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NOTICE

This report has been prepared for the United States Air Force and the National
Guard Bureau by Science Applications International Corporation for the purpose
of aiding in the implementation of a final remedial action plan under the Air
Force Installation Restoration Program (IRP). As the report relates to actual
or possible releases of potentially hazardous substances, its release prior to
final decision of remedial action may be in the public's interest. The
limited objectives of this report and the ongoing nature of the IRP, along
with the evolving knowledge of site conditions and chemical effects on the
environment and health, must be considered when evaluating this report, since
subsequent facts may become known which may make this report premature or
inaccurate. Acceptance of this report in performance of the contract under
which it is prepared does not mean that the U.S. Air Force or the National
Guard Bureau adopts the conclusions, recommentations or other views expressed
herein, which are those of the contractor only and do not necessarily reflect
the official position of the United States Air Force and the National Guard
Bureau.

Copies of this report may be purchased from:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

NXI"

Accession For

NTIS TRA&I
DTIC TAB 0
Unanrounced 0
Justiricatio

By
Distribution/

Availability Codes

Avail and/or
Diet Special

Li'



Unclassified
SFtjnyL LASFCTION QP TH15 PW

REPORT DOCUMENTATION PAGE
14. REPORT SECURITY CLASSIFICATION Ilb RESTRIVE MARKINGS

'. E~classfiedN/A
24. &CUI~yto"KATIN ATI4RIT O$STRITIONuAVAILAIPLITY OF REPORT

N/A_____________________ Approved for Public Release;

a. OCLSSFICATION 1 G 5 SCHEDULDistribution is Unlimited

NIA N/A

Ga. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMOLI 7a. NAME OF MONITORING ORGANlIZATION
Science Applications (NIappliablej USAF Occupational and Environmental
International Corporation Health Laboratory/TS

6L. ADDRESS (City. State. and ZIP Code) 7b ADDRESS (City. State. and ZIP Code)
8400 Westpark Drive Brooks Air Force Base
McLean, Virginia 22102 Texas 78Z35-5501

8NAME OF FUNDING / SPONSORING lab. OFFICE SYMBOL . PROCUREMENT INSTRUMENT IDENTIFICATION NME
ORGANdIZATION oIf appdable)
National Guard Bureau j _______ Contract No. F33615-85-D-4543 DO 2

Sc. ADDRESS (City. State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS
PROGRA PROJECT TASK W-ORK UNIT

Washington, DC i0310-2500 EEETN O o siNN

11. TITLE (lIncude Secur"t Clamificaon)

Installation Restoration Program, Phase II, Stage 2, Hancock Field, NY

12. PERSONAL AUTHOR(S)
Spooner, P., J. King, S. Hartwell, F. Zafran, N. Kaushik, M. Brouwer

13a. TYPE OF REPORT 1i3b. TIME COVERED I4DAEORERT(eiMoDa Oy) 15 PAGE COUNT
Final IFO 8/6 T LI. 1989. June. 01 I 230

1S. SUPPL.EMENTARY NOTATION

Volume 1 contains the technical report, Volume 2 contains the appendices

17. COSATI CODES ill SUIJECT TERMS (Contiuen nwIwwf if vwcsuar and identrfy by block number)
FIELD GROUP SUB-GROUP

IIRP, Contaminant 
Migration

19. ABSTRACT (Continu on reverse if necessar and gdentilli by blok number)

See Attached

20. OISTRIOUTION/AVAILAUIUITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
DUNCLASSIFIEDIUNLIMITED M SAME AS RPT Q OTC USERS Unclassified

22a. NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPH4ONE (McAude Area Code) 22c. OFFICE SYMBOL
Judith F. Burnis E512-536- 9001 USAFOEHL/TSS

D0 FORM 1473,.s4 MAR 83 APR edition may be used until exhausted, SECURITY CLASSIFICATION Of THIS PAGE
All other editions are obsolet.

