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AA
ABS
AEC
AEHA

ALARA
AMC
AN
ANOVA
AOC
APCS
AQCR
ARAR
AST
ASTM
ATSDR
AW
AWQC
AWQS

BAF
BALAT
‘BALCT
BAP
BCF
BDL
bls
BOD
BRA
BRAC
BTEX

LIST OF ACRONYMS

Atomic absorption

Absorption Fraction

Atomic Energy Commission

Army Environmental Hygiene Agency

Actual Evapotranspiration

As Low as Reasonably Achievable

U.S. Army Material Command

Army-Navy

Analysis of Variance (Test)

Area of Concern

Air Pollution Control System

Genesee-Finger Lakes Air Quality Control Region
Applicable or Relevant and Appropriate Requirements
Aboveground Storage Tank :
American Society for Testing and Materials
Agency for Toxic Substances and Disease Registry
Drilling Rod Size

Ambient Water Quality Criteria

Ambient Water Quality Standards

Boring

Bioaccumulation Factor

Benthic Aquatic Life Acute Toxicity Criteria
Benthic Aquatic Life Chronic Toxicity Criteria
Benzo(a) Pyrene

Bioconcentration Factor

Below Detection Limit

below land surface

Biological Oxygen Demand

Baseline Risk Assessment

Base Realignment and Closure

Benzene, Toluene, Ethylbenzene and Xylene
Carcinogenic Risk
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C

CA
CaCOj3
CEE
CERCLA
CFR
cfs

CI
CLP
cm
cm/sec
CME
CcOC
COD
COPC
cpm

Cr
CRAVE
CRT
CSM
CT
Ccv

D

DA
DARCOM
DCE
DCGL
DCT
DDD
DDE
DDT
DERA
DES
DO
DOA
DOD

Classification: For water Class C denotes all surface waters
Concentration of Particulate-Associated Chemicals in Ambient Air
Calcium Carbonate

Cation exchange capacity

Comprehensive Environmental Response, Compensation and Liability Act

Code of Federal Regulations

cubic feet per second

Chloride

Contract Laboratory Program

Centimeters

Centimeters per second

Central Mine Equipment

Chemical of Concern

Chemical Oxygen Demand

Chemical of Potential Concern

counts per minute

Chromium

USEPA Carcinogen Risk Assessment Verification Endeavor
Cathode ray tube

Conceptual Site Model

Central Tendency

Coefficient of Variance

Absorbed Dose

Absorbed Dose Per Event

Development and Readiness Command
Dichloroethylene

Derived Concentration Guideline Levels

Dose Conversion Factor

1.1-Dichloro - 2-(o-chlorophenyl) - 2-(p-chlorophenyl)
1.1-Dichloro - 2-(p-chlorophenyl) - 2-(o-chlorophenyl)
1.1.1-Trichloro - 2-(0-chlorophenyl) - 2-(p-chlorophenyl) ethane
Defense Environmental Restoration Account

Diethyl Stilbestrol

Disolved Oxygen

Department of the Army

Department of Defense
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DOE
DOT
dpm
DQO
DRMO
DWQS
E

EBS
ED
EEC
EF

Eh

EIS
EM
EMSOFT
EPA
EPC
EPM
EPT
EQ
ERA
ERAGS
ERQ
ES
ESE
ESF
ESI

ET
FDA
FCM
FI
FIDLER
FMP
FS

ft

Department of Energy

Department of Transportation
Disintegrations Per Minute

Data Quality Objective

Defense, Revitalization and Marketing Office
Drinking Water Quality Standard

The Emission Rate

Environmental Baseline Study

Exposure Duration

Expected Exposure Point Concentration
Exposure Factors/Frequency

Oxidation Reduction Potential
Environmental limpact Statement
Electromagnetic

Emission Model for Soil Organic Fate and Transport
Environmental Protection Agency

Explosive Point Concentration

Equivalent Porous Media

Ephemeroptera, Plecoptera and Tricoptera
Ecological Quotient

Ecological Risk Assessment

Ecological Risk Assessment Guidance for Superfund
Ecological Risk Quotient
Engineering-Science, Inc.

Environmental Science and Engineering
Environmental Science and Forestry
Expanded Site Inspection

Exposure Time Per Event

Food and Drug Administration

Food Chain Multipliers

Fraction Ingested

Field Instrument for the Detection of Low Energy Radiations
Forest Management Plan

Feasibility Study

Feet
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ft/day
ft/ft
ft/sec
ft/yr
FWIA
FWMP

g
GA

GAE
GC
GC/MS
gpm
GPR
GRI
GSSI

H3
HEAST
HHB
HI
HMX
HQ
HSDB
HSWA

IAG
ICF
IDW
ILCR
IR
IRIS
IRM
IRP
Kd

Feet per day

Feet per foot

Feet per second

Feet per year

Fish and Wildlife Impact Analysis
Fish and Wildlife Management Plan

gram

Classification: The best usage of Class GA waters is as a source of potable water

supply. Class GA waters are fresh groundwaters
Geophysical anomaly excavations

Gas chromatograph

Gas chromatograph/Mass spectrum

Gallons per minute

Ground penetrating radar

Gas Research Institute

Geophysical Survey Systems, Inc.

Dose Equivalent

Tritium

Health Effects Assessment Summary Tables
Human Health Bioaccumulation Criteria
Hazard Index
Octahydro-1.3.5.7-Tetranitro-1.3,5.7-Tetrazocine
Core Barrel Size/Hazard Quotient
Hazardous Substances Data Bank
Hazardous and Solid Waste Amendments
Infiltration

Interagency Agreement

ICF Technology. Incorporated

Investigation Derived Waste

Incremental Lifetime Cancer Risk

Ingestion Rate

Integrated Risk Information System

Interim remedial measure

Installation Restoration Program

Partitioning Coefficient
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Kh

Koc

Kp
LC50
LD50
L/min

Ib

LEL
LOAEL
LOT
LRA

m

m/s
MARSSIM
MCL
MCPA
MCPP
MCRW
MDC
mg/kg
mg/L
mg/I|
mg/m3
MHz

mi

MIE
Miniram
ML

mL
mL/g
mmHg
mmbhos/m
mR
MRD
mrem
MSL

Hydraulic Conductivity

Organic carbon coefficient

Permeability Coefficient

Median Lethal Concentration

Median Lethal Dose

Liters per minute

pound

Lowest Effect Level

Lowest Observed Adverse Effect Level
Limit of Tolerance

Local Redevelopment Authority

meter

meter per second

Multi-Agency Radiological Survey and Site Investigation Manual
Maximum Contaminant Level
4-Chloro-2-Methylphenoxy acetic acid
4-Chloro-2-Methylphenoxy-2-propionic acid
Microwell

Minimum Detectable Concentration
Milligrams per kilogram

Micrograms per liter

Milligram per liter

milligrams/cubic meter

Megahertz

mile

Monitoring Instruments for the Environment, Inc.
Miniature Real-Time Aerosol Meter
Inorganic Silt

Milliliter

milliliter per gram

Millimeters Mercury

Millimhos per meter

Milli Roentgen

Missouri River Division

milli roentgen equivalent man

Mean sea level
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MW
NA
NAVA
NBS

NGVD
NOAA
NOAEL
NPL
NRC
NRMP
NSF
NTU
NwW
NWI
NYCRR
NYS
NYSDEC
NYSDOH
OB

OD
ODAST
Ou

ov
OVvM
PAH
Parsons ES
Pb

PCB
pCi
PDM
PERC
PET
PID
ppm
ppmv

Monitor Well

Not analyzed or not available

North American Vertical Datum

National Bureau of Standards
Noncarcinogenic

National Geologic Vertical Datum

National Oceanic Atmospheric Administration
No Observed Adverse Effect Level

National Priority List

Nuclear Regulatory Commission

National Resources Management Plan
National Sanitation Foundation
Nephelometric turbidity units

Drilling Rod Designation

National Wildlife Institute

New York Code of Rules and Regulations
New York State

New York State Department of Environmental Conservation
New York State Department of Health

Open Burning

Open Detonation

One Dimensional Analytical Solute Transport
Operational Unit

Specific Ovid Quadrangle

Organic Vapor Meter

Polynuclear Aromatic Hydrocarbon

Parsons Engineering Science, Inc.

Lead

Plychlorinated Biphenyls

pico Curies

Miniature Real-time Aerosol Monitor Model
Percolation

Potential Evapo Transpiration
Photoionization detector

parts per million

Part Per Million Per Volume

November, 2001

Page xxv

PAPIT\Projects\SENECA\S 1 2RINREPORT\Final_Nov_0I\TOC.DOC



SENECA SEAD 12 FINAL RI REPORT
PM Particulate Matter
PPE Personal Protective Equipment
PR Percent Recovery
PSCR Preliminary Site Characterization Report
Psi Pounds per square inch
PT Monitoring Well
PVC Polyvinyl Chloride
QA Quality Assurance
QA/QC Quality Assurance/Quality Control
QC Quality Control
RAGS EPA Risk Assessment Guidance for Superfund
RAT Radiological Assistance Team (onsite Army)
RCRA Resource Conservation and Recovery Act
RF Response factor
RfC Reference Concentration
RfD Reference Dose
RI Remedial Investigation
RI/FS Remedial Investigation/Feasibility Study
RME Reasonable Maximum Exposure
ROD Record of Decision
ROPC Radionuclides of Potential Concern
RPD Relative Percent Difference
RQD Rock Quality Designation
SAF Society of American Foresters
SARA Superfund Amendments and Reauthorization Act
SB Soil boring
SCS Soil Conservation Service
SD Sediment
SDEF Standard Default Exposure Factors
SDG Sample Delivery Group
SEAD Seneca Army Depot (old name)
sec Seconds
SEDA Seneca Army Depot
SF Slope Factor
SFF Site Foraging Factor
SI Site Investigation
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SIPT
SIR
SKC
SOy
SOP
SOwW
SOw
SQL
SS

ST
STF
SUNY-ESF
SVO
SVOCs
SwW
SWMU
T*
T1,2-DCE
TAGM
TAL
TCE
TCL
TCLP
TDS
TEC
TEDE
TEF
TEL
TES
TIC
TKN
TLD
TOC
TOX
pE

Seismic Interpretation Program Terminal
Subsurface Interface

Supplier of Air Sampling Equipment
Sulfate

Standard Operating Procedures

Scope of Work

Statement of Work

Sample Quantitator Limits

Soil sample

Soil Moisture

Soil Transport and Fate

State University of NY College of Environmental Science and Forestry
Semivolatile Organic Compounds
Semi-Volatile Organic Compounds
Sediment and surface water sample station
Solid Waste Management Unit

Lag Times/Breakthrough Times for an Organic Compound
trans-1,2-Dichloroethylene

New York State Chemical And Administrative Guidance Memorandum
Target analyte list

Trichloroethylene

Target compound list

Toxicity Characteristics Leaching Procedure
Total dissolved solids

Toxicological Endpoint Concentration
Total Effective Dose Equivalent

Toxicity Equivalency Factor

Threshold Effects Level

Target Environmental Services, Inc.
Tentatively Identified Compound

Total Kjeldah Nitrogen

Thermoluminescent Detector

Total Organic Carbon

Total Organic Halogens

Test Pit
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TPH
TRPH
TRV
TS
UCL
ug/g
ug/kg
ug/L
ug/mg
ug/wp
uR

URF
USACE
USAEHA
USATHAMA
USCS
USDA
USEPA
USFWS
USGS
UST
UV/VIS
UXB
Uxo
vC
VLF-EM
VOA
vVOC
Vs

WB

WL
WRS
WSA

Total Petroleum Hydrocarbons

Total Recovered Petroleum Hydrocarbons
Toxicity Reference Value

Total Solids

Upper Confidence Limit

Micrograms per gram

Micrograms per kilogram

Micrograms per liter

Micrograms per milligram

Micrograms per wipe

micro Roentgen

Unit Risk Factor

United States Army Corps of Engineers

United States Army Environmental Hygiene Agency
United States Army Toxic and Hazardous Materials Agency
Unified Soil Classification System

United States Department of Agriculture

United States Environmental Protection Agency
United States Fish and Wildlife Service

United States Geological Survey

Underground Storage Tank

Ultraviolet/Visible

Unexploded Ordnance Clearance Subcontractor
Unexploded Ordnance

Vinyl Chloride

Very Low Frequency Electromagnetic

Volatile organic analyte

Volatile Organic Compound

Volt Second

Wildlife Bioaccumulation

Working Level (see page 3-7 for a definition)
Wilcoxon Rank Sum Test

Weapons Storage Area
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DATA QUALIFIERS

EPA - defined qualifiers for Organic Analyses are as follows:

B-

U-
% -

Yi=

This flag is used when the analyte is found in the associated blank as well as in the sample.
It indicates possible/probable blank contamination and warns the data user to take
appropriate action.

This flag applies to pesticide results where the identification has been confirmed by
GC/MS.

This flag identifies all compounds identified in an analysis at a secondary dilution factor. If
a sample or extract is re-analyzed at a higher dilution factor, as in the "E" flag above, the
"DL" suffix is appended to the sample number for the diluted sample, and all concentration
values reported are flagged with the "D" flag.

This flag identifies compounds whose concentrations exceed the calibration range of the
GC/MS instrument for that specific analysis.

