations, zinc sulfide scintillators for alpha surveys and FIDLER or equivalent types of
detectors for gamma surveys (detectors having thin Nal(Tl) crystals that are designed to detect
low energy gamma and x-ray radiations). For all but the floor surveys and pavement surveys
(where a large area gas proportional floor monitor will be used), the instruments having the
lowest detection sensitivity will be used for the surveys, wherever physical surface conditions
and measurement locations permit. Refer to the Survey Instrumentation-Building Surveys and
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the Survey Instrumentation-Grounds Surveys sub-sections of Section 4.2.3 for details on the
survey methodologies that will be used. Any areas that are identified as having elevated levels

of radiation will be noted for further investigation.

Class Two Survey Units

Scanning of surfaces and grounds to identify locations of residual surface and near surface

activity in Class Two survey units will be performed according to the following schedule:

° Lower walls (up to two meters), floor surfaces, pavement, access points (such as doors or
windows) to a distance of two meters beyond the Class Two survey unit, and interior
horizontal surfaces above 2 meters, - 50% of surface.

° Upper walls, ceilings, and roofs - 10% of surface in randomly located 1 meter by |
meter areas

o Exterior Grounds - 50% of surface

Building interior and exterior surface scanning surveys and exterior pavement scanning surveys
will be conducted for alpha radiations where 241 Am, 239py, 238y, 235y, 230Th, or 226Ra are
among the radionuclides of concern and for beta radiations where 147pm, 137¢Cs, or 60Co are
among the radionuclides of concern. All pavement surfaces and building interior and exterior
surfaces will also be scanned for gamma radiations. Surveys of exterior grounds will be for

gamma radiations.

[nstrumentation for the scanning surveys will include gas proportional detectors for alpha and
beta surveys, zinc sulfide scintillators for alpha surveys and FIDLER or equivalent types of
detectors for gamma surveys (detectors having thin Nal(Tl) crystals that are designed to detect
low energy gamma and x-ray radiations). For all but the floor surveys and pavement surveys
(where a large area gas proportional floor monitor will be used), the instruments having the
lowest detection sensitivity will be used for the surveys, wherever physical surface conditions
and measurement locations permit. Refer to the Survey Instrumentation-Building Surveys and
the Survey Instrumentation-Grounds Surveys sub-sections of Section 4.2.3 for details on the
survey methodologies that will be used. Any areas that are identified as having elevated levels

of radiation will be noted for further investigation.
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Class Three Survey Units

Scanning of surfaces and grounds to identify locations of residual surface and near surface

activity in Class Three survey units will be performed according to the following schedule:

o interior surfaces below 2 meters - 10% of surfaces or 15 locations, whichever is greater,
in randomly located two meter by two meter grids.

o interior surfaces above 2 meters and roofs -10% of surface in randomly located one
meter by one meter grids.

° exterior pavement - 10% of surface, in randomly located 10 meter by 10 meter areas

e exterior grounds - 10% of surface, along survey lines that are separated by

approximately 15 meters.

Surface scanning surveys of pavement and building interior and exterior surfaces will be
conducted for alpha, beta, and gamma radiations. Surveys of exterior grounds will be for gamma

radiations.

Instrumentation for the scanning surveys will include proportional detectors for alpha and beta
surveys, zinc sulfide scintillators for alpha surveys and FIDLER or equivalent types of detectors
for gamma surveys (detectors having thin Nal(TI) crystals that are designed to detect low
energy gamma and x-ray radiations). For all but the floor surveys and pavement surveys (where
a large area gas proportional floor monitor will be used), the instruments having the lowest
detection sensitivity will be used for the surveys, wherever physical surface conditions and
measurement locations permit. Refer to the Survey Instrumentation-Building Surveys and the
Survey Instrumentation-Grounds Surveys sub-sections of Section 4.2.3 for details on the survey
methodologies that will be used. Any areas that are identified as having elevated levels of

radiation will be noted for further investigation.