Unclassified



I
ABSTRACT

Seven sit4s in two zones were investigated during this Phase II, Stage 2
effort at Hancock Field. The sites included one Fire Training Area (FT-1),.
three disposal sites.(D=LD-P ,-_and D-5)"two storage'sites_(S-l and S-3), and

one spill site'(SP-l).c
-

A soil gas survey was conducted at one site-ET-4 and geophysical
surveys (magnetometry) were conducted at two sites.4D=-1.and-D-3)? 'Fifteen new
groundwater monitoring wells were installed .nine in Zone 1 and six in Zone 2.

-,Samples of wastes, griou-ncater, surface a , sediments, and soils were
collected and submitted for laboratory analysis.

No significant health risk is posed by the presumably site-related metals
found in sediments at the two disposal sitesk.CD-1 and D-3)62 Low
concentrations of pesticides were detected in soils ardundA°fte3S;,4but no
significant health risk is posed by,4hese constituentsi Sediments, and to a

lesser extent surface water, below4$ite-SP-f contained organic residues,,-but
pose no significant health risk. Organic compounds also were found in soils-
around Site S-1,#but the concentrations found pose no significant risk.-- In
Zone l,-ii'erelated organic compounds were'detected in soils immediately
surrounding the Fire Training #rea--4SiIeY_T-1)but no significant health risk
is posed.- At Disposal Site D-5, the low levels of halogenated volatile
organics re not site related and are well below applicable standards.

--*No further action is recommended for all seven sites investigated during
this effort.

M



I PREFACE

In August 1986, Science Applications International Corporation (SAIC) was
contracted by the United States Air Force Occupational and Environmental
Health Laboratory (USAFOEHL) and National Guard Bureau (NGB) to perform an
Installation Restoration Program (IRP) Phase II, Stage 2 field evaluation at
Hancock Field, Syracuse, New York. The objectives of the field evaluation
were to determine whether environmental contamination had occurred at the
base as the result of waste storage or Lisposal practices, fuel spills, and
fire training activities; to provide estimates of the extent and magnitude of
contamination, if found; and to identify additional monitoring efforts, if
any, required to meet these objectives. To achieve these objectives,
groundwater, surface water, sediment, and soil samples were obtained from
seven sites in two zones that were identified as having a potential for
environmental contamination. This report documents the methodology and the
findings of the IRP Phase II, Stage 2 field evaluation and provides

tI recommendations, where appropriate, for future IRP efforts at Hancock Field.

The SAIC Project Manager for this Phase II, Stage 2 study was Mr. Philip
Spooner. Members of the field investigation team were Mr. John King and Mr.
Eric Gibson. Technical data analysis and report writing input was provided by
Mrs. Sara Hartwell, Mr. Frederic Zafran, Mr. Nand Kaushik, and Mrs. MamieBrouwer.

The support and assistance of TSgt. Allan Smith of the 174 TAC Clinic,
Maj. Temple Myers of 174 TAC Civil Engineering, and Mr. Paul Zimmerman of the
Hancock Field Caretakers Office during the field activities is greatly
appreciated.

The support and guidance of SMSgt. James Craig, the NGB Project Manager,
and Ms. Judith Burris, the USAFOEHL Technical Program Manager, is gratefully
acknowledged.

Approved:

Edward R. Saltzberg, Ph.D.
Corporate Vice President
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I EXECUTIVE SUMMARY

IThe U.S. Air Force (USAF), as part of its primary mission of the defense

of the United States, has been engaged in operations that involve the use or

handling of toxic or hazardous substances. The U.S. Department of Defense

(DOD), in recognition of potential public health and environmental impacts of

such activities, has implemented the Installation Restoration Program (IRP).

The objectives of the IRP in general are to identify the locations and

contents of past hazardous waste disposal sites and to eliminate any hazards

3that these hazards may pose to public health and the environment. A

four-phased approach is used by DOD:

" Phase I - Installation Assessment (Records Search) - During this
phase, past disposal sites that may pose a threat to human health or
the environment are identified and ranked by degree of concern, based
on existing data and records.