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1:1 response is assumed, or when the mass
spectral data identification criteria but the result is less than the sample quantitation limit
but greater than zero. .

The analyte is a suspected laboratory contaminant. It's presence in the sample is unlikely
(applies to volatile and semi-volatile organic results).

The compound was detected above instrument saturation levels (applies to semi-volatile
organic results).

Indicates compound was analyzed for but not detected.

The reported result was derived from instrument response outside the calibration range
(applies to pesticide/PCB results).

The reported result is below the specified reporting limit (applies to pesticide/PCB results).

EPA - qualifiers for Inorganic Analyses are as follows:

B - Concentration qualifier which indicates that the reported value was obtained from a reading that

was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the
Instrument Detection Limit (IDL).

U - The analyte was analyzed for but not detected.
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INTRODUCTION

All data in this appendix have been validated using EPA Region II data validation guidelines. These

guidelines prescribe the use of the following qualifiers:

U The analyte was not detected.

uJ The analyte was not detected; however, the associated reporting limit is
approximate.

J The analyte was positively identified; however, QC results indicate that the
reported concentration may not be accurate and is therefore an estimate.

R The analyte was rejected due to laboratory QC deficiencies, sample preservation
problems, or holding time exceedence. The presence or absence of the analyte

cannot be determined.
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This purpose of this report is to present and summarize details of the Remedial Investigation (RI)
activities conducted at SEAD-12 at the Seneca Army Depot Activity (SEDA) in Romulus, New

York. The following report contains sections that:

o discuss the physical characteristics of the site,
e present and interpret the analytical results obtained during the investigation program, and
o identify sources of the potential impacts identified at the site.

SEDA is included on the federal facilities National Priorities List (NPL) and has been listed since
July 13, 1989.

Parsons Engineering Science, Inc. (Parsons ES) has been retained by the United States Army Corps
of Engineers (USACE) as part of their remedial response activities under the Comprehensive
Environmental Responsibility, Compensation and Liability Act (CERCLA) to perform these

activities.
1.2 GENERAL DESCRIPTION OF SEDA

SEDA is located approximately 40 miles south of Lake Ontario, near Romulus, New York (Figure
1-1). The depot lies immediately west of the village of Romulus, NY, 12 miles south of the villages
of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The nearest major
cities are Rochester, NY and Syracuse, NY located 60 miles northwest and northeast, respectively.
The facility is located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level -
(MSL), that forms a divide separating two of the New York Finger Lakes; Cayuga Lake on the east
and Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area.
New York State Highways 96 and 96A border SEDA to the east and west, respectively. Figure 1-2
presents a plan view of SEDA.

The 10,587-acre SEDA facility was constructed in 1941 and has been owned by the United States
‘Government and operated by the Department of the Army (DOA) since that date. From its
inception in 1941 until 1995, SEDA's primary mission was the receipt, storage, maintenance, and
supply of military items, including munitions and equipment. The Depot’s mission changed in
early 1995 when the Department of Defense (DOD) recommended closure of the SEDA under its

Livelink\seneca\SEAD-12\RI\drafifinal\Sect}.doc December 2000
Page 1-1



SENECA SEAD 12 FINAL RI REPORT

Water Information Center, "Water Atlas of the United States,"” 1973.

Wentsel, R.S., T.W. LaPoint, M. Simini, R.T. Checkai, D. Ludwig and L. Brewer, 1994. Procedural
Guidelines for Ecological Risk Assessments at U.S. Army Sites, Volume 1. Edgewood
Research, Development & Engineering Center, U.S. Army Chemical and Biological
Defense Command, Aberdeen Proving Ground, MD. ERDEC-TR-221.

Wentsel, R.S., T.W. LaPoint, M. Simini, R.T. Checkai, D. Ludwig and L. Brewer, 1994. Procedural
Guidelines for Ecological Risk Assessments at U.S. Army Sites, Volume I. Edgewood
Research, Development & Engineering Center, U.S. Army Chemical and Biological
Defense Command, Aberdeen Proving Ground, MD. ERDEC-TR-221.

Whittaker, J.O., Jr., 1966. Food of Mus musculus, Peromyscus maniculatus bairdi, and Permoyscus
leucopus in Vigo County, Indiana. J. Mammal. 47: 473-486.

Wildlife Resources Center, 1994. Natural Heritage Program.

Will, M.E. and G.W. Suter. 1994. Toxicological Benchmarks for Potential Contaminants of
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process. Oak Ridge
National Laboratory, Oak ridge, TN, prepared for US Department of Energy, Office,
ES/ER.TM-126.

Woodruff, D., 1992, Wildlife biologist, N.Y.S. February 2, 1992. Dept. Envir. Conservation

Zlotnik, V., 1994, Interpretation of Slug and Packer Tests in Anisotropic Aquifers, Groundwater,
Vol. 32, No. 5, pp: 561-766.

Page Ivi
February, 2002 P:APIT\Projects\SENECA\S 12RI\REPORT\Final_Feb_02\TOC.DOC



).’Fa" AT R o
i Haveh (3 ; ‘Hannibal PN g o o
° N Wolcott 3 o enter AR SO\ & 3.
7 . qLake Bluft B a7 A : owans ghd
Sodus Po 7, 1} LB & North Corners\ -\ )
ictory S W sville 4O
; 3 o ethel | - 3
. M (- — "\’ i_k Corners| { - N b
. o ’ , T \ . R
Sod ' o nsar‘i. ) Nol L \ 39, ‘)‘k\_& tra Thsonwall
odus j L Westb & W N .
L D A e - A Lysander |,
Al < NRpse} . 2 'C‘:’ . s X <
¥ N YN\ g Yo . b - Y R Balgiy, -~
J odus/ T\‘ . “Bulleo; Cent P 0 ™ idian ot “'- e ‘ v
; : S 0 Cyto ' .7 . . 9= ldwinsvil
L X ~ QRose - { . . Prainyille LN & e
f ayne . , | & . . -~ :
] marion <ol Center it . ( oli ¥ . \ , S 4
Y watworth f '+ ars 2 S Butlpd e rh . _ Ao\
1 ) 4 ) ! .
Orl—'( acedo "’_ . . ‘(\ - Fei ,."‘ [,
1) . - Cent Walworth Sta - - A - k
’ P - El‘\‘s RaImyra e MO( N\ yde |
pt STud . i S N\ Mg iy - \ S
ac Tk M T
,almy%':ru - > - of Tl .
3 4t - " < 3 - ¥ .7
h AN N R L.
- AR | . . Matbleloy TN ) SR
Farnfifigto . DR R k. Y \3 sl Al ~/dMarengo
i R W A & L . T W e
ST N R AR U) S VE ONTEZYMA NWRY “af u
ctor XCodmeugy iretan G L ' Tyre
= pche: v . ¢ Throopsv
~ * At s | ... ?
Shortsvilie]p- 2 2R 0
C LENGH . ive Poihts . o
- ~ 0 % F o
SENECA ARMY DEPOT [yl calFalisry”
A (3 < ayu.
-\
b N - N 1 Wateriogd t .
‘anandaiguay; Hopewali Center Sefleca Castf i ” m X(
5 ol J3 ; o yood
t A\ 'S By
Y7 4.1 v Ge a \‘\ l\ Flami
hint E \ ™ . Canoga ‘Junion 3
§ Reeds Cornzr; . . R s\ m i Springs
o Y, Y 2 . ’
NP \ L tte .
ottyge City § vy g :
i MadDougll Q’
3 A4 e
v 8 svanny lsowasco ’ 0 viyy.
]‘ﬁ > ~ sh A dian Covef, s .
mutus vrors  gQSneTWARY VA GlagHay \ )
v sca \
Z > lar RidSe| Venidel Center N quthe lO:an N A | :
3 r‘ - . i . ..
es! N\ \ N
P A Yol
@) N Q %
) R N\ .
7witiar OHayts, A\ N
- =z wd 8QrNeg . p\\‘ )
o > Shigrake .
e > WA \\ Y
,Zn N é . N o\
=S ‘ :
) 3 . Y
! : T~interlaken .
o N
8 m ‘5 Lpde Kel {\ L
, 4 Gy R Q
Wy T o R N \Y
. ¥ - Cove <X ’ N :
3 Sy ; < AN N o i
. 1 aywood ] .
\ : . Trumansb e
. M nsl

Wyers N, '} ! s West

NN

¢/
900 &s\bﬂ\'le L 20y 7
, N ,» ) “‘ \ N, x’@!fnl
T O M)

Uie;_, Sagu.

T
3 e 5 ts Aol
“1e00 P / \'\\‘
EnfieldQ "~ 5 /"/ . V\Jé

PARSONS

PARSONS ENGINEERING SCIENCE, INC.

CLIENT/PROJECT TITLE

SENECA ARMY DEPOT ACTIVITY

RI/FS
SEAD-12

EPT DWG NO
ENVIRONMENTAL ENGINEERING 729895-01002

FIGURE 1-1
LOCATION MAP

- j \ !
DA 3 Ao g

SCALE 1"= & MILFS APPROX DATE MAY 2000

RAGRAPHICS\SENLECAM.OCMPI-1.CDR(CLD)



-
P
N
, I.~
e L ®
P i i
/ - !
T S
!\-

.c‘ .‘c — -
§ R
S
"\_ M e

- .\“'a - a—‘. A"‘H“_—_‘
e 5%, i e,

C - O e MILIT, - RESERVATION
N N 0 - - ';"‘-""-u,__.:.:-:— =

- i) El .
% §

e
'S b}

L) 5 ',
y s
< . :I

l

ol

|
|

s
e/

e
"

!
i SENE
: o

LY

[

{

= T

YERKES ROAD |

i A

CA ARMY D

AIRFIELD
I's

00

PARSONS ENGINEERING SCIENCE, INC.

SENECA ARMY DEPOT ACTIVITY

RI/FS
SEAD-12

FIGURE 1-2

SENECA ARMY DEPOT MAP

1"~ 2000 [ ek

RAGRAPHIC SISENECA\S46_STRIFINBASE.CDR(CVM)

NOVEMBER 2000




SENECA SEAD-12 DRAFT FINAL RI REPORT

Base Realignment and Closure (BRAC) process. This recommendation was approved by
Congress on September 28, 1995 and the Depot is scheduled for closure by July 2001.

In accordance Wwith the requirements of the BRAC process, the Seneca County Board of
Supervisors established the Seneca Army Depot Local Redevelopment Authority (LRA) in
October 1995. The primary responsibility assigned to the LRA was to plan and oversee the
redevelopment of the Depot. The Reuse Plan and Implementation Strategy for Seneca Army
Depot was adopted by the LRA and approved by the Seneca County Board of Supervisors on
October 22, 1996. Under this plan and subsequent amendment, areas within the Depot were
classified as to their most likely future use. These areas included: housing, institutional,
industrial, an area for the existing navigational LORAN transmitter, recreational/conservation
and an area designated for a future prison. Figure 1-3 shows the distribution of the planned
future land use at SEDA.

1.3 SEAD-12
1.3.1 General Site Description

SEAD-12 is located in the northern portion of SEDA within the former nuclear Weapons Storage
Area (WSA) facility known as the Q Area. Investigation of SEAD-12 originally began as the
investigation of two separate areas, formerly designated as SEAD-12A (Radioactive Waste
Burial Site — northeast corner of Q) and SEAD-12B (Radioactive Waste Burial Site — northeast
of Buildings 803, 804, and 805). SEAD-12A encompassed an area of approximately 1,000 feet
long by 1,000 feet wide that is suspected to have included up to five separate small burial pits.
SEAD-12B, is smaller, encompassing an area measuring 300 feet long by 300 feet wide and is
suspected to have included a 5,000 gallon storage tank and a small dry waste pit. Locations of
these two historic SEADs are shown on Figure 1-4.

The bounds of SEAD-12 were expanded in 1995 to include all of the area outlined on
Figure 1-4, after the completion of the Expanded Site Inspections (ESIs) of SEAD-12A and
SEAD-12B and the submission of the report summarizing the findings of the ESIs at the two
historic SEADs. This decision was based on the similarity of the chemicals found at the two
historic SEADs and the general history of the Q Area that suggested that similar constituents
were likely to exist throughout the larger area. As redefined, SEAD-12 encompasses an area of
approximately 360 acres, including the areas that were formerly designated as SEAD-12A and
SEAD-12B in ESI. Also included in the investigations of the RI/FS at SEAD-12 are Building

715 and a portion of Reeder Creek. Building 715 is a sewage treatment plant that is suspected to
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SENECA SEAD-12 DRAFT FINAL RI REPORT

have received waste water from the buildings within the Q Area. Reeder Creek receives the
surface water runoff from SEAD-12 as well as any discharge from Building 715.

The northern portion of SEAD-12 was used for disposal of laboratory and maintenance wastes
and military components. The northeastern portion of SEAD-12 includes Buildings 803, 804,
802, 805, 806, 807, 810, 812, and 825 which were part of the 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. The redefined expanse of SEAD-12 is located in a part of SEDA where the

future land use is designated as recreational/conservation (see Figure 1-4).