423.2 Alpha and Beta Direct Measurements

Direct measurement surveys are performed as a means of detecting areas where elevated levels
of surface or near surface radiation may be present at levels that are not detectable by surface
scanning techniques. To this end. the direct measurement survey data are compared to two types
of screening values. The first is the survey unit specific guideline value. Locations where the
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direct measurement is above this value will be recorded and the source(s) of the residual
contamination will be determined. The second screening value is a daily flag value. Locations
where the direct measurement value is above the daily flag value will be recorded and
professional judgment will be used to determine if additional surveys are warranted. The
additional surveys may include additional direct measurements, additional surface scanning
(such as a 100% coverage using a FIDLER or equivalent type of detector), or material sampling.
The purpose of any additional surveys will be to confirm that any residual radiation present is

below the survey unit specific guideline value.

The flag value will be determined on a daily basis. Flag values will be established for both alpha
and beta radiations for each instrument in use. The flag value will be calculated using the

following formula:

Flag = (G fy ® Epy )+ B

G = survey unit specific guideline value (specific for alpha and beta radiations)

fgd = fraction of guideline value that must be detected, equal to 25% for interior surveys and
75% for exterior surveys

Einst- = detection efficiency of the instrument being used for the direct measurement

B = daily background count rate (determined on an instrument specific basis)

All direct measurements will be recorded on grid diagrams that will be directly related to the
gridding patterns established in each survey unit. Building interior and exterior grid sizes will be
2 meters by 2 meters for areas below two meters and | meter by | meter for areas above two

meters, unless stated otherwise. Exterior pavement grid sizes will be 10 meters by 10 meters.

The direct measurement plans detailed below will provide, at a minimum, the twenty data points
from each survey unit that are necessary to meet the DQOs that were selected for SEAD-12.

Class One Survey Units

Direct measurements of alpha and beta surface activity will be performed at selected locations

using the same instruments as outlined in Section 4.2.3.1, Alpha , Beta and Gamma Scanning

Surveys.
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Direct measurements will be performed according to the following schedule:

o lower walls (up to two meters), floor surfaces, pavement, un-earthen roofs with ventilation
ducts, exterior building surfaces within 2 meters of a point of access (windows, ventilation
grills, doors, etc....), horizontal surfaces above 2 meters where dust or particulates could
deposit, and upper walls and ceilings in the hot rooms in Buildings 815 and 816: - one
location per 2 meter grid, situated in the area of the highest surface scanning reading,

o upper walls (above two meters), ceilings (suspended and non-suspended), - one location per
one meter by one meter area that is used to perform the surface scanning surveys, situated in
the area of the highest surface scanning reading.

e exterior pavement: one location per 10 meter by 10 meter grid, to be located at the area of

the highest surface scanning reading.

Measurements will be conducted by integrating counts over a I minute period.

Class Two Survey Units

Direct measurements of alpha and beta surface activity will be performed at selected locations
using the same instruments as outlined in Section 4.2.3.1, Alpha ,Beta and Gamma Scanning

Surveys.
Direct measurements will be performed according to the following schedule

° lower walls (up to two meters), floor surfaces, floors and walls to a distance of 2 meters
beyond access points to Class Two survey units, and horizontal surfaces above 2 meters -
one location per 2 meter by 2 meter grid used to document the surface scanning surveys,
situated in the area of the highest surface scanning reading.

° upper walls ceilings, and roofs - one location per one meter by one meter area that is
used to perform the surface scanning surveys, situated in the area of the highest surface
scanning reading.

a exterior pavement - one location per 10 meter by 10 meter grid, situated in the area of

the highest surface scanning reading
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Measurements will be conducted by integrating counts over a | minute period.

Class Three Survey Units

Direct measurements of alpha and beta surface activity will be performed at selected locations
using the same instruments as outlined in Section 4.2.3, Alpha ,Beta and Gamma Scanning

Surveys.

Direct measurements will be performed according to the following schedule

e Building surfaces - one location per one meter by one meter area used for the surface
scanning surveys, situated in the area of the highest surface scanning reading.

e Exterior Pavement - one location per 10 meter by 10 meter area used in the surface
scanning surveys, situated in the area of the highest surface scanning reading.