* Phase II - Confirmation/Quantification - Phase II involves preliminaryIand comprehensive environmental and/or ecological surveys to define
and quantify the presence or absence of contamination and its extent,
and characterize any identified waste sites or locations requiring
remedial actions. Phase II investigations generally consist of two
stages:

- Phase II, Stage 1 - Confirmation Study - Preliminary environmental3 and/or ecological surveys aimed at confirming the presence or
absence of contaminants at the locations identified during Phase I
are included in this Confirmation Study.

- Phase II, Stage 2 - Quantification Study - The confirmation of
contaminants established in the Phase II, Stage 1 Confirmation
Study are built upon in this study. In addition, comprehensiveIenvironmental and/or ecological surveys are characterized and
quantified, and off-site impacts on groundwater, surface water, andair are evaluated.

I Phase III - Technology Base Development - Phase III involves the
development of new technologies for controlling contaminant migrationNor restoring an installation, and responding to research requirements.

" Phase IV - Operations/Remedial Actions - During Phase IV, a remedial
action plan and, where appropriate, long-range monitoring programs are3prepared and implemented.

This report summarizes the findings of the Phase I and Phase II, Stage 1

efforts and presents a detailed discussion of Phase II, Stage 2 activities at

Hancock Field, New York.

I
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Environmental Setting

Hancock Field is located near Syracuse, New York. It was originally

built in 1942 as a staging area for World War II. Hancock Field is located

within the Ontario-Mohawk Lowland Region of the Central Lowland Physiographic3= Province, characterized by relatively flat glacial topography. The base

location originally was covered by large swamps and poorly drained areas, but

* has been altered by draining and filling activities.

The surficial geology of Hancock Field consists of glaciofluvial sedi-

3 ments deposited by glacial meltwaters overlying poorly sorted till deposited

directly by the glaciers. The glaciofluvial sediments include silty clays,

3 sands, and gravels, with thicknesses ranging from 45 to 55 feet. The till

encountered consists of gravel, cobbles, and boulders entrained in a silty

clay matrix and ranges from 0 to 55 feet in thickness. Bedrock wasU encountered at depths ranging from 75 to 109 feet below land surface (BLS) and

is of the Vernon Formation. The Vernon Formation is a thinly bedded, soft red3 shale with small beds of green shale, gypsum, halite, and dolomite.

Groundwater in the vicinity of Hancock Field exists in both the

glaciofluvial sediments and the Vernon Shale, but not in the low-permeability

till. The surficial (glaciofluvial) aquifer is low yielding and the ground-

water is high in iron, calcium, and magnesium and is quite hard. Water in the

bedrock aquifer exists under artesian conditions and is high in sulfate,

3 chloride, and total dissolved solids (TDS). Water supplies in the vicinity of

Hancock Field consist exclusively of surface water; therefore, neither aquifer

3 is a source of drinking water.

Through the Phase I and Phase II, Stage 1 activities, the following seven

potential contamination sources were identified for evaluation in the Phase

II, Stage 2 investigation and are shown in Figure ES-i.

Fire Training Area: Site FT-i

3 Fire training exercises at Site FT-1 were conducted from 1948 to 1985 and

used waste oils, solvents, paint thinners, and JP-4. This area is unlined.

3 Based on visual inspection and soil sampling, the site soils have been

U
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contaminated with waste oil residue, and there was also evidence of

contaminated runoff in the swampy depression north of the site.

Disposal Site: Site D-3

3 This is a landfill that was in use from the 1950's until 1979 and

contains minor quantities of paint thinner residue. It was closed and covered

with several feet of soil, but there was still concern about possible

groundwater contamination.

Disposal Site: Site D-1

This 10-acre landfill, which is closed with local soil cover, was used

from the 1950's to 1974 and contains old waste treatment lagoon sludge,

general refuse, and potentially minor quantities of miscellaneous hazardous

waste.