The area designated as SEAD-12 excludes the area of SEAD-63, the Miscellaneous Components
Burial Site, which is located approximately halfway along the western boundary of the former Q
Area (see Figure 1-4). SEAD-63 is excluded from the SEAD-12 investigation as it is currently
subject to other actions including a non-time-critical removal analysis. Plans for the removal
action are presented in the draft-final Engineering Evaluation/Cost Analysis Approval
Memorandum (Parsons ES, July 2000) and Action Memorandum for the Miscellaneous Burial
Site (SEAD-63) (Parsons ES, October 1999).

1.3.2 Site History - Potential Release Areas

Activities within SEAD-12 between 1962 and the demilitarization of the base in 1996 are classified
or unknown. For reporting purposes and based on historical use of the site, the results of the
geophysical surveys, the radiological classification, and geographical location, nine potential
release areas have been defined for SEAD-12. Details of the ESI and RI activities in these areas are
provided in the following sections. The site history and conditions for the potential release areas,
Figure 1-4, are summarized below based on documented use between initial operations in 1957 to
1962, unclassified historical reports, and investigation observations.

) Building 819/EM-27 — Open ground and paved areas surround Building 819. Building
819 and the ground in its immediate vicinity were used in the initial WSA operations.
During 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. Presently, the building is completely de-
militarized. Because of the proximity of Anomaly EM-27 to Building 819, these two

areas were combined. EM-27 contained military-related debris.
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- Building 815, Building 816/ EM-28 — Activities within the buildings up until 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. After 1992, the buildings were used to de-militarize non-nuclear
components as part of the nuclear stockpile reduction effort. These buildings have a soil
covered roof. A military-debris related EM anomaly, EM-28 is immediately downgradient
to Buildings 815 and 816.

e Disposal Pits A/B — These disposal pits were initially identified in 1994 in association with
EM anomalies. Test pit excavations found metal and fiberglass debris, and miscellaneous
electronic components.

° Disposal Pit C — Initially investigated in 1994, the test pit operations found and removed
military-related debris, including cone-shaped military items. A large stainless steel
cylinder was found but not recovered.

B Dry Waste Disposal Pit — This lined pit is located northeast of Building 805 (the
equipment building for Building 804). Wastes from this pit were reportedly periodically
removed and shipped for disposal. 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 in 1962. The dry waste disposal pit was later excavated by SEDA
personnel in 1965 and 1986 and reportedly no buried wastes were found in the area.

° EM-5 — This anomaly was apparently associated with debris remaining from an original
farmstead that predates the SEDA.

o EM-6 — Associated with multiple EM anomalies, this area may have been a former
disposal pit for construction-type debris.

o Waste Water Treatment Plant — This area was evaluated to determine the impact from
operations at the facility.

U Class III Areas — This area encompasses the remainder of SEAD-12 that is not assigned
above and not classified as a Class I or Class Il area as described in Section 2.

The historical use of several of the SEAD-12 buildings. not included in the potential release areas
are described below. Currently, all buildings in the former WSA are completely demilitarized. The
following buildings are the subject of investigations described in the Draft Radiological Survey
Report, Class I and Class 11 Buildings (July 2000).

Buildings 803, 804, and 805
Buildings 803, 804, and 805 are located in the northern portion of SEAD-12, and include the area

investigated as SEAD-12B during the Expanded Site Investigation (ESI) conducted in 1994. This
area was the site of the initial WSA operations. During the period from 1957 to 1962, Building 803
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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 store 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 5
gallons of trichloroethylene, 1 gallon of alcohol and 1 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 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 in 1962. No data or further
information is available on these two excavation events. The dry waste disposal pit was later
excavated by SEDA personnel in 1965 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.

Building 804 has a floor drain system that leads to an emergency holding tank, or underground
storage 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 back filled in place.

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 803 was used by the Army as a
holding area for containerized radioactive wastes. Building 804 was occupied by the WSA

Security Systems Maintenance Division.
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Building 806

When the former WSO was active building 806 was used as a training center for radiological
assistance team personnel. Room number 1 in Building 806 was used as a calibrations laboratory

to calibrate and function check radiation scanning instruments with sealed radioactive sources.
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 that 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
(or receiving room) 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 812

Building 812 was used as the command structure for all security operations within the former
WSO. When the WSO was active all security activities including communications, monitoring,
patrolling, and security weapons storage were coordinated and controlled from Building 812.
One room within Building 812 (Room 32) was used to store military equipment containing
sealed radioactive sources as integral components.

1.3.3 Previous Investigations

SWMU Classification Report

The SWMU Classification Report (Parsons ES, 1994a) provides limited information about
SEAD-12, as this report was designed to briefly describe and evaluate all 72 of the SWMUs at
SEDA while also providing recommendations for future action at these sites. This report describes
SEAD-12 (Building 804 and Associated Radioactive Waste Sites), its physical make-up, the waste

characteristics associated with it, as well as other information related to migration pathways and
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exposure potential. The report recommended that a CERCLA Site Inspection (SI) be performed at
SEAD-12 as part of the investigation of Fifteen Solid Waste Management Units at SEDA. At the
time of the preparation of the SWMU Classification Report, SEAD-12 was classified as a
Moderately Low Priority Area of Concern.

Expanded Site Inspection

In accordance with the decision process outlined in the Interagency Agreement (IAG) between
the USACE, EPA, and NYSDEC, an Expanded Site Inspection (ESI) was performed at
SEAD-12A and 12B 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. A summary of the findings of the ESIs at both historic
sites (i.e., SEAD-12A and SEAD-12B) are presented below:

Soil

The results of the SEAD-12A ESI indicated that the subsurface soils in the area had been
significantly impacted by Radium-226 and its decay products (Ra-226 + D) and by cadmium. The
calculated annual radiation dose from the reported concentrations of Ra-226 +D in test pit samples
(TP12A-1-1, 492 mrem/year; TP12A-1-2, 1,342 mrem/year) exceeded both the New York State
and proposed federal criteria for the protection of the general public. Cadmium was also found in
five samples at concentrations ranging from 3.6 mg/Kg to 94.3 mg/Kg, exceeding cadmium’s
TAGM level of 1 mg/Kg. Additional soil analyses indicated that other volatile and semivolatile
organic compounds, pesticides and polychlorinated biphenyls and metals were also present in the
soils at SEAD-12A, but generally at low concentrations. Only two semivolatile organic compounds
[benzo(a)pyrene and dibenz(a.h)anthracene] were found at concentrations slightly above their
respective TAGM, while 17 other metals were found at levels slightly above their respective
TAGM values.

The results of the SEAD-12B ESI indicated that subsurface soils were not significantly impacted by
any of the constituents analyzed during the program. Volatile and semivolatile organic, pesticide,
PCB, metal and radionuclides were detected in collected samples but generally at levels below their
respective TAGMs. Seven metals (i.e., copper, magnesium, mercury, potassium, selenium, sodium,
and thallium) and the total radionuclide dose measured in one soil sample (105 mrem/year) were
above criteria levels.

Livelink'seneca SEAD- 1 2'RI'draftfinal\Sectl doc December 2000
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Groundwater

The results of the groundwater investigation at SEAD-12A identified levels of one volatile organic
éompound, metals and gross alpha and gross beta radiation. The reported concentration of acetone
was present at a low concentration, while the three high levels of iron were present in samples that
also exhibited high turbidity. With respect to the gross alpha and beta radiation, both constituents
were detected in three samples, but only one value of gross alpha was found at a level that exceeded

its criteria level.

Results from the area of SEAD-12B indicated that no volatile organic, semivolatile organic, or
pesticide/PCB compounds were present in the groundwater. Additionally, the results indicated that
measured concentrations of iron and manganese were above New York Ambient Water Quality
Standards (AWQSs) in all three samples, while concentrations measured for lead and thallium
exceeded AWQS in two samples. Finally, sampling results indicated that groundwater quality had
been impacted by three radionuclides (i.e., radium-226, lead-210, and uranium-235) as well as
gross alpha and beta radiation. The concentration of radium-226 and uranium-235 found in one
well exceeded proposed MCLs, while the concentrations measured for gross alpha in all four
samples exceeded state and federal criteria levels (i.e., NY AWQS, proposed MCLs and federal
health advisory). None of the measured gross beta levels exceeded proposed regulatory limits.

Surface Water

Surface water samples were not collected in the area of SEAD-12B during the ESI. Surface water
at SEAD-12A was found not to be significantly impacted by any of the constituents found during
the program. Analytes detected included semivolatile organic compounds, metals, potassium-40
and gross alpha and gross beta radiation. Iron, pentachlorophenol, and benzo(a)pyrene were each
found in a single sample at concentrations that exceeded state guidelines, while aluminum and
silver were found in two samples above threshold levels. Potassium-40 was detected in all surface
water samples collected at concentrations ranging from 18 to 98 pCi/L. Similarly. gross alpha (2 to
12 pCi/L) and gross beta (9 to 16 pCi/L) radiation were also detected in SEAD-12A surface water
samples.

Sediment

Sediment samples were not collected from SEAD-12B during the ESI. Semivolatile organic
compounds, metals and radionuclides were detected in sediment samples collected from
SEAD-12A. The metals iron, manganese and nickel were found in samples at concentrations

exceeding their respective lowest effect and severe effect levels. Only two semivolatile organic
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compounds (i.e., Di-n-butylphthalate and Fluroanthene) were detected in sediment samples, and
their reported concentrations were all low and below existing threshold criteria levels.

Comparably, although six radionuclides (i.e., lead-210, radium-226, radium-228, thorium-228,
uranium-235 and uranium-238) and gross alpha and gross beta radiation were detected in sediment
samples all measured levels were below the proposed federal criteria value (100 mrem/year above

background).

The draft final ESI report (Parsons ES, 1995) detailing the findings of the ESI and indicating that
impacts to soils, groundwater and sediment exceeding state and federal standards and guidelines
had occurred at SEAD-12 was issued in 1995. As part of the ESI report, a CERCLA RI/FS was
recommended for SEAD-12.

1.3.4  Archaeological Investigation

As part of the ESI for SEAD-12, a Phase I archaeological investigation was conducted at SEAD-12.
The survey consisted of background and preliminary document research, a pedestrian survey of the
entire 360-acre parcel, and the systematic excavation of shovel test pits in areas of high-, medium-
and low-probability. High-probability areas were identified through the archival research and
consisted of former historic farmsteads (19th and 20th century) while medium-probability areas
were designated around historic dumps discovered during the pedestrian survey. Low-probability
areas were considered to have a low to moderate potential for containing prehistoric (10.500 BC to
1,600 AD) materials. Combined, 463 shovel test pits were excavated within the bounds of
SEAD-12.

The Phase I survey resulted in the identification of eight archaeological sites (i.e., 7 historical sites
and 1 prehistoric site) and eight isolated finds. The eight sites included four sites associated with
former farmsteads, three with historic dumps, and one prehistoric site that consisted of an isolated
projectile point.  Historic farmstead features identified included structural remains (stone
foundations), features (i.e., cobble stone surface/path and a well) and numerous artifacts (e.g.,
creamware and pearlware, bottle and vessel glass, etc.). The prehistoric projectile fragment
resembled an Orient Fishtail type point from the period of 1,200 — 700 B.C. As a result of this
work, two sites were recommended as potentially eligible to the National Register as both sites
appear to have the potential to contain information important to regional history and retain a
sufficient degree of integrity. Full details of this survey are reported in the document SEAD-12
Phase 1 Archaeological Survey (parsons ES, June 1998).
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1.4 BACKGROUND INFORMATION
1.4.1 Geology

SEDA is located within one distinct unit of glacial till that covers the entire area between the
western shore of Lake Cayuga and the eastern shore of Lake Seneca. The till is consistent across the
entire depot although it ranges in thickness from less than 2 feet to as much as 15 feet with the
average being only a few feet thick. The till is generally characterized by brown to gray-brown silt,
clay and fine sand with few fine to coarse gravel-sized inclusions of weathered shale. Larger
diameter weathered shale clasts (as large as 6-inches in diameter) are more prevalent in basal
portions of the till and are probably rip-up clasts removed by the active glacier during the late
Pleistocene era. The general Unified Soil Classification System (USCS) description of the till
on-site is as follows: Clay-silt, brown: slightly plastic, small percentage of fine to medium sand,
small percentage of fine to coarse gravel-sized gray shale clasts, dense and mostly dry in place, till,
(ML). Grain size analyses performed by Metealf & Eddy (1989) on glacial till samples collected
during the installation of monitoring wells at SEDA show a wide distribution of grain sizes. The
glacial tills in this area have a high percentage of silt and clay with trace amounts of fine gravel. A
zone of gray weathered shale of variable thickness is present below the till in almost all locations at
SEDA. This zone is characterized by fissile shale with a large amount of brown interstitial silt and

clay.