Measurements will be conducted by integrating counts over a | minute period.

4.2.33 Exposure Rate Surveys

Exposure rate surveys are performed to determine that the exposure rates measured at a location
are below the survey unit specific guideline value. Exposure rate measurements will be

obtained in the field in units of uRem/hr or counts per minute (cpm). The final exposure rate
measurements will be reported in units of uRem/hr. The exposure rate survey plans detailed
below will provide, at a minimum, the twenty data points from each survey unit that are

necessary to meet the DQOs that were selected for SEAD-12.

Class One Survey Units

Gamma exposure rates will be measured at one meter above ground or floor surfaces, using a
Bicron microRem/hr meter. Measurements will be uniformly spaced according to the following

pattern:

e Lower walls (up to two meters), floor surfaces, pavement, un-earthen roofs with ventilation
ducts - one location per 2 by 2 meter grid used to document the surface scanning and direct
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measurement surveys, located in the center of the grid,
—————— e .
e Exterior grounds, including earth covered buildings, and paved areas - one location per grid
node of the 10 meter by 10 meter grid used to document the surface scanning and direct

measurement surveys and at any biased soil sampling locations as defined in the surface soil

sampling program (Section 4.2.4.1).

Class Two Survey Units

Gamma exposure rates will be measured at one meter above ground or floor surfaces using a

Bicron microRem/hr meter. Measurements will be spaced according to the following pattern:

building floors and lower walls - one per survey grid used for the scanning and direct
measurement surveys, located in the center of the grid,
pavement - one per 10 meter by 10 meter gri?used for the scanning and direct

measurement surveys, located in the center of the grid,

grounds -one per grid node of the 10 meter by 10 meter grid used to document the
scanning surveys and at any biased soil sampling locations as defined in the surface soil
sampling program (Section 4.2.4.1) and surface water and sediment sampling locations

as defined in the surface water and sediment sampling program (Section 4.2.4.3).

Class Three Survey Units

Gamma exposure rates will be measured at one meter above ground or floor surfaces using a

Bicron microRem/hr meter. Measurements will be spaced according to the following pattern:

4.2.3.4

building floors and lower walls -_one per survey area used for the scanning and direct
measurement surveys, located in the center of the area,
pavement - one per 10 meter by 10 meter area used for the scanning and direct
measurement surveys, located in the center of the area,
grounds - at each surface soil sampling location (one per 200 meter by 200 meter area

plus 10 biased locations) and each surface water and soil sampling location.

Removable Radiation Surveys

Two wipes for removable radioactive contamination will be performed at each of the direct
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measurement locations described in section 4.2.3.2, Alpha and Beta Direct Measurements. One
wipe will be collected for gross alpha and gross beta counting at each of the interior and exterior
locations and one wipe will be collected for tritium analysis at each of the interior locations. The
gross alpha and gross beta wipes will be evaluated by the IRDC Nuclear Counting Laboratory at
the Red Stone Arsenal in Alabama. If the integrated counts from a wipe sample exceed the site
guideline value for removable surface activity, that sample will be analysed for the
radionuclides specified in Section 4.2.8. Analytical Program, to determine the source of the
elevated radiations. The tritium wipe will be collected as a liquid scintillation wipe (LS wipe)
and will also be submitted to the IRDC Nuclear Counting Lab for laboratory tritium analysis.

4235 Investigation of Radon Concentration in Air

The concentrations of radon in buildings will be accomplished using track-etch radon detection
devices. Track-etch radon testing is a long-term (3 to 6 month) radon monitoring technique and
will be utilized in all of the buildings being investigated at SEAD-12. Track-etch radon
detectors will be placed in all rooms that could conceivably be occupied on a frequent basis or
for an extended period of time. For the purposes of this RI/FS, one track-etch radon detector will

be placed in each of the following types of rooms:

° Office rooms

° Laboratory and maintenance areas

° Lunch rooms and common areas

° Storage rooms that can be occupied by people
° Washrooms/shower rooms

° Guard posts

All track-etch radon detectors will be analyzed by a laboratory that is approved by the EPA's
Radon Measurement Proficiency Program. Data quality will be addressed from a field
perspective by collecting field duplicate samples at a rate of | duplicate sample per 20 field

samples and by analyzing trip blank samples.