Disposal Site: Site D-5

This is another old landfill that was in use from 1950 to 1976. During

that time, a few drums of hazardous shop materials from past operations may

have been disposed of at this site. The site has been closed with local soil

cover, but there was still concern about possible groundwater contamination.

Transformer Storage Area: Site S-I

This site was used to store electrical transformers, some of which

leaked. As a result, the site was considered to have a minor potential for

environmental contamination from polychlorinated biphenyls (PCBs) due to the

small quantities of waste spilled.

3 Entomology Underground Storage Tank: Site S-3

This tank was used to contain pesticide equipment rinsewater and was3identified as having potential for environmental contamination of either soil
or groundwater.

I
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I

I Old Spill Area Near the SAGE Building: Site SP-I

This site is considered to have a minor potential for contaminantI- migration, since the majority of oil-contaminated soil was removed in 1973.

However, verification of the eff-itiveness of the cleanup was still needed.

Field Activities

Table ES-i presents the means by which the sites included under this

Delivery Order and described above were investigated. Fifteen monitoring

wells, seven deep and eight shallow, were installed and sampled along with the

nine remaining Stage 1 wells. One Stage 1 well, GW-4, had been damaged and

was formally abandoned during this field effort. A soil gas survey and two

magnetometry surveys were conducted. In addition, 35 soil samples, 24 surface

water and sediment samples, and 1 tank water sample were collected. Field

determinations of pH, specific conductance, and temperature were obtained for

all water samples at the time of sampling.

Analytical Findings

3 Laboratory quality assurance/quality control (QA/QC) duplicate and spiked

samples were used for the Hancock Field analytical program to check the

precision and accuracy of laboratory analysis. Field QA/QC during performance

on site investigations consisted of field blanks, bailer washes, and replicate

samples. QA/QC data presented in this report indicate acceptable laboratory3 procedures, but also reveal laboratory contamination by methylene chloride.

Field blanks and bailer wash results indicate that field sampling procedures

3 did not cause significant contamination in collected environmental samples.

Bailer washes did not indicate problems associated with bailer decontamination

procedures, and cross-contamination problems between samples were not evident.

The analyses did indicate, however, that field blanks and bailer wash samples
were contaminated by the commercially available distilled water used to

3 prepare the samples. The levels of contaminants in these field blanks and

bailer washes were below health criteria and are not considered to affect the

3 analytical results for environmental samples adversely. Field replicate

analyses indicated good QA/QC procedures associated with field sampling

* techniques and laboratory analyses.

I
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TABLE ES-i. SUMMARY OF PHASE II, STAGE 2 INVESTIGATIONS,
HANCOCK FIELD, NEW YORK

Site(s) Investigation

Zones 1 and 2 9 existing veils sampled for:
* AlkalinityI Common anions
e Total dissolved solids
9 Petroleum hydrocarbons
9 Purgeable halocarbons
9 Aromatic volatile organics
* 26 metals
* Extractable priority pollutants

Fire Training Area: 30 point soil gas survey for:
Site FT-1 * Benzene

* Toluene
* Xylene
* Total volatiles

26 soil samples analyzed for:
" Petroleum hydrocarbons
* Lead
* Volatile organics

10 soil samples also analyzed for:
e Semivolatile organics

1 background soil sample analyzed for:
* Petroleum hydrocarbons
* Lead
* 13 metals

6 groundwater monitoring wells
installed and analyzed for:

" Petroleum hydrocarbons
* Purgeable halocarbons
e Aromatic volatile organics
" Lead

ES-6



TABLE ES-1. SUMMARY OF PHASE II, STAGE 2 INVESTIGATIONS,
HANCOCK FIELD, NEW YORK (Continued)

Site(s) Investigation

Zones 1 and 2: 23 surface water samples
Surface Water analyzed for:
and Sediments * Petroleum hydrocarbons

* Purgeable halocarbons
* Aromatic volatile organics
I 13 metals
* Extractable priority

* pollutants

23 sediments samples
analyzed for:

* Petroleum hydrocarbons
e 13 metals
9 Volatile organics
* Semivolatile organics

Zone 2: Disposal Magnetometry surveyI Sites D-I and D-3
6 groundwater monitoring
wells installed, sampled,

and analyzed for:
* Alkalinity
" Common anions
" Total dissolved solids
" Petroleum hydrocarbonsI Purgeable halocarbons
" Aromatic volatile organics
" 26 metals
" Extractable priority

pollutants

II
I
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TABLE ES-I. SUMMARY OF PHASE II, STAGE 2 INVESTIGATIONS,
HANCOCK FIELD, NEW YORK (Continued)I

I Site(s) Investigation

Entomology Under- 1 tank water sample
ground Storage Tank:
Site S-3 3 soil samples analyzed for:

* Organochlorine pesticides
e Organophosphorus pesticides
* Chlorinated herbicides

Transformer 7 soil samples analyzedStorage Area: for:
Site S-1 * Petroleum hydrocarbons

I * PCBs

Old Spill Area: 3 surface water samples
Site SP-l analyzed for:

" Petroleum hydrocarbons
" Purgeable halocarbons
" Aromatic volatile organics
e Lead

3 sediment samples analyzed for:
* Petroleum hydrocarbons
* Volatile organics
9 Lead

I Disposal Site D-5 3 groundwater monitoring wells installed and

analyzed for:
I AlkalinityI Common anions
e Total dissolved solids
* Petroleum hydrocarbons
9 Purgeable halocarbons
9 Aromatic volatile organics
e Metals screen (26)
e Extractable priority pollutants

ES-8



The analytical data collected during this study revealed site-related

contamination at three sites, but no contamination at levels indicative of

significant human health risk. The analytical findings are summarized in

Table ES-2. Only those parameters that were found in concentrations above the

background level are discussed.

Recommendations

The ultimate goal of every IRP Phase II study, beyond the confirmation

and/or quantification of contaminants at each site investigated, is to

categorize each site regarding the types of future actions required. The IRP

defines three categories of sites:

" Category I - No Further Action - Contaminants were either not detected
or pose no significant health risk at the site, and no further
investigation of any type is warranted.

" Category II - Additional Monitoring - Contaminants were confirmed at
these sites, but could not be fully quantified on the basis of the
data and/or the data collection points used during the study.

" Category III - Require Remedial Action - Sites where contaminants have
been confirmed and quantified, or where source areas are clearly
defined, can be placed in this category. At such sites, remedial
activities can be justified and initiated on the basis of the data
available.

All of the sites investigated at Hancock Field have been placed in

Category I. Category I sites include:

" Zone 2, Sites D-1 and D-3: No site-related contamination posing
significant health hazard has been found.

* Entomology Underground Storage Tank, Site S-3: Tank contents qualify
as hazardous waste, trace pesticides in soil pose no significant
health hazard.

" Old Spill Area, Site SP-l: Low to trace levels of an organic solvent
found in surface water, petroleum hydrocarbons found in sediment, no
significant health hazard.

* Transformer Storage Area, Site S-1: Petroleum hydrocarbons in three
soil samples and PCBs in one soil sample pose no significant health
hazard.

ES-9
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TABLE ES-2. SUMMARY OF PHASE II, STAGE 2 RESULTS,
HANCOCK FIELD, NEW YORKI

Fire Training Area: Benzene, toluene, and total volatiles found in
Site FT-i soil gas.

Petroleum hydrocarbons found within bermed area
I soils.

Polynuclear aromatics and phthalates found withinI bermed area soils; no significant health risk.

No site-related contamination found in groundwater.

I Zones 1 and 2 Site-related contamination found in two Zone 2
surface water and sediment samples; no significant
health risk.

Zone 2: Disposal Buried ferrous metal detected, but no site-related
Sites D-1 and D-3 contamination found in groundwater.

Entomology Underground Malathion found in tank water.
Storage Tank:
Site S-3 Trace concentrations of DDE, DDT, dieldrin, and

heptachlor epoxide found in soils; no significant
I health risk.