This underlying bedrock below weathered shale is a member of the Ludlowville Formation of the
Devonian age Hamilton Group. The Hamilton Group, measuring from 600 to 1,500 feet thick, is
divided into four formations. They are, from oldest to youngest, the Marcellus, Skaneateles,
Ludlowville. and Moscow formations. The western portion of SEDA is generally located in the
Ludlowville Formation while the eastern portion is located in the younger Moscow Formation. The
Ludlowville and Moscow formations are characterized by gray, calcareous shales, mudstones and
thin limestones with numerous zones of abundant fossils (brachiopods, bivalves, trilobites, corals
and bryozoans: Gray, 1991). The lower two formations (Skaneateles and Marcellus) consist largely
of black and dark gray sparsely fossiliferous shales (Brett et al., 1991). Locally, the shale is soft,
gray, and fissile. Figure 1-5 displays the stratigraphic section of Paleozoic rocks of Central New
York. Three known predominant joint directions, N60OE, N300W, and N20OE are present within
this unit (Mozola, 1952). '

1.4.2 Hyvdrogeology

Available geologic information reviewed indicates that the upper portions of the shale formation

would be expected to yield small, yet adequate, supplies of water, for domestic use. Regionally,
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four distinct hydrologic water-bearing units have been identified (Mozola A.J., 1951). These
include two distinct shale formations, a series of limestone units, and unconsolidated beds of
Pleistocene glacial drift.

For mid-Devonian shales such as those of the Hamilton Group, the average yields (which are less
than 15 gpm) are consistent with what would be expected for shales (LaSala, 1968). The deeper
portions of the bedrock, (at depths greater than 235 feet) have provided yields of up to 150 gpm. At
these depths, the high well yields may be attributed to the effect of solution on the Onondaga
limestone that is at the base of the Hamilton Group. Based on well yield data, the degree of
solution is affected by the type and thickness of overlying material (Mozola, 1951). Geologic cross-
sections from Seneca Lake and Cayuga Lake have been constructed by the State of New York,
(Mozola, 1951, and Crain, 1974). This information suggests that a groundwater divide trending
north south exists approximately half way between the two finger lakes. SEDA is located on the
western slope of this divide and therefore regional groundwater flow is expected to be primarily
westward toward Seneca Lake.

Surface drainage from SEDA flows to four creeks. In the southern portion of the depot, the surface
drainage flows through ditches and streams into Indian and Silver Creeks. These creeks then flow
into Seneca Lake just south of the SEDA airfield. The central part and administration area of
SEDA drain into Kendaia Creek. Kendaia Creek discharges into Seneca Lake near the Lake
Housing Area. The majority of the northwestern and north-central portion of SEDA drain into
Reeder Creek. The northeastern portion of the depot. which includes a marshy area called the Duck
Ponds, drains into Kendaia Creek and then flows north into the Cayuga-Seneca Canal and to
Cayuga Lake

Data from site quarterly groundwater monitoring programs indicate that the saturated thickness of
the till/weathered shale overburden aquifer is variable, ranging between 1 and 8.5 feet. However,
the aquifer’s thickness appears to be influenced by the hydrologic cycle and some monitoring wells
dry up completely during portions of the year. Based upon a review of two years of data, the
variations of the water table elevations are likely a seasonal phenomenon. The overburden aquifer
is thickest during the spring recharge months and thinnest during the summer and early fall. During
late fall and early winter, the saturated thickness increases. Although rainfall amounts are fairly
consistent at SEDA, averaging approximately 3 inches per month, evapo-transpiration is a likely

reason for the large fluctuations observed in the saturated thickness of the over-burden aquifer.

Regional precipitation is derived principally from cyclonic storms that pass from the interior of the

country through the St. Lawrence Valley with local influence derived from Lakes Seneca, Cayuga,
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and Ontario providing some lake effect snows, leading to a significant amount of the winter

precipitation and a moderate the local climate.

1.4.3 Regional/Local Land Use

Historically, Varick and Romulus Townships within Seneca County developed as agricultural
centers supporting a rural population; however, there was a significant increase in the populations
of these two centers in 1941 when SEDA was first opened.

Land use in the region surrounding SEDA is largely agricultural, with some forestry and public
land uses (i.e.. school, recreation, and state parks) (Figure 1-6). Agricultural land uses are
categorized as inactive or active use. Inactive agricultural land consists of land committed to
eventual forest regeneration, land waiting to be developed, or land presently under construction.
Active agricultural land surrounding SEDA consists largely of cropland and cropland pasture. The
USGS quadrangle maps for the Towns of Ovid and Dresden, New York (1970), New York State
Department of Transportation (DOT) quadrangles for Romulus, New York (1978) and Geneva
South, New York (1978) do not indicate land designated for dairy production in the vicinity of
SEDA. Forested land adjacent to SEDA is primarily under regeneration although there are sporadic
occurrences of mature forest. Public and semi-public land use surrounding and within the vicinity
of SEDA includes Sampson State Park, Willard Psychiatric Center, and Central School (at the
Town of Romulus, New York). Sampson State Park encompasses approximately 1,853 acres of

land and includes a boat ramp on Seneca Lake. Future land use at SEDA is shown in Figure 1-3.

1.4.4 Regional Topography

SEDA lies on the western side of a series of north-to south-trending rock terraces that separate
Cayuga Lake on the east and Seneca Lake on the west. The rock terraces range in elevation from
490 feet above MSL in northern Seneca County to as much as 1,600 feet above MSL at the
southern end of the lakes. Elevations on SEDA range from 450 feet above MSL on the western
boundary to 760 feet above MSL in the southeast corner. The Depot's land surface generally slopes
downward to the west and upward to the north.

1.4.5 Regional Climate

Table 1-1 summarizes climatological data for the SEDA area. The nearest source of climatological
data is the Aurora Research Farm in Aurora, New York, which is approximately ten miles east of
SEDA on the east side of Cayuga Lake. The research Farm is administered by the Northeast

Regional Climate Center located at Cornell University in Ithaca, New York. Only precipitation and
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temperature measurements are available from this location. The other data reported in Table 1-1
were taken either from isopleth drawings from a climatic atlas, or from data collected at Syracuse,
New York, which is 40 miles northeast of SEDA. Meteorological data collected at Seneca Army
Depot Activity and Ithaca, NY were used to prepare the wind roses presented in Figure 1-7.

A cool climate exists at SEDA with temperatures ranging from an average of 23° F in January to
690 F in July. Marked temperature differences are found between daytime highs and nighttime
lows during the summer and portions of spring and autumn. Precipitation is unusually well-
distributed throughout the year, averaging approximately 3 inches per month. This precipitation is
derived principally from cyclonic storms that pass from the interior of the country through the St.
Lawrence Valley. Lakes Seneca, Cayuga, and Ontario provide a significant amount of the winter
precipitation and moderate the local climate. The annual average snowfall is approximately 100
inches. Wind velocities are moderate, but during the winter months, there are numerous days with
sufficient winds to cause blowing and drifting snow. The most frequently occurring wind
directions are westerly and west-southwesterly.

Daily precipitation data measured at the Aurora Research Farm in Aurora, New York for the period
(1957-1991) were obtained from the Northeast Regional Climate Center at Cornell University. The
average monthly precipitation during this 35-year period of record is summarized in Figure 1-8.

The maximum 24-hour precipitation measured at this station during this period was 3.9 inches on
September 26, 1975. Values of 35 inches mean annual pan evaporation and 28 inches for annual
lake evaporation were already reported in Table 1-1. An independent value of 27 inches for mean
annual evaporation from open water surfaces was estimated from an isoplethed figure in "Water
Atlas of the United States" (Water Information Center, 1973).

In general, climatological conditions that tend to promote good dispersions are high ambient
temperatures, high wind speeds, low precipitation amounts, and a preponderance of clear skies. As
Table 1-1 shows, temperatures tend to be highest from June through September. Precipitation and
relative humidity tend to be rather high throughout the year. The months with the maximum
amount of sunshine are June through September. Mixing heights tend to be lowest in the summer
and during the morning hours. Wind speeds also tend to be lower during the morning, which
suggests that dispersion will often be reduced at those times, particularly during the summer.

However, no episode-days are expected to occur with low mixing heights (less than 500 m) and
light wind speeds (less than or equal to 2 m/s). Information on the frequency of inversion episodes
for a number of National Weather Service stations is summarized in "Mixing Heights, Wind
Speeds, and Potential for Urban Air Pollution Throughout the Contiguous United States" (George
C. Holzworth, US EPA, 1972). The closest stations at which inversion information is available are
Albany, New York and Buffalo, New York. The Buffalo station is nearer to SEDA but almost
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SENECA SEAD-12 DRAFT FINAL RI REPORT

certainly exhibits influences from Lake Erie. These influences would not be expected to be as
noticeable at SEDA. SEDA is located in the Genesee-Finger Lakes Air Quality Control Region
(AQCR). The AQCR is designated as "non-attainment" for ozone and "attainment" or
"unclassified" for all other criteria pollutants. Data for existing air quality in the immediate area
surrounding the SEAD, however, cannot be obtained since the nearest state air quality stations are
40 to 50 miles away from the depot (Rochester of Monroe County or Syracuse of Onondaga
County). A review of the data for Rochester, which is in the same AQCR as SEDA, indicates that
all monitored pollutants (sulfur dioxide, particulates, carbon monoxide, lead, ozone) are below state
and federal limits, with the exception of ozone. In 1987, the maximum ozone concentration
observed in Rochester was 0.127 ppm. However, this value may not be representative of the SEDA

area which is in a more rural area.
1.5 OFF-SITE WELL INVENTORY

The section identifies private drinking water wells near SEAD-12. Knowledge of off-site wells is
required when assessing any potential threats to drinking water supplies from releases at the site
being investigated. Approximately 35 drinking water wells were identified within a one-mile
distance of the SEAD-12 boundary (Figure 1-9). One of the wells is located west of SEAD-12 and
within the bounds of SEDA, while the other 34 are exterior of SEDA. The on-site well is and has
historically been inactive and was originally drilled to serve as an emergency supply well in an

emergency. The remaining 34 wells are all private drinking water wells. There are no public water

supply wells within a one-mile radius of the site.
1.6 REPORT ORGANIZATION

The remaining sections of this report describe the investigation programs, the results of the data
collected during the RI and identify the magnitude and extent of impacts at the site.

The Study Area Investigation first part of Section 2.0 presents the methodologies used during the
field investigations. This is followed by a discussion of the technical approach of the RI and the
rationale for choosing the locations investigated during the field program. This section relates the
investigation programs (i.e., geophysical, surface water and sediment, soils, groundwater, and
ecological) to the important site features and characteristics, and sources of contamination.

Remedial investigation (RI) field work was completed as described in Section 2.

Section 3.0 discusses the results of the investigation programs, specifically, surface features,
ecology, surface water hydrology and sediments, geology and hydrogeology. The nature and extent

of contamination on and off-site is discussed in Section 4.0. Section 5.0 (Contaminant Fate and
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Transport) provides a discussion of the mechanisms involved in the weathering and transport of
constituents found at the site. Section 6 (Human Health Baseline Risk Assessment) evaluates the
risk to human health and the environment. Section 7 (Ecological Screening Risk Assessment)
presents the results of an evaluation of the risk to ecological populations. Section 8 (Summary)
presents an investigation summary, then lists conclusions and recommendations for each potential

release area. Appendices contain the supporting data for this report.
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2.0 STUDY AREA INVESTIGATIONS

2.1 INTRODUCTION

This section of the CERCLA Remedial Investigation (RI) Report describes the field activities
performed to characterize the nature and extent of risks posed by conditions at SEAD-12. These
activities were proposed in the Project Scoping Plan for Performing a CERCLA Remedial
Investigation/Feasibility Study (RI/FS) at Building 804, and the Associated Radioactive Waste
Burial Sites (SEAD-12) and the Miscellaneous Components Burial Site (SEAD-63) (Parsons ES,
1998). hereafter referred to as the Project Scoping Plan. As described in Section 1, field activities
were also completed at SEAD-12 as part of the Expanded Site Investigation (ESI) conducted in the
Spring of 1994. ESI activities were performed in two areas of the site known as SEAD-12A and
SEAD-12B and are described in the Eight Solid Waste Management Units (SWMUs) Report
(Parsons ES, 1995a). Based on the findings of the ESI, an RI/FS was recommended for SEAD-12
and the RI field investigation program was developed.

The SEAD-12 Project Scoping Plan described the specific field tasks to be performed at SEAD-
12, as well as field procedures associated with radiological survey investigations. The Generic
Installation Remedial Investigation/Feasibility Study (RI/FS) Workplan (Parsons ES, 1995b),
hereafter described as the Generic Workplan, described the operating procedures for the
remaining field investigation tasks (e.g. surface soil sampling, installation of groundwater
monitoring wells, etc.). Those portions of the Project Scoping Plan describing field activities
associated with SEAD-63 were later segregated from the work at SEAD-12 after the Army
proposed to perform an Engineering Evaluation/Cost Analysis at SEAD-63, instead of an RI/FS.