Approximately 150 radon detectors will be placed in the 16 buildings situated within SEAD-12.
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4.2.3.6 Special Measurement and Sampling

Floor drain inlets and outfalls, wastewater inlets, and ventilation ducts in Class One and Class
Two areas will be accessed. Direct alpha, beta, and gamma measurements, and, if possible,
sampling of sediments or materials from within these drains or inlets, will be performed at the
access points. [t is estimated that 26 samples will be collected for radiochemical analysis from
these access points. In addition, drain lines and duct work will be surveyed using specialized
instrumentation. The types and sizes of these instruments will be determined on-site, and may
include specialized gas proportional, ZnS, or Nal(TIl) detectors that have been modified to be
“snaked” through various diameter piping or ventilation ducts. These instruments are connected
to industry standard ratemeters or scalers, and measurements are taken at various locations.

These types of special probes will be used to identify areas where residual radiation is present at
levels that are above a site guideline for fixed radiation. Since drain lines and ventilation ducts
are structures where water or air pass through at elevated rates, it is not likely that any removable

material is present.

The interior of the 5,000 gallon UST located north of Buildings 804 and 805 will also be
accessed. At a minimum, three samples and/or smears of the tank's interior will be obtained
either by breaching the top of the tank (using a truck mounted drill rig) and collecting a sample
with a split spoon, or, the top of the tank will be exposed and accessed by excavation. The three
samples will be collected as part of the special measurements discussed in Section 4.2.8,
Analytical Program. Any remaining samples that are collected will be archived in the event that
additional analyses are required to further characterize the tank. In the event that an excavation
is necessary, such efforts will be planned around periods of low ground water levels, as the tank
is likely to be situated below the average seasonal groundwater level. Should the groundwater
level remain above the top of the UST year-round, pumping of groundwater from the excavation
will be necessary. If groundwater pumping is required, the excavation will not be advanced until
the groundwater quality in the area of the UST has been demonstrated to be unaffected by

potential chemicals of concern.

4.2.4 Soil Investigation

The soil investigation program will consist of collecting soil samples from the ground surface,
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soil borings and test pit excavations. Forty-Seven soil borings and 26 test pit excavations will be
performed at SEAD-12. Three hundred and eighteen surface soil samples will also be collected

at SEAD-12.
4.2.4.1 Surface Soil Sampling Program

A total of 318 surface soil samples will be collected at SEAD-12. Eight surface soil samples
(SS12-1 through SS12-8) will be collected from areas located north and east of SEAD-12 and six
surface (SS12-9 through SS12-14) soil samples will be collected from the surface scanning
reference area to establish a surface soil background radionuclide concentration database. These
fourteen surface soil samples will be analyzed for radionuclides only. Four surface soil samples
(SS12-15, through and SS12-18) will be collected at test pit locations investigated during the
ESI. Thirty-five surface soil samples (SS12-19 through SS12-53) will be collected at randomly
selected locations in class three areas. These 35 locations will be positioned so that one random
location is sampled per 200 m by 200 m area. An additional 10 surface soil samples (SS-12-54
through SS12-63) will be collected at biased locations in Class Three areas based upon the
surface scanning and exposure measurement surveys. If fewer than ten locations are identified
for biased soil sampling, any of the ten remaining surface soil samples will be collected at
random locations. Two surface soil samples (SS12-64 and SS12-65) will be collected in the
immediate vicinity of the outfall of Building 715's (the Sewage Treatment Plant) wastewater
discharge point. Three surface soil samples (SS12-66, 67 and 68) will be collected from beneath
the gravel pad at the substation north of Building 815. Surface soil samples SS12-15 through
SS12-68 will be submitted for radiological and TAL/TCL analyses. The proposed locations of
surface soil samples SS12-1 through SS12-68 are shown on Figure 4-6. An additional 250
surface soil samples will be collected from the grounds of the Class One and Class two survey
areas surrounding Buildings 804/805, Buildings 815/816, Building 819, and in areas identified as
waste disposal sites from the geophysical surveys. No residual radiation is expected in these

areas, except where it is known to occur in the subsurface of Disposal Pit A.