Transformer Concentrations of petroleum hydrocarbons found in
Storage Area: three soil samples; detectable PCBs found in one
Site S-i sample; no significant health risk.

I Old Spill Area: Low concentrations of l,l,l-trichloroethane found
Site SP-1 in all three surface water samples, trace concen-

tration of l,l,2,2-tetrachloroethane found in oneIsurface water sample; no significant health risk.
Petroleum hydrocarbons found in one sedimentI sample; no risk evaluation possible.

Disposal Site D-5 Low concentrations of halogenated volatile organic
compounds found in groundwater are not site-related,
and are well below applicable, relevant, and
appropriate requirements (ARARs). Thallium detected
in initial sampling proved to be analytical inter-
ference upon resampling and analysis.

I
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* Fire Training Area, Site FT-I: The site-related contamination found
does not pose a significant health hazard.

e Disposal Site D-5: Low levels of halogenated volatile organic
compounds detected in groundwater samples do not represent
site-related contamination.

ES-il



1. INTRODUCTION

1.1 BACKGROUND

Many waste disposal practices once accepted as state-of-the-art by

industry and government have been found in recent years to cause serious

damage to the environment. As a result, Federal, state, and local governments

have developed strict regulations that require disposers of toxic and

hazardous wastes to identify the location and contents of waste disposal sites

and to implement actions to eliminate any hazards to public health or the

environment. Likewise, the U.S. Department of Defense (DOD) has addressed

this issue by promulgating Defense Environmental Quality Program Policy

Memorandum 81-5, which requires the identification and evaluation of past

hazardous material disposal sites on DOD property, the control of hazardous

contaminant migration, and the control of hazards to public health and the

environment from past disposal activities. Since many U.S. Air Force (USAF)

operations have resulted in on-site disposal of hazardous waste, the

Installation Restoration Program (IRP) was implemented by the USAF under this

memorandum. The IRP serves as the basis for response actions at USAF instal-

lations under the provisions of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) of 1980 and the Superfund Amendments

and Reauthorization Act (SARA) of 1986. The USAF IRP has been developed as a

four-phase program, with each phase containing distinct tasks and outputs.

These four phases are:

" Phase I - Installation Assessment (Records Search)

" Phase II - Confirmation/Quantification

" Phase III - Technology Base Development

" Phase IV - Operations/Remedial Actions.

Hancock Field, which was built and activated in 1942 as a staging area

for war planes bound for England, has been included in the IRP because of its

long history of Air Force use and consequent concern about past hazardous

waste disposal practices. Hancock Field is located in Onondaga County in

central New York, approximately 2 miles north of Syracuse, New York. The

1-I
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3 sites of concern are located in two zones, as shown in Figure 1-1. The

northern zone (Zone 2) encompasses the former USAF installation, and the

3 southern zone (Zone 1) consists of the New York Air National Guard (NYANG)

installation.

I To date, Phase I and II activities have been conducted at Hancock Field.

Phase I of the IRP was completed at Hancock Field, New York, in July 1982.

3 Engineering-Science, Inc. conducted this study, during which seven past

disposal sites that could pose a threat to public health or the environment

* through contaminant release or migration were identified and priority ranked.

In 1983, Science Applications International Corporation (SAIC) was tasked to

conduct Phase II, Stage 1 at Hancock Field, which consisted of a preliminary

environmental survey (presurvey) to determine the presence and extent of any

environmental contamination at four of the original seven Phase I sites. The

results of the Phase II, Stage 1 investigation were documented in a final

report dated October 1984. In this report, SAIC presents the results of the

Phase II, Stage 2 effort and incorporates the results of the Phase I and Phase

II, Stage 1 activities into findings, conclusions, and recommendations.

1 1.2 HANCOCK FIELD ORGANIZATION AND MISSION

Over the last few decades, both the mission and physical size of Hancock

Field have been reduced from that initially established during World War II.