Tasks completed during the SEAD-12RI field investigation include:

o Geophysical Investigations:

° Radiation Scanning;

° Soil Gas Survey;

o Soils (surface and subsurface) screening, descriptions, and sampling;
o Groundwater field parameter screening and sampling;

. Aquifer Testing,

° Surface Water and Sediment Investigations ,

o Human Health Risk Assessment

° Ecological Risk Assessment, and

. Surveying

Livelink'sencca'RI'drafifinal' Sect2 doc December 2000

Page 2-1



SENECA SEAD-12 DRAFT FINAL RI REPORT

2.2 GEOPHYSICAL INVESTIGATIONS

The SEAD-12 RI geophysical investigations included the seismic refraction, electromagnetic (EM),
and ground penetrating radar (GPR) surveys, as described in Section 4.2.1 of the Project Scoping
Plan. These surveys were the first tasks performed in the Rl investigation since many of the
remaining field tasks were based on their findings. Figure 2-1 shows a decision flowchart
describing how the geophysical survey results were used in planning remaining field investigation
tasks. Upgradient and downgradient monitoring well locations were based on seismic refraction
survey results. EM and GPR survey results were used to plan test pit investigations, subsurface and
surface sampling locations as well as some radiological scanning surveys. These surveys were
completed in accordance with procedures described in detail in the Section 3.3 of the Generic
Workplan. ‘

P | Seismic Refraction Surveys

Seismic refraction surveys were performed at SEAD-12 to measure either the depth to the water
table or the depth to bedrock. Completed in August 1996, these 8 transects (920 linear feet), along
with topographic information, were used to more accurately determine groundwater flow direction
and to select locations for upgradient and downgradient monitoring wells installed during the RI
field investigation, Section 2.6. Seismic refraction survey procedures, briefly described below, are
described in detail in Section 3.3.1 of the Generic Workplan.

Four 115-foot seismic refraction transects were laid out at each of two sites at the north end of
SEAD-12, in the vicinity of Disposal Pits A and B (Figure 2-2). Due to a shallow water table
(generally <10 feet below ground surface) a low energy source (impact or dropped weight) was
sufficient as the seismic energy source to accurately image the water table surface. Geophones were
spaced at 5 feet or less throughout the survey. Five impact points were used for each geophysical
spread: one located at the spread center, one at each end of the spread and one approximately 40
feet beyond each end of the spread. A paper copy of each seismic record was made in the field.

Each record was reviewed for quality and a preliminary velocity analysis was performed in the field
to define the subsurface structure along each spread. This preliminary review focused on
determining if the water table surface had been properly resolved. At every shot point for each
spread, upon final acceptance of each shot, the seismic record was annotated to identify the transect

number, the spread number, the shot point number, and shot point location.

Subsequent to the seismic data collection, a survey was performed to provide X.Y,Z station
information for the seismic shot point locations to + 1.0 feet horizontally and + 0.1 feet vertically.

These data were used during seismic data reduction and seismic modeling.
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The results of the computer modeling were reviewed in conjunction with the known geology of the
site. The subsurface velocity layering was attributed to known or expected geologic units. A
detailed analysis was made of the velocity distribution of the upper unsaturated materials to ensure
that near surface low velocity materials were not adversely affecting the data quality and
interpretation. The velocity distribution within the bedrock was also reviewed to provide
information on the presence and degree of weathering and to identify any lithologic or fracture
related changes within the bedrock.

2.2.2 Electromagnetic Surveys

An EM-3lelectromagnetic survey was completed at SEAD-12 to identify areas where metallic
objects were buried beneath the ground surface. The EM-31 was conducted as described in
Section 3.2.2 of the Generic RI/FS Workplan (Parsons, 1995b) and was performed in north-south
transect lines spaced 20 feet apart across the entire site. Upon completion of the EM-31 survey,
the in-phase and quadrature components of the electromagnetic field were evaluated to identify
locations of possible buried metallic objects within the subsurface. Based on the in-phase
electromagnetic field data (Figure 2-3) four surface anomalies and 43 subsurface anomalies
were identified within SEAD-12. Subsequently, all EM-31 anomalies were re-located using an
EM-61, as described in Section 3.3.3 of the Generic RI/FS Workplan (Parsons, 1995b) and field
inspected in an effort to identify the sources of the anomalies.

All locations interpreted to have potential to contain buried metallic objects or debris (Table 2-1)
were assigned a electromagnetic anomaly number (i.e.: EM-11). These electromagnetic anomaly
locations are presented on Figure 2-3. These data were compared to the results of the GPR surveys
(described in Section 2.2.3) to provide as complete and as accurate interpretation of the subsurface
conditions as possible.

The EM-31 response was measured at a calibration area, free of cultural interference, at the start of
each day. This check was made to insure that no significant meter drift was occurring during each
day of surveying. The EM-31 instrument was initially calibrated by the manufacturer with this
secondary field calibration performed on a daily basis to insure repeatability of measurements and
to check against daily meter drift.

2.2.3 Ground Penetrating Radar Surveys

The objectives of the ground penetrating radar (GPR) surveys were to locate buried structures (i.e.,
buried or filled-in pits, trenches, disposal areas) and to provide better subsurface definition of
anomalies detected during the EM-31 surveys. The GPR transects surveyed in SEAD-12 during the
SEAD-12 RI/FS are presented on Figure 2-4. Two types of GPR surveys were conducted at
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Geophysical A

TABLE 2-1

ly In <

gati ry

SEAD-12 Remedial Investigation Report

Seneca Army Depot Activity

Electromagnetic Performed as Part of This Associated Monitoring
Anomaly ID Prgram? Interpretation based on Geophysical Data Associated Test Pit IDs Well IDs
SO-1 NO little vegetation cover, old 12 inch wrench at surface None
50-2 NO cement on surface of drainage ditch None
S0-3 NO cement on surface of drainage ditch None
SO-4 NO large area marsh, surface mostly saturated None
EM-1 NO disposal pit, characterized in 1994 None
EM-2 NO disposal pit, ch ized in 1994 None
EM-3 NO disposal pit, characterized in 1994 None
EM-4 NO small point source anomaly None
multiple large amplitude anomalies, may be buried
EM-5 YES drums TP12-15 MWI12-22
TP12-16 MWI12-23
EM-6 YES multiple medium sized lies, may be debris pit TP12-11 MW12-24
TP12-12 MW12-25
MW12-26
EM-7 YES small point source anomaly TP12-9
EM-8 YES moderate size point source anomaly TP12-10
EM-9 YES point source anomaly, in in-phase data only Hand Dug
small area, large amplitude anomaly, may be single
EM-10 YES buried object or small disposal pit TP12-21 MW12-27
SB12-28
EM-11 YES point source anomaly, in in-phase data only TP12-14
EM-12 YES point source anomaly, in in-phase data only TP12-22A
EM-13 YES small area, small amplitude ly TP12-22B
EM-14 YES multiple medium amplitude point anomalies TP12-24 MW21-31
MWI12-32
EM-135 NO probable septic system tank None
EM-16 NO point source anomaly, in in-phase data only None
moderate size point source anomaly, due to surface
EM-17 YES debris None
EM-18 NO A ly due to ise equif 1 MNone
EM-19 YES Anomaly due to backhoe None
lasge amplitude point source anomaly, later identified
EM-20 YES ) as associated with water line None
TP12-8
TP12-7B
EM-21 NO small point source anomaly, characterized in 1994 TP12A-7
TP12-TA
EM-22 NO small point source anomaly, characterized in 1994 TPI2A-6 MW12-34
TP12-5
EM-23 NO small point source anomaly, characterized in 1994 TPI12A-5 MW12-33
TPI2A-8
TP12-6
TP12-23
TP12-3
EM-24 NO Disposal Area C, characterized in 1994 TP12A-3 MWI12-15
TP12-4
TP12A-4 MW12-7
MWI12-14
EM-25 NO Disposal Area B, charactenized in 1994 TP12A-2 MWI12-13
SB12-3
SB124
TPI2-1
EM-26 NO Disposal Area A, characterized in 1994 TPI2A-1 MWI12-8
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TABLE 2-1
physical A Iy Investigation §

B ¥

SEAD-12 Remedial Investigation Report

Seneca Army Depot Activity

Electromagnetic Performed as Pant of This Associated Monitoring
Anomaly 1D Prgram? Interpretation based on Geophysical Data Associated Test Pit IDs Well IDs
TP12-2 MWI12-10
MWI12-12
SB12-1
SB12-2
EM-27 NO crushed drum at surface TP12-17 MWI12-21
point source anomaly, in in-phase anomaly only, may
EM-28 YES be associated with utilities TP12-18 MW12-29
TP12-19 MWI12-30
small area, medium amplitude anomaly, ground
EM-29 YES conductivity anomaly only Hand Dug
large area, plitude, ground conductivity
EM-30 YES anomaly due to high water table/surface water None
small point source anomaly, ground conductivity
EM-31 YES anomaly only Hand Dug
EM-32 YES small point source anomaly None
EM-33 YES small point source anomaly Hand Dug
small point source anomaly due metal farm debris on
EM-34 YES surface None
EM-35 YES small point source anomaly Hand Dug
EM-36 YES small point source anomaly due to debris on surface None
small ground conductivity anomaly only. Could not be
EM-37 YES reproduced None
EM-38 YES small point source anomaly TP12-20
EM-39 YES small point source anomaly Hand Dug
EM-40 YES small point source anomaly TP12-13
EM-41 YES small unreproducable point source anomaly None
EM-42 YES small point source anomaly Hand Dug
EM-43 NO transformer None
EM-44 NO large amplitude anomaly, associated with utility None
TPLZB-T MWTZS
TP12B-2 MW12-16
Former Dry Waste NO TPI12B-3 MWI12-17
Disposal Pit Area TP12-25 SB12-5
TP12-26 SB12-6
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SEAD-12 using a hand operated GSSI SIR-3 Ground Penetrating Radar unit with a 300 megahertz
antenna. Detailed operating procedures for conducting GPR surveys are included in Section 3.3 .4

of the Generic Workplan.

The number and spacing of GPR transects were based on the shape and extent of the EM-31

anomaly. For point and line or area anomalies the survey procedures were:

e Point Anomaly - two transects perpendicular to each other were performed over the point.
e Line or Area Anomaly - several transects were surveyed parallel to each other with line

spacing no more-than 10 feet apart.

The radar pulses from the antenna were reflected by subsurface materials to a receiver unit where
they were converted to analog signals. The electronically processed analog signal was recorded as
a continuous chart display on electro-sensitive paper, allowing real-time data interpretation. A
daily field calibration was performed over a known anomaly (buried water pipe) to insure
repeatability of measurements and to check daily meter drift.

2.3 RADIOLOGICAL INVESTIGATIONS

This section describes the outdoor radiological scanning survey conducted at SEAD-12 and sets
the basis for the soil sampling conducted for radionuclide constituents at the site. Other
radiological investigations were conducted at SEAD-12 and these include a radiological
investigation of the inside of on-site buildings, and sampling and analysis of groundwater,
sediment, and surface water for radionuclides of concern. The building radiological surveys are
addressed the Radiological Survey Report — SEAD-12, Class 1 and Class 2 Buildings (July
2000), describing survey work completed in buildings 803, 804, 805, 806, 810, 812, 815, 816,
and 819. The sampling and analysis of groundwater, surface water, and sediment for
radionuclides of concern are addressed in Sections 2.8 and 2.10 of this section. Additional detail

on the soil sampling conducted for radionuclide constituents is presented in Section 2.7.

Outdoor radiological surveys and soil sampling for radiological analytes were conducted to
identify any areas where radioactive materials were potentially released, and to collect sufficient
data to demonstrate that this site may be released for unrestricted use. For this radiological
survey, data collection followed procedures from several guidance documents. These guidance
documents included NUREG 1500, NUREG 1505, NUREG 1506, NUREG 1507, NUREG 5849,
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM-NUREG-1575, EPA
402-R-97-016, December 1997), Methods for Evaluating the Attainment of Cleanup Standards,
Volume 3 (EPA 1989), and procedures discussed in detail in the Project Scoping Workplan.

Livelink'seneca'RI'drafifinal Sect2 doc December 2000
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As these surveys are designed to compare survey area data sets to reference data sets, Data
Quality Objectives (DQOs), (Section 3.5 of the Project Scoping Plan) were used to determine the
minimum number of data points that are statistically needed from the survey units and reference

sites. The minimum number of data points for these data set comparisons are:

o 17 data points from each survey unit and

o 17 data points from the reference area.

Following NUREG and MARSSIM guidance, this number was increased by 20%, to 20 for each
data set,

2.3.1 Survey Units

For the purposes of establishing the sampling and measurement frequency of the radiological
surveys at SEAD-12, areas within the former Q Area were divided into survey units. Each
survey unit was then classified as a Class I, Class II, or Class III site based upon past operating
history in the area or in the building located within the area, as presented in Section 1.3. In
addition, area classifications were evaluated and adjusted based on field scanning results and
observations. The survey unit designations and the survey unit classifications, Figure 2-5, as
well as the rationale for those classifications are presented in Table 2-2. In the SEAD-12
Project Scoping Plan impacted areas were subdivided into three classes and defined as:

e Class I areas: Areas that have, or had prior to remediation, a potential for radioactive
contamination (based on site operating history) or known contamination (based on
previous radiological surveys). Note that areas containing contamination in excess
of the DCGL prior to remediation were classified as Class I areas.

Class II areas: These areas have, or had prior to remediation, a potential for
radioactive contamination or known contamination, but are not expected to exceed
the DCGL.

e Class III areas: Any potentially impacted areas that are not expected to contain any
residual radioactivity, or are expected to contain levels of residual radioactivity at a
small fraction of the DCGL, based on site operating history and previous
radiological surveys.