The sampling density in the Class One areas will be one surface soil sample per ten meter by ten
meter grid node used to document the surface scanning and exposure measurement surveys.

However, if the surface scanning and/or exposure surveys indicate that a localized area of
residual radiation may be present, the grid based surface soil sampling location that is closest to

the localized area of residual radiation will be relocated to that localized area. Included as part
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of the grid based surface soil sampling, biased surface soil samples will be collected from the
grounds nearest to downspout drains for Buildings 804, 805, 815, 816, and 819. At these
locations, the surface soil that is closest to and in the run-off pattern of a given downspout drain
will be sampled. The grid based surface soil samples around Buildings 815 and 816 will also
include biased surface soil samples that will be collected from locations that would accumulate

precipitation run-off from these buildings.

The sampling of Class Two survey areas will be performed so that up to twenty randomly
located and/or biased surface soil samples are collected from each Class Two survey unit. For
any Class Two survey unit, the sampling density will not exceed an average of one sample per
100 square meters. It is anticipated that a total of ten disposal areas will be identified at SEAD-
12. At present, four such areas, identified as Area One (formerly SEAD-12B) and Disposal Pits
A, B and C, are known to exist based upon the ESI investigations and past operations at SEDA.
These areas are shown on Figure 4-6. The remaining six areas (Areas 2 through 7 on Figure 4-6)
are currently estimated based upon the aerial photo review presented in Section 3.1.1.2.5 of this
project scoping plan. Based upon the results of the geophysical investigations, any of these six
areas that is shown not to have a potential for buried wastes will not be sampled as a Class Two
area. Rather, any such area will be considered as part of the SEAD-12 Class Three area and
only two confirmatory samples will be collected from those areas. The laboratory analysis costs
for any un-used surface soil samples that are not collected as a result of such re-classifications
may be used for analyses of archived samples from the soil boring and test pitting programs.

However, if the geophysical or scanning investigations identify an area with potentially buried
wastes that is not currently indicated on Figure 4-6, then the remaining proposed work for a
currently identified Class Two area that is shown to be free of buried wastes will be performed in

the suspected disposal area identified by the geophysical or scanning surveys.

The 250 Class One and Class Two surface soil samples will be analyzed for radionuclides. Of
these 250 samples, those that are collected from the biased locations described above, (estimated

to be 30 surface soil samples) will also be analyzed for TAL/TCL constituents.
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4.2.4.2 Soil Boring Program

A total of up to 47 soil borings will be performed. These soil borings will be drilled within the Q
Area or at locations immediately upgradient of the Q Area. The locations of these 47 soil
borings are shown on Figure 4-7. Three additional subsurface soil samples will be collected in
the immediate vicinity of the existing upgradient monitoring wells at the OB Grounds. the OD
Grounds and SEAD 57. A single subsurface soil sample will be collected at each of these three
locations. The subsurface soil samples collected at these three locations will be analvzed for
background radionuclide concentrations only. The purpose of the 47 soil borings will be to
determine the thickness of waste materials, observe subsurface soils, measure the depth to
bedrock, and obtain subsurface soil samples for chemical and radiochemical analyses. These
data will also be used to assess the potential for contaminant migration to groundwater as part of

the groundwater receptor pathway.

Up to forty-one of the soil borings will be completed as monitoring wells. The purpose for
installing most of these soil borings/monitoring wells is to identify if any impacts are occurring
downgradient of known release areas. The soil boring/monitoring wells that are proposed for the
suspected Class Two areas identified by the aerial photo reviews (Areas 2 through7 on Figure 4-
7) will be installed only if any of the radiological surveys or test pit excavations indicate that a
release has occurred. Evidence that a release has occurred will be considered as any of the
following: a positive measurement on a volatile organic vapor meter, a positive measurement on
a volatile organic head-space analysis using a photo-vac or similar type of instrument, visual
staining of the ground or subsurface, the presence of military components or miscellaneous
military debris (not to include waste from former occupants of the area, such as farming debris),
or an above background measurement on a radiation scanning or exposure rate instrument. [f
none of these types of evidence are found during the surface scanning, direct exposure rate
measurements, or test pitting activities, then the laboratory analysis costs for any un-used soil
boring samples may be used for analyses of archived samples from other soil borings or from

archived samples collected during the test pitting program.

In order to select locations for the monitoring wells, the groundwater direction was assumed to
follow the contours of the ground surface. The groundwater elevation map presented in Figure
3-11 indicated that the groundwater flow direction in the northeast portion of SEAD-12 is to the

northwest. However, the groundwater contouring was based on data from three monitoring

Page 4-36
September 1997 H:AEng\Seneca\Scoping12-48-6311263text\Sectd-New wpb



ACADNSENECANRIF SASDI2NSDIZPHMW.DWG

Blooo 0 200 400"

ol

M12-15 A
& °E l | EE\wla—l

L D |
M2 o Mw1e-14 A__j i
©omwiers 7] alibdy

smﬂ
1
|

=&

spia-4SBIBIAS | l
Mw12-13GRRGARSRE | L (“ —
|- .' : A
SB12-3 “Yw\J/Ie= i DISPOSAL PIT
: MW12A— aMWl il ] 58 »
w"ﬁm@r L I

17=400’

APPROXIMATE

130 0 150 300
=

LocaT mrg g e —
DRY WA
DISPOSAL PIT 1=300
APPROXIMATE
LOCATION OF APPROXIMATE
WASTEWATER AREA OF
STORAGE TANK STRESSED
1000 GA VEGETATION
TN ]
_'____..-———‘—_'_-'ﬂ/ ______————___’___-_-_____-___-_——_-_.
] -
1 -
- ]
e =1 = s = Jp——
b T[S GUART POSTAN/
[ — MW12B . 1221 Q
x 4\ Bl2-5 ED

&%\HEB & AREA 1_(;|
: = @

ll'

7007 (

PAINT 01
12-37 :

DG soe -
ﬂ "’“””5 817
-==1=-—'—..—*"I.Lg*1.mi
i SR "1 ‘AD12A-1
0 wn ,
o ol
m w
LEGEND
MINOR WATERWAY (X] SURVEY MONUMENT
MAJOR WATERWAY . !
FENCE ROAD SIGN DECIDUOUS TREE
UNPAVED ROAD R ® A
g pRsagaast BRUSH LINE FIRE HYDRANT MANHOLE GUIDE POST
LANDFILL EXTENT 0O ] e
RAREOM POLE UTILITY BOX COORDINATE GRID —
S GROUND SURFACE (250" GRID)
ELEVATION CONTOUR - B
UNDERGROUND ELECTRIC
UTILITY LINE ow%alj:n UTILITY MAILBOX/RR SIGNAL
UNDERGROUND WATER (NOT ALL SYMBOLS MAY APPEAR ON MAP)
UTILITY LINE

KNOWN DISPOSAL PIT AREA
(PITS A,B, AND C)

CLASS ONE SURVEY UNIT

CLASS TWO SURVEY UNIT

) PROPOSED MONITORING WELL

/\ PROPOSED SOIL BORING

e EXISITNG MONITORING WELL

PARSONS

PARSONS ENGINEERING SCIENCHE, INC.

LIENT #PROJE

SENECA ARMY DEPOT

et

ENVIRONMENTAL ENGINEERING 1 '

FIGURE 4-7
SEAD—-12 PROPOSED MONITORI
WELLS AND SOIL BORINGS

NG

| VARIES PER VIEW I NOVEMBER 1696

INA




SENECA RIFS PROJECT SCOPING PLAN FINAL REPORT

wells, which are not enough data points to accurately depict the groundwater flow direction. In
addition, the groundwater elevations in the three wells differed by 0.68 feet, which does not
indicate a strong gradient in any direction. Generally, the groundwater flow direction at SEDA
is expected to be in a direction consistent with ground surface elevations. In the northeast
portion of the site, the ground surface contours and the presence of the unnamed stream south of
Disposal Pit A indicate that groundwater may flow radially from the topographic high between
monitoring wells MWI2A-1 and MWI2A-2, toward the southwest following the ground

contours.