According to MARSSIM, a characterization survey is normally conducted prior to establishing a
survey area and assignment of its classification used for the final survey. Limited information
was available for much of the site and the Army did not feel it was cost effective to conduct both
a characterization and final survey of each building. Therefore, this survey program was

designed to serve as both a characterization survey and a final status survey to be conducted

Livelink'seneca\RI'drafifinal'\Sec12 doc December 2000
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within SEAD-12. Survey areas at SEAD-12 were established and assigned conservative
classifications based on past operating history. Sampling and measurement frequency of the
radiological surveys at SEAD-12, were then determined based on this classification. Although
establishment of survey areas and final survey classifications without first conducting a
characterization survey is a deviation from MARSSIM methodology, the conservative
classification system employed and dense sampling coverage assigned provided a high degree of
confidence for detection of radioactive contamination. The ultimate goal of collecting adequate
survey data to assess each survey area for both characterization and final closure is achieved

through the conservative assignment of classifications for each survey area.

Although MARSSIM allows the scanning of Class III survey units to be based on professional
judgment, grid-based surveys (Section 4.2.3.1 of the Workplan) were completed. Additionally,
non-impacted structures (i.e. areas with ne historical evidence of radionuclide impact) were
subjected to Class 11l surveys. Utilizing the methodology followed by the Army, each survey
unit was comprised of potentially multiple classifications and the number of data points were
based upon the classification.

2.3.2 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 listed in Table 2-2. In addition, Table 2-3 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
present as components of those items.

233 Instrument Daily Function Checks

All radiation survey data were collected using laboratory calibrated radiation survey instruments.
The surveying instruments were calibrated every twelve months with the exception of the
Bicron FIDLER (field instrument for detecting low energy radiations) which was calibrated
every three months. In addition to the periodic laboratory recalibration, daily function checks
were performed on all survey and health and safety instruments three times daily, using NIST
traceable radioactive sources. Appendix A documents the procedure and completion of daily

function checks.

All health and safety instruments were calibrated every six months with the exception of the

Bicron Micro-Rem that was calibrated every four months.

Livelinkiseneca'RI'drafifinal'Sectl doc December 2000
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Table 2-3

Military Items That Contain Radionuclides
As Integral Parts Of Their Components
SEAD-12 Remedial Investigation Report

Seneca Army Depot Activity

" Taken from the Generic Radioactive Commodity
Site Remediation Survey Protocol (November 1995)
Military Item 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
MC-1 Moisture Density Tester Am-241
M8A1 Chemical Agent Alarm Am-241
MA1 Tank Armor U-238
“IM1 Tank Armor DU (Depleted Uranium)
: ] Cs-137
MC-1 Moisture Density Gauge AM-241

Phpit\projectsisenecas | 2ritreportidraft\section2\tables\table2-3 xls
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2.34 Radiation Scanning Surveys

2341 Instrument Flag Values

During scanning surveys, the flag value (instrument efficiency) was determined on a daily basis.
Flag values were established for alpha, beta and gamma radiation for each instrument in use.

These values indicate whether further investigation in a particular area may be necessary. When
scanning or direct measurements exceed a flag value, additional investigations were performed
to verify if contamination existed and to identify the radioactive isotopes responsible for the “hot
spot”. The investigations may have involved comparing survey data to a survey area-specific

DCGLs, additional surveying, smear or material sampling.

The flag value was calculated using the following formula:

Flag=(Gs fo, * E,, )+ B

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

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 (Table 2-4);

B = daily background count rate (determined on an instrument specific basis,
background data collection at bunker C0912);

(U.S. Army Generic Radioactive Commodity Site Radiation Survey Protocol, November
1995)

Flag values, calculated early in the field work, were roughly twice background levels. Therefore,

two times the daily background reading was used as the field flag value.
2.3.4.2 Grounds Survey Instrumentation
Instruments used during the exterior grounds radiation surveys included:

e Bicron Analyst portable count rate meter combined with a Model G5 Fidler Nal (TI)
crystal scintillation probe employing a 5 inch diameter Nal (TI) crystal and photo
multiplier (FIDLER) - low energy gamma (y );

¢ Radiac AN/PDR-77 with Nal (TI) crystal scintillation probe - low energy gamma (y);

e Ludlum Model 3260 rate meter with Ludlum 43-37 probe - alpha (at), beta ([3).

e Ludlum Model 19 Micro-R meter — gamma (y );

Livelink'seneca'RI'drafifinal'Sec1 doc December 2000
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e Bicron Micro-Rem survey meter - beta (3), gamma (y ); and
e Ludlum Model 3 scaler/rate meter with a Pancake G-M probe - beta (). gamma (y ).

The last three instruments are primarily for exposure monitoring.

The FIDLER was the primary instrument used during exterior grounds surface scanning surveys,
replacing the Radiac AN/PDR-77 that was used initially. The FIDLER scanning instrument,
configured with an open window, represented an instrumentation compromise, scanning for low
energy gamma and for the broadest possible energy range. The FIDLER’s short reaction time to
small changes in direct radiation levels and its audible indicator capability made it preferable for
scanning surveys. Audible indicators were used to identify locations having elevated (>1.5 to 3
times ambient) levels of direct radiation.

Scanning using the FIDLER involved moving the probe across the ground surface at speeds of
0.5 meters per second or less, while sweeping the detector from side to side. The probe was
moved in such a manner so that four sweeps were 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 was employed to maximize the detection of small variations in direct
radiation levels (typically between 100 and 300 counts per minute). Detailed scanning
procedures are discussed in Section 4.2.3.1 of the Project Scoping Plan.

The Ludlum Model 19 Micro-R meter was used to evaluate suspected hot spots located by the
Bicron Fidler or the AN-PDR-77. Upon locating and duplicating a hot spot with the Bicron
Fidler a higher resolution, 100 percent coverage survey was conducted with the Micro-R over the
hot spot in a cross pattern at 0.5 foot increments to ensure that the hot spot was reproducible with
a second instrument and therefore due to a concentration of radionuclides and not a perturbation
in background radiation. Locations detected and duplicated in this manner where a hot spot was
suspected to exist were marked for later soil sampling.

Exposure rate measurements were collected in SEAD-12 employing either a Bicron Micro-Rem
survey meter or a Ludlum Model-19 Micro-R meter depending on instrument availability.

A Ludlum Model 3 scaler/rate meter with a Pancake G-M probe was employed to scan the hands
and feet of personnel at noon and at the end of each day to ensure that personnel were not
transporting radioactive contamination off site on their hands and feet.

2343 Alpha, Beta, and Gamma Scanning Surveys

The scanning surveys were conducted following the schedules detailed below. Areas where

scanning measurements indicated the potential presence of residual radiation were marked for

Livelinkiseneca'RIdrafifinal Sect2 doc December 2000
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further investigations. Professional judgement was used to determine if additional surveys were
warranted. The additional surveys included additional direct measurements, additional surface
scanning (such as a 100% coverage using a Nal detector), or material sampling depending upon
the subject surface and radiation levels detected.

Class I Survey Units

Scanning coverage of surfaces and grounds within Class I survey units entailed 100% coverage
of surfaces for gamma radiation based on a 1 by 1 meter grid spacing. Alpha and beta grounds
surveys were performed on asphalt and concrete covered areas immediately surrounding Class |
buildings. Class I survey units, as shown in Figure 2-5, in SEAD-12 were:

e pavement surrounding Buildings 803, 804, 805, 815, 816, and 819, as well
as the grass covered areas immediately surrounding buildings 803, 804, 805,
819, and disposal pit A;

e grass covered roofs of buildings 815 and 816;

e drainage ditch immediately east and north of buildings 815 and 816; and

e ground surface over disposal pit C and area immediately surrounding
disposal pit C area (reclassified from Class II and rescanned based on debris
from test pit TP12-3)

Class II Survey Units

Class II survey units were scanned at a frequency of 50% coverage for gamma radiation, As
shown on Figure 2-5, areas surveyed as Class II units were:

e grass covered area north of buildings 803, 804, and 805;

e grass covered area north of disposal pit C where several small point source
electromagnetic anomalies were found.

e electromagnetic anomalies EM-27 and EM-28 (due to proximity to buildings
819 and 815/816); and

e electromagnetic anomalies EM-5 and EM-6 (due to possible Army-related

debris visible on the ground surface).
Class III Survey Units
The Class Ill Scanning surveys, covering the remainder of SEAD-12 not included in Class I,

Class II or building surveys, were completed along survey lines that were separated by

approximately 15 meters, resulting in a surface coverage of approximately 10%. Surface

Livelink'seneca\RI\drafifinal' Sec12 doc December 2000
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scanning surveys of pavement surfaces were conducted for alpha, beta, and gamma radiation.

Surveys of unpaved exterior grounds were performed for gamma radiation only.
2344 Alpha and Beta Direct Measurements

Direct measurement surveys compare grid area alpha and beta radiation measurements taken on
asphalt and concrete areas to daily flag values (Section 2.3.4.1). These surveys were performed
to detect areas where elevated levels of surface, or near surface, radiation may be present at
levels undetected by gamma scanning. The direct measurement survey data were compared to
the daily flag value. Alpha and beta direct measurements were also taken in areas where the

gamma flag value was exceeded.

An area at Building 819 was the only location where the daily flag values for alpha and beta
were exceeded. This area and the actions taken are summarized in detail in Section 4.3.1.1.

All direct measurements were recorded on grid diagrams that are directly related to the grid
pattern established in each survey unit. Building exterior pavement grid sizes were 10 meters by
10 meters. Each survey set grid was such that at a minimum 20 data points were collected per
survey area. For all classes of survey unit, direct measurement data points consist of integrating
counts over a 1-minute period.

Class I Survey Units

Direct measurements of alpha and beta surface activity were performed for select grids locations
using the instruments outlined in Section 2.3.4.2. For Class I surveys, direct measurements were
collected in paved areas with one data collection location per 10 meter by 10 meter grid. The
instrument was located at the center of the subject survey grid.

Class 11 Survey Units

Class 11 direct measurement surveys, measured alpha and beta surface activity in the same

manner as Class | surveys.
Class Three Survey Units

Class I direct measurement surveys, measured alpha and beta surface activity in the same
manner as Class [ surveys.
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2.3.4.5 Exposure Rate Surveys

Exposure rate measurements were collected in units of pRem/hr using a Bicron Micro-Rem
meter or in pR/hr using a Ludlum Model 19 Micro-R Meter. Exposure rate surveys determine
whether specific location exposure rates are above or below the guideline value for a
radiologically safe working environment (Scoping Plan, Section 4.2.3.3). A minimum of 20
exposure rate measurements were collected from each survey unit in order to meet the DQOs
selected for SEAD-12. Additional exposure rate measurements were collected at all soil,

groundwater, surface water, sediment, and archeological sampling locations in SEAD-12.

2.3.5 Bore Hole Geophysics Survey

A bore hole geophysics survey was performed in the area of Disposal Pits A and B to define the
horizontal and vertical extent of Radium-226 contamination in the waste material and the
surrounding subsurface. The methodology employed was based upon and closely followed the
methodology described in “Estimate of Volume of Radium Contaminated Soil On Five Sites In
Ottawa, Illinois” prepared for the USEPA by the Argonne National Laboratory (document
ANL/ESH/TS-89/100). The borings were surveyed using a model 44-62-2 1-inch down-hole
probe equipped with a Nal crystal gamma scintillator and photomultiplier in conjunction with a
hand held Ludlum model 12 scaler/ratemeter. The probe, the scaler/ratemeter, and the associated
cable were calibrated as a set in the laboratory immediately before they were used for this project
to maximize data quality. Laboratory calibration included calibration sources: lodine-125,
Cobalt-157, Barium-133, Cesium-137, and Radium-226. In addition to the initial factory
calibration, daily function checks were performed using NIST traceable sources to ensure that

the instrument was operating within specific operational guidelines.

A detailed description of the bore hole survey procedures were provided in Section 4.2.1 of the
Project Scoping Plan. In general, the gross gamma radiation flux was measured from the bottom
of the bore hole to the top in 0.5 foot increments. At each measurement interval, the bore hole
probe was held stationary for one minute and the total counts of gamma radiation flux (cpm)

recorded.

Sixty-five (65) bore hole locations were placed at the grid nodes of the 15-foot by 15-foot grid
established over the Disposal Pit A and B area (Figure 2-6). Four additional bore holes were
placed in background locations upgradient of disposal pits A and B. Bore hole locations were
also placed at 15-foot intervals along three lines extending radially downgradient from the
downgradient boundary of Disposal Pit A. These data were used qualitatively to identify areas
of elevated count rates that were then targeted for intrusive investigations during the soil boring
and test pit programs (Section 2.7.1).
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penetrometer point to dislodge from the rod, thus creating a void space through which soil gas
was collected. Bentonite chips were hydrated and packed around the sampling rod at the ground
surface to prevent influx of atmospheric air into the sampling probe. The top of the sampling rod
exposed above ground surface was fitted with a coupling containing evacuation and sampling
ports. Latex laboratory tubing connected the evacuation port to the intake of a SKC Aircheck
Sampler Pump. The sampling port was fitted with a new self sealing Teflon® septum at each
location to avoid cross contamination.

The sampling probe was purged for 2-3 minutes, after which a sample was collected. The effluent
gas was monitored continuously with an Organic Vapor Meter (OVM). If the effluent monitoring
indicated an increase in the concentration of volatiles a soil gas sample was collected prior to
completing the 2-3 minute purge; a second sample was collected after 2-3 minutes. Gas samples
were collected to coincide, as much as possible, with the highest concentration of gas measured by
the OVM. Approximately 3 ml of soil gas was extracted through the sampling port' using a
Hamilton Gastight™ sampling syringe.

2.5.2 Analytical Support

A temporary soil gas laboratory was established in a field trailer located at the entrance to the OB
Grounds. Soil gas samples were analyzed in the field using a Photovac 10S50 portable gas
chromatograph to facilitate real time data acquisition. The volume of the gas sample (between 0.25
ml and 1.0 ml) injected into the portable gas chromatograph depended on the expected VOC
concentration in the sample. Expected VOC contents were estimated by continuous OVM
measurements during sample collection. A smaller sample volume was used where high VOCs
were expected to keep detector response within the calibrated range of the instrument.

The field calibration standard was prepared from a certified gas standard. The gas standards used
for this project were prepared by Scott Specialty Gas which is certified by National Specialty Gases
to be traceable to the National Bureau of Standards (NBS). The gas standard mixture included
benzene, toluene, ethylbenzene, M-xylene, O-xylene, and P-xylene, each at concentrations of 51.5,
50.4, 50.0, 50.3, 50.3, and 50.1 (parts per million per volume (ppmv)), respectively. Dilutions were
made from this standard by injecting a known volume of calibration gas into a clean glass sampling

bulb of known volume. The instrument was calibrated each day prior to the analysis of a sample.
253 Data Interpretation
The interpretation of the soil gas data involved identification of each organic compound by

retention time comparison with gas standards. Sample concentrations were quantified using the
following equation:
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C=RF,  xDR

slope compound

where:
C = Concentration of the gas (ppmv);
RF = Response Factor (based on the slope of a line for a standard compound); and

DRcompound = Detector Response for a specific compound [volt-seconds (vs)].

The final concentration of the collected sample was determined by applying either a dilution factor
or a concentration factor, depending upon the volume injected. The prepared calibration curves and

best fit line statistical analyses are presented in Appendix F.
2.6 REFERENCE DATA SETS

Reference data sets for soil, sediment, surface water, and groundwater were established for
chemical and radiological data. Site-wide background data sets developed for soil and
groundwater (used for the calculation of TAGM values for some metals) are included in the
appendices G and J. Background sample locations specific to SEAD-12 are listed by matrix in
Sections 2.7, 2.8 and 2.9, and designated on the analytical matrix tables included in those

sections.

The site specific background soil sample set were collected for the characterization of
radiological data. The data set consists of surface (27) and subsurface (14) soil samples
collected from locations that are up and cross gradient to SEAD-12. The subsurface samples
include a mid-depth soil sample collected near each of the three existing background monitoring
wells that were used for the background groundwater database, and subsurface soil samples
collected from each of the six up or cross-gradient monitoring wells installed east and north of
the WSA. Surface soil samples include: samples collected upgradient monitoring wells installed
east and north of the WSA, samples collected from various locations east and north of the WSA,
and soil samples collected in the North Post’s baseball field.

The background surface water and sediment sample set consists of a total of nine background
surface water and nine sediment samples collected from within drainage ditches and Reeder
Creek locations upgradient of SEAD-12.

The site-wide background groundwater data set consists of samples collected from nine
monitoring wells for chemical characterization. For radiological and metals characterization, six

wells east and north of the WSA were sampled.
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2.7 SOILS INVESTIGATION

The soils investigation program was completed in accordance with the Project Scoping Plan and

Section 3.4 of the Generic Workplan. The investigation objectives were:

e determine the nature and extent of soil impacts,

e provide data on the background soil quality,

e investigate anomalies detected during the geophysical survey, and
e investigate stratigraphic and bedrock conditions.

The locations of soil borings, monitoring wells, and test pits, Figure 2-8 and Figure 2-9, proposed
in the Project Scoping Plan were adjusted based on results of geophysical investigations, radiation
scanning investigations, bore hole geophysics investigations, and soil gas investigations. Individual
soil boring logs, monitoring well installation logs, and test pit logs are included in Appendix B.
Soil sampling is discussed below in terms of surface (0-0.2 feet) and subsurface (>0.2) sampling,
and in terms of associated potential release area.

Screening procedures were implemented in association with all types of soil sampling (borings, test
pits, and monitoring wells). Soil samples collected during the SEAD-12 soils program were
screened for volatile organic compounds using an Organic Vapor Meter (OVM) 580B and for gross
gamma radiation flux with a Ludlum Model-19 Micro-R meter. The OVM was calibrated at the
beginning of each day and checked at the end of each day. As described in Section 2.3.3 function
checks were completed 3-times per day. Procedures for the calibration of the OVM and function
checks of the Ludlum were provided in the Generic Workplan and the Project Scoping Plan.

A Ludlum model 3 scaler/rate meter with a Pancake G-M probe was used twice daily (noon and at
the end of the day) to scan the hands and feet of all personnel. This scanning was for personal
protection and to ensure that radioactive contamination was not transported offsite on the hands and
feet of site workers. Access to SEAD-12 was restricted to Environmental and Army personnel with
a chain link fence and a remotely operated gate. In addition, all field personnel were enrolled in a
thermoluminescent detector (TLD) badge program. All personnel wore a TLD badge at all times
when they were working in SEAD-12. TLD badges were analyzed on a quarterly basis, with

personal exposures calculated for each site worker.

Livelink'seneca\RI'draftfinaliSect2 doc December 2000
Page 2-27



ANSEADIZ\BAMPLELO\GKLOCS APR

G \AV_GIS30\

150 0 150

2

RN . oo sz =05 Patrol Roads — —"“\ : \: I\
B s B T Digpasal Pit C i b
7 -;?f_-’«'.f";-jf : T s P pawns 7 ) Gl
e el 2 b '
% S A % bry Waste

7| Plepesal Pit

oyt T

e
R S
s ;,-’5’:",5,»- 5

o ,f;l,,;/«;» i
K e

A SB12-10
SOIL BORING
............ LOCATION
RADIATION

CLASSIFICATION AREAS
E55 crass 1
7224 cLASS 2

| [ ] cLass 3
it
'1.: d 1
ARt ® MW12-17
L} 'w e MONITORING WELL
it 511'11 LOCATION
L L
g N ® MW12-815
? i tht SUPPLY WELL
2/ i }}1 LOCATION
3/ It 111
. g | Ll 500 b} 500
2| i '-ll\! e —
1 i%‘. I i :‘i_!ﬁ.,l (feer)
- ol Tl
;.'_ 'fi.lxl" l’ﬁ%%il'T‘ll =
A ' {0 @) parsons
. i ]'li *T.II,]“ PARSONS ENGINEERING SCIENCE, INC.
G . Rhi!
R \. __ | RRaL SENECA ARMY DEPOT ACTIVITY
ﬂl:-ll I,:I 11'0| : / gk .\i ®' ..? ”|I'| RI/FS
\ 0 :,:: .g_. f\n 2 Wu.;; pv:r T‘ .-’I f 'I :1T%'L - SEAD 12
‘\;‘\ | |- ‘!g‘ ) e MWI25D Mhwirae - /_l_ S ) #'\%'1
NI . - FIGURE 2.8
AR RItE \ .f it SOIL BORINGS AND MW
NSO 481 \ | iy
‘“-\:\\ X + I3 Tg | % LN
Ay b | -'_‘m 0

/ 3] i AN
1 ! e A85 \ - - - LR SCALY 500 AR Boool %= Sheet 1 of 1




L AAY_GISS0\SENECA\ARCVIEW\BEAL- 12\ 12-BASE APK

& SR 4
="
Jarth-Halrahl el \._\.
Slare Sy \Q\ M N N1016250
FatfolKoag—— — e, Yy A0

Former Dry Waste Disposal PitC \ i !I
Oisposal Pit - . 1
)

h O

N1015750

! +
h Diaposaﬁ’ A N1015250
| i N

NiD ;i;SIJ

+

N1014250

NN‘H;;G

=——"=’“"" ;
R

N1013250

N

:.-.- [)1])1.£ Bldn‘!DZ__

N1012750

; \
YT ‘z}\\\:\

. |I l” : \r-EM-uX o8l | { . I. < ; = x _§§, —
‘k\ _.L\!lllr Z’.? a \ﬁ\\_‘ : : | I' lI l 1224 BE M\%\

LEGEND

B Tp12-20

Z

TESTPIT LOCATION

x EM-15

ELECTROMAGNETIC
ANOMOLY LOCATION

. POTENTIAL RELEASE
AREA
600 0
] —— —
(feer)

[E PARSONS

PARSONS ENGINEERING SCIENCE, INC.

:\\ --\\\_ 1 “ ] i %% _‘ % | ) % \ i \(/ - N \
\+ | S i . “"ﬁx Eroan 7o) BN R\§ SENECA Am@; DEPOT ACTIVITY
1o et o - il ' SEAD 12
[
L ,'J FIGURE 2-9
N1D11250 %! /Iff)’-:]' TEST PITS
2 / . " SCALE 1600 TATE_ {RRV Sheet 1 of 1




SENECA SEAD-12 DRAFT FINAL RI REPORT

2.7.1 Subsurface Soil Sampling

The subsurface soil sampling locations for each potential release area and location identifier
(LOC ID) are listed in Table 2-5, for samples collected in conjunction with soil borings and
monitoring wells, and in Table 2-6, for samples collected from test pits. The samples were
analyzed in accordance with the methods presented in the table.

2.7.1.1 Soil Borings
Drilling Procedures

During the SEAD-12 RI and ESI investigations sixty-two soil borings were drilled (including soil
borings completed as monitoring wells). Fifty-two (52) of these borings were drilled to auger
refusal, with continuous split-spoon sampling for stratigraphic logging and chemical sampling. As
shown in Figure 2-8, the borings are concentrated around buildings, disposal pits, and geophysical
anomalies. The rational for the borings is described in detail in Section 4.2.4.2 of the Project
Scoping Plan and is summarized here:

e  Assess background conditions;

e Investigate the extent of possible paint releases in the area of Buildings 813, 814, and
817, based on the soil gas survey:

e Investigate subsurface soil impacts related to possible leakage of transformers
Buildings 815 and 818;

e Investigate impact around disposal pits A,B, and C;

e Investigate impact around old dry waste disposal pit north of buildings 804 and 805

e [nvestigate subsurface soil impacts from building 819; and

o Investigate content and impact of underground storage tank behind building 804.

Drilling was completed by a CME 55 drill rig using with 4.25-inch 1.D. hollow stem augers and
standard 2 inch carbon steel split spoons. These borings were drilled to investigate stratigraphic,
chemical, and radiological soil conditions across the site and to collect background chemical and
radiological data.

Drilling and sampling procedures are described in detail in Section 4.2.4.2 of the Project Scoping
Plan, and in Section 3.4 of the Generic Workplan. All soil borings were logged using a
standardized boring log form. All soil samples were classified and described according to the

Unified Soil Classification System (USCS) modified with the Burmister soil classification system.
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SENECA SEAD-12 DRAFT FINAL RI REPORT

Sampling Procedure

The protocol for soil sampling, as defined in the Project Scoping Plan, provides for the selection of

three chemical analysis soil samples from each soil boring. The sample intervals included:

e (0 to 2 inches below grade (surface samples included in Section 2.7.2);
e immediately above the water table; and

e midway between samples (1) and (2).

The intermediate sample was collected at a depth where one of the following site specific items

occurred:

e A stratigraphic change occurred such as the base of the fill,
e evidence of perched water table,

e elevated photoionization detector (PID) readings, or

e clevated gamma radiation readings (Micro-R), or

e visibly affected soil (e.g., petroleum stains).

If none of these occurred, then the intermediate sample was collected at the halfway point between
the samples collected at the surface and at the water table. If intermediate split spoon samples
exhibited elevated PID readings or elevated Micro-R readings, the sample with the highest PID
concentration or Micro-R activity was the intermediate sample selected for chemical analysis.
Additional samples were collected where the criteria for the intermediate sample applied to more
than one interval. The number of samples collected from a specific boring was reduced where
refusal was encountered above the water table.

During the RI and ESI field work, a total of 150 subsurface soil samples (including QC duplicates
and background) were collected from 52 soil borings (including borings completed as monitoring
wells) in SEAD-12. Surface soils collected during the soil boring program are included with the

surface soil samples discussed below.

The soil brought to the surface by the augers was containerized in DOT-approved 55-gallon drums,
which were labeled with the date, location, and description of wastes. The drilling rig, augers, split
spoons, and sampling rod were steam cleaned between borings at the decontamination pad
established in the north-west corner of SEAD-12 adjacent to Building 800. Immediately after
filling, all drums containing Investigation Derived Waste (IDW) were relocated to a temporary

drum staging area in preparation for final disposition.
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2.71.2 Test Pits

The test pits were excavated to conduct a visual evaluation of the subsurface soil and fill
materials, stratigraphic descriptions of near-surface and subsurface soils, and to collect surface
and subsurface soil samples for chemical and radiochemical testing. Subsurface soil samples
were collected from excavated at SEAD-12 during the SEAD-12 ESI and RI/FS Program. Table
2-6 lists the subsurface soil samples collected from test pits and the applicable methods used for
analysis. No surface soils were collected during test pit excavations. Test pit locations shown

in Figure 2-9 include:

"o Test pits excavated in Disposal Pits A and C (TP12-1 through TP12-4);
e Test pits in an area of weak GPR signal returns identified during the ESI (TP12-5
through TP12-8); and
e Test pits were located based upon geophysical anomalies identified during the
SEAD-12 RI geophysical investigations (test pits TP12-9 through TP12-26)

All test pits excavated during the SEAD-12 RI/FS program were excavated to the bottom of the
fill layer, to the top of bedrock, or to a maximum depth of approximately eight feet due to
equipment limitations. The bedrock surface (if encountered), bottom of fill layer, and the top of
the water table (if encountered) were documented at each test pit location.