Soil borings will be drilled according to the following schedule: Six soil borings will be drilled
at locations east and north of SEAD-12, and will be completed as background overburden
monitoring wells (MW12-1 through and MW12-6). Three soil borings will be drilled at
locations which are upgradient of the known and suspected disposal pits identified in the
northeastern portion of SEAD-12 and will be completed as overburden monitoring wells
(MW12-7, MW12-8, and MW12-9). Two soil borings will be drilled within Disposal Pit A
(SB12-1 and SB12-2) and two soil borings will be drilled in Disposal Pit B (SB12-3 and SB12-
4), which is located approximately 50 feet west of Disposal Pit A. One soil boring will be drilled
in between Disposal Pit A and Disposal Pit B and will be completed as overburden monitoring
well MW12-10. Three soil borings will be drilled downgradient of Disposal Pit B and each will
be completed as an overburden monitoring well (MW12-11 through MW12-13). Monitoring
wells MW12-10 through MW 12-13 will be situated using the soil gas survey results from this
area. Two soil borings will be drilled downgradient of Disposal Pit C and completed as
overburden monitoring wells MW12-14 and MW12-15. Two soil borings will be drilled in the
area to the northeast of Building 805 (Area 1 on Figure 4-7) and will be completed as overburden
monitoring wells MW12-16 and MW12-17. Two soil borings will be drilled at the location of
the former Dry Waste Disposal Pit situated north of Building 805 (SB12-35 and SB12-6). One
soil boring will be drilled immediately downgradient of the location of the former Drv Waste
Disposal Pit and completed as overburden monitoring well MW 12-18. Three soil borings will be
drilled in the vicinity of Building 819 and will be completed as overburden monitoring wells
MW 12-19, MW12-20, and MW 12-21. Two soil borings will be drilled in each of the two areas
(for a total of 4 soil borings) suspected of having been impacted by releases of paint and will be
completed as groundwater monitoring wells (MW12-36 through MW 12-39). The locations of
these soil borings will be determined using soil gas survey results. [f the soil gas surveys suggest

that no releases have occurred, these soil borings will be situated in areas where it is most likely
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that paint would have been disposed of (i.e, in close proximity to building doors or windows).
One soil boring will be drilled in a downgradient location of the sub-station situated north of
Building 815. This soil boring will be completed as monitoring well MW 12-40. One soil boring
will be drilled immediately downgradient of the 5,000 gallon UST north of Building 804 and
completed as bedrock monitoring well MW12-41. Depending on the results of the scanning
surveys, the exposure rate measurements, and the test pit excavations in Areas 2 through 7 (on
Figure 4-7), up to fourteen soil borings will be drilled around these potential Class Two areas.
The criteria for proceeding with a soil boring in these areas is detailed in the second paragraph
above. Any of these fourteen soil borings that are performed will subsequently be completed as
overburden monitoring wells (MW 12-22 through MW 12-35).

Soil borings will be performed by the continuous split-spoon method. Samples will be collected
every two feet from the ground surface to the bottom of the boring. At each boring location
except soil borings SBI12-5 and SB12-6, a 0-2" surface soil sample will be collected and
submitted for chemical and radiochemical testing. Two subsurface soil samples will also be
collected from each soil boring to be submitted for chemical and radiochemical testing. The
criteria for the selection of the subsurface soil samples submitted to the lab for chemical and
radiochemical testing is provided in Section 3.4 of Appendix A, Field Sampling and Analysis
Plan of the Generic Installation RI/FS Workplan. Additional sample selection criteria will
include any impacts that are observed during the radiological field screening of the slit spoon

material.

Additional samples will be collected from the soil borings for archive purposes. These samples
may be submitted for radiochemical testing in the event that additional analyses are required to
characterize any radiological impacts at SEAD-12. Archive samples will be taken from all
segments of the split spoon material where the screening measurements are more t