Samples were collected at depths where there was evidence of impacts based upon field
screening and visual observations, or if there was no evidence of impact one sample was
collected from the deepest part of the pit, the second was collected from mid-depth, and the third
was collected from within one foot of the ground surface. Additional samples were collected for
archive purposes should additional analyses be required to further characterize radiological
impacts at SEAD-12. Archive samples were collected from areas in the test pit excavation where
the scanning measurements of excavated materials are more than 50% above readings without a
sample present. Additionally, the material immediately above and below any such areas was
also sampled and archived.

The material removed from each test pit for characterization purposes was returned to the
excavated area at the completion of each test pit investigation. This procedure was discussed
with and agreed to by the New York State Department of Environmental Conservation, Bureau
of Radiation, Division of Hazardous Substances (see Appendix J of the Generic Work Plan,
Letter of Confirmation of Telephone Conversation Between Parsons ES and NYSDEC, on July
17, 1995). This procedure assured that any residual radiation found at a test pit site did not have

the potential to migrate via over-land transport (i.e. by precipitation run-off or by wind
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transport), and minimized any potential radiation dose or contamination to on-site workers or

visitors during the RI/FS process.

Test pitting procedures are provided in Section 3.4.3 of Appendix A, Field Sampling and
Analysis Plan in the Generic Workplan. Level C personal protection equipment (PPE) was worn
by all personnel performing test pit operations. The excavated soils were monitored for VOCs,
using a PID, and for radiation using a Ludlum Model 19 Micro-R meter and a Bicron Fidler
during test pitting. Dust monitoring for radionuclides was performed using a personal air pump
equipped with a 0.45 micron filter canister. At each test pit location the personal air pump was
situated downwind from the active pit and a minimum of three feet off the ground. The personal
air pump was run continuously during test pit excavation. The filter canister with collected dust
inside was then scanned with a Ludlum Model 19 Micro-R Meter and a Ludlum Model 3 with a

Pancake G-M Probe. A new filter canister was used for each test pit.

2,72 Surface Soil Sampling

Surface soil samples were collected during the course of the RI/FS Program to investigate the
nature and extent of surface soil impacts within and in the vicinity of SEAD-12. Analytical
methods and sample densities were adjusted according to the radiological classification of the
area. Project Scoping Plan sampling locations were adjusted in the field based on results from
geophysical investigations, radiation scanning investigations, and field observations. Surface soil
sample locations and analytical methods are summarized in Table 2-7, based on potential release
area, location identifier (LOC_ID). SEAD-12 surface soil sampling locations (including surface
samples from soil borings and monitoring wells) are shown on Figure 2-10 through Figure 2-18.

As listed in Table 2-7, 401 surface soil samples were collected for chemical and radiological
analyses in association with the SEAD-12 RI investigation. This total includes QC duplicates and
surface samples collected from soil borings (including borings completed for the installation of

monitoring wells. No surface soil samples were collected during the ESI investigation.

Surface soil sampling procedures are described in detail in Appendix A, Section 3.4.4 of the
Generic Workplan. The SEAD-12 RI/FS Program surface soil sampling followed these steps.

1. Collect an exposure rate measurement using either a Ludlum Model 19 Micro-R or a
Bicron Micro-Rem Survey Meter.

2. Drive a decontaminated carbon steel split spoon to a minimum depth of 0.5 feet,
collecting the volatile organic compound sample from the split spoon. (At locations
where sample volume for volatile organic compound analyses was not collected a split

spoon was not driven.)
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3. Collect additional soil was from the immediate vicinity of the split spoon sample,
using a decontaminated stainless steel spoon, adding this to the soil in the bowl, and
composite the sample.

5. Collect a PID measurement from the headspace of the bowl and scan the soil for gross
gamma radiation flux with a Ludlum Model 19 Micro-R.

Collect the remaining parameters from the composite soil in the bowl.

7. All surface soil samples were classified and described according to the Unified Soil

Classification System (USCS) modified with the Burmiester soil classification system

The SEAD-12 surface soil sampling program included samples collected the nine of the potential
release areas (Figures 2-10 to Figure 2-18) and background areas, specifically:

e Background areas north and east of SEAD —12;

e Surface scanning reference area (baseball field);

e Area of ESI test pit locations;

e Randomly selected Class III scanning areas;

e Biased locations in Class III areas based upon the surface scanning and
exposure measurement investigations;

e Outfall to Building 715 (the Sewage Treatment Plant) wastewater discharge;

e Beneath the gravel pad at the substation north of Building 815;

e Class One and Class two survey areas surrounding Buildings 804/805,
Buildings 815/816, and Building 819;

e Areas identified as waste disposal sites from the geophysical surveys; and

e The earthen roofs of buildings 815 and 816.

For radiological purposes the sampling density within Class 1 areas was one surface soil sample
every ten meters. These samples were collected along sampling lines spaced ten meters apart
(resulting in a 10 by 10 meter grid sampling pattern). 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 was closest to the localized area of residual radiation
was relocated to that localized area. Biased surface soil samples were collected from the grounds
nearest to downspout drains for Buildings 804, 805, 815, 816, and 819. At these locations, the
surface soil that was closest to and in the run-off pattern of a given downspout drain was
sampled. The grid based surface soil samples around Buildings 815 and 816 also included
biased surface soil samples that were collected from locations that would accumulate

precipitation run-off from these buildings.

Within Class Il survey areas, surface soil samples for radiological characterization were
collected so that up to twenty randomly located and/or biased surface soil samples were collected
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from each Class 11 survey unit. For any Class Il survey unit, the sampling density did not exceed
an average of one sample per 100 square meters. A total of eight Class II areas were sampled.
Three of the eight areas were previously identified during the ESI phase (disposal pit B, disposal
pit C, and the area behind Buildings 804 and 805, formerly known as SEAD-12B). The
remaining five Class Il sampling areas consisted of disposal areas first located with aerial
photography, later investigated with geophysics, and finally confirmed with test pitting

investigations.

For Class III areas locations were positioned so that one random location was sampled per 200 m
by 200 m area over the entire SEAD-12 area. In addition, three suspected disposal areas where
test pitting found no debris were sampled as Class III areas. In these suspected disposal pit areas
two confirmatory samples were collected per area.

As listed on Table 2-8, a total of 58 surface soil samples (55 locations, 3 duplicates) were re-
collected for Plutonium-239/240 analysis as a result of data quality concerns raised by NYSDEC
and USEPA with regard to the detection limits initially requested for Pu-239/240 in soil, Figure
2-19. The additional samples collected for Plutonium-239/240 are discussed in Section 4.

2.8 SEDIMENT AND SURFACE WATER INVESTIGATION

During the RI program, co-located surface water and sediment samples shown in Figure 2-20, were
collected from upgradient background locations (ammo area), within SEAD-12, and locations
downgradient to SEAD-12 in Reeder Creek. SEAD-12 RI Program upgradient and downgradient
off site surface water and sediment sampling locations are shown on Figure 2-21. A total of 73
surface water and 99 sediment samples were collected and analyzed during the RI and ESI
investigations. Surface water samples were analyzed for the parameters as listed in Table 2-9. The
sediment samples were analyzed for the parameters as listed in Table 2-10.

Upgradient locations were sampled investigate background surface water and sediment quality, and
to provide radiochemical data to build a background database. Downgradient surface water and
sediment samples, from Reeder Creek, were collected to investigate possible impacts from potential
contaminant transport from SEAD-12.

Surface water and sediment sampling procedures are described in detail in the Generic Workplan,
Appendix A, Section 3.7. Surface water sampling activities were conducted such that down stream
sample locations were collected first, followed by sample locations progressively further up stream.
Sample locations were sampled in this manner to insure that surface water samples were not

contaminated by sediment disturbance associated with sampling activities at other locations.
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TABLE 2-8
RESAMPLED SURFACE SOILS -

PLUTONIUM

SEAD-12 REMEDIAL INVESTIGATION
Seneca Army Depot Activity - Romulus, NY

'RI PU RESAMPLE

\PARAMETER
|Plutonium-239/240

'RI PU RESAMPLE

'Plutonium 23@!2_41_0_ .

Plutonium-239/240

RI PU RESAMPLE

RI PURESAMPLE |
RI PU RESAMPLE

RI PU RESAMPLE

Plutonium-239/240

Plutonium-239/240

'Plutonium-239/240

RI PU RESAMPLE

~ RIPURESAMPLE

'RI PU RESAMPLE
'RI PU RESAMPLE
RI PU RESAMPLE
“'RI PU RESAMPLE

~ RIPURESAMPLE
RI PU RESAMPLE

Plutonium-239/240

~ Plutonium-239/240

'Plutonium-239/240
P_lulomum-239f240
Plutonium-239/240

[ TU RESA _;ﬁlﬁnium-«ziéf}fld i
RI PU RESAMPLE

'Plutonium-239/240

'Plutonium-239/240

'Plutonium-239/240

'RI PURESAMPLE
RI PU RESAMPLE
'RI PU RESAMPLE

Plutonium-239/240

Plutonium-239/240
'Plutonium-239/240

~ RIPURESAMPLE
__Rl PU RESAMPLE
RI PU RESAMPLE

RIPURESAMPLE
RI PU RESAMPLE

RI PURESAMPLE
'RI PU RESAMPLE

"RI PU RESAMPLE

~ RI PU RESAMPLE

RI PU RESAMPLE

Plutonium-239/240

_Plutomum -239/240
Plutonium-239/240

Plutonium-239/240

i_Plutomum 239/240
Plutonium-239/240

~ Plutonium-239/240

Plutonium-239/240

i Plutonium-239/240

RIPURESAMPLE

RI PU RESAMPLE

~ RIPU RESAMPLE
RI PU RESAMPLE

RIPURESAMPLE

RI PU RESAMPLE
~ RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE
'RI PU RESAMPLE

R[ PU RESAMPLE
‘RI PU RESAMPLE

LOCATIONT SAMPLEID MATRIX STUDY ID
MWI12-1 123540 = SA
MWI12-1 123572 - DU
MWI12-3 123542 SA
SS12-103 123580 SA R
SS12-112 123582 | SA
SS12-112 123584 DU
SS12-127 123548 = SA
SS12- 129 123552 SA
SS12-13 123504 = SA
SS12-134 123650 SA
SS12-135 123556 SA  RII
SS12-136 123550 SA
SS12-137 123558  SA
SS12-139 123566 SA
SS12-14 123506 SA
SS12-140 123562  SA
SS12-141 123560 SA
SS12-145 123564 SA
SS12-148 123652 SA
SS12-155 123646 SA
SS12-158 123644 SA
SS12-167 123632 SA
SS12-170 123622 SA
SS12-172 123626 SA
SS12-175 123628 ‘SA
SS12-175 123630 5
SS12-176 123624 SA
SS12-179 123620 SA
SS12-183 123618 SA
SS12-187 123614 SA
SS12-188 123616 SA
SS12-197 123612 SA
SS12-199 123610 SA
SS12-201 123642 SA
$S12-207 123638 SA
SS12-21 123586 SA
SS12-210 123640 SA
SS12-218 123636 SA
SS12-228 123634 SA
SS12-233 123654 SA
SS12-236 123604 ~ SA
SS12-24 123578 SA
SS12-26 123602 SA
SS12-34 123588 SA

Plutonium-239/240
'Plutonium-239/240
Plutonium-239/240
‘Plutonium-239/240
Plutonium-239/240

* Plutonium-239/240
Plutonium-239/240

Plutonium-239/240

E Plutonium-239/240

Plutonium-239/240
'Plutonium-239/240
'Plutonium-239/240
'Plutonium-239/240

Plutonium-239/240
‘Plutonium-239/240
Plutonium-239/240

Plutonium-239/240
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TABLE 2-8
RESAMPLED SURFACE SOILS - PLUTONIUM
SEAD-12 REMEDIAL INVESTIGATION
Seneca Army Depot Activity - Romulus, NY

LOCATIONT SAMPLEID MATRIX STUDY ID PARAMETER

SS12-36 123554 ~ SA  RIPURESAMPLE Plutonium-239/240
SS12-39 123546  SA  RIPURESAMPLE  Plutonium-239/240
SS12-42 123590 SA  RIPURESAMPLE  Plutonium-239/240
SS12-46 123570  SA  RIPURESAMPLE Plutonium-239/240

SS12-49 123594 SA RI PURESAMPLE  Plutonium-239/240 o
SS12-51 123608 = SA  RIPURESAMPLE | Plutonium-239/240 i
SS12-52 123568 SA  RIPURESAMPLE  Plutonium-239/240
SS12-53 123606 @ SA  RIPURESAMPLE  Plutonium-239/240
SS12-58 123574 ~ SA RIPURESAMPLE  Pluton<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>