Large parcels of land on the northern portion of the facility have been trans-3 ferred to Onondaga County to expand Syracuse-Hancock International Airport,

and many USAF units have been relocated. During the initial months of this

Phase II, Staup 2 study in 1986, the northern portion of Hancock Field (Zone

2) was under . aretaker force. In October 1987, the caretaker force was

deactivated and this area is currently controlled by Onondaga County.

NYANG is the current host unit for the remaining property (Zone 1), and

also conducts the only flying mission at Hancock Field. A current list of

Hancock Field tenant, guard, and reserve units is provided in Table 1-1.

1-2
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i 1.3 PHASE I - INSTALLATION ASSESSMENT

i The IRP Phase I installation assessment at Hancock Field was conducted in

1982 by Engineering-Science, Inc., which assessed the potential for adverse

impacts to the environment. The Phase I report describes the installation and

I its environmental setting and addresses past and present waste management and

disposal activities. The study consisted of a review of past activities that

3 may have generated hazardous wastes, including:

5 . Industrial operations (shops)

- Fuels management (POL)

= Pesticide utilization

= Fire training.

3In addition, Engineering-Science, Inc. conducted a review of the on-site
facilities that had been used for management of solid and liquid wastes at

3 Hancock Field, including:

e Hazardous waste storage areas

9 Landfills and disposal areas

9 Waste treatment system and seepage fields

3 Storm sewers

* Sanitary sewers3 * Oil/water separators.

On the basis of information obtained through interviews with past and

present base personnel, file searches, and a site inspection, seven sites

associated with previous activities and disposal operations at Hancock Field5 were identified as potentially containing hazardous wastes that could result

in environmental contamination. These seven sites are described in Table 1-2

3 and their locations are shown in Figure 1-1.

These seven sites were assessed using the Hazard Assessment Rating

I Methodology (HARM), which addresses factors such as site and waste character-

istics, potential for contamination, and waste management practices. HARM

i
i
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scores for each of the seven sites are provided in Table 1-3. During Phase I,

the following conclusions were developed for each site:

9 Fire Training Area

Fire Training Area FT-i has a high potential for environmental con-1m tamination. Training exercises at FT-I, which have been conducted
since 1948, have required the use of waste oils, solvents, paint thin-
ners, and JP-4. This area is unlined. Based on visual inspection,I. the site soils appeared to be contaminated with waste oil residue, and
evidence of contaminated runoff in the swampy depression north of theFire Training Area was found. The site received a score of 67.

1l * Disposal Sites

Disposal Site D-3 landfill, which is closed with local soil cover,
contains minor quantities of paint thinner residue and has a moderate
potential for environmental contamination. The site received a scoreof 57.

IDisposal Site D-1 landfill, which is closed with local soil cover,
contains past waste treatment lagoon sludge, general refuse, and
potentially minor quantities of miscellaneous hazardous waste and has
a moderate potential for environmental contamination. The site
received a score of 56.

Disposal Site D-5, which is closed with local soil cover, probablycontains a fewdrums of hazardous shop materials from past operations,
and has a moderate potential for environmental contamination. The

site received a score of 56.

19 Hazardous Waste Storage Areas

Transformer Storage Area (Site S-1) has a minor potential for environ-
mental contamination due to the small quantities of waste spilled.
The site received a score of 54.

Entomology Underground Storage Tank (Site S-3) has a low potential forI environmental contamination. The site received a score of 51.

3 Spill Area

Old Spill Area near the Semi-Automatic Ground Environment (SAGE)
Building (Site SP-i) has a minor potential for contaminant migration,
since the majority of oil-contaminated soil was removed in 1973. The
site received a score of 6.

3No other sites at Hancock Field were considered to pose a significant hazard

of environmental contamination.

1
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I TABLE 1-3. PRIORITY RANKING OF POTENTIAL CONTAMINATION SOURCES
HANCOCK FIELD, NEW YORKI

Rank Site Name Score

1 FT-1 Fire Training Area 67

2 D-3 Disposal Site 57

I 3 D-1 Disposal Site 56

4 D-5 Disposal Site 56

3 5 S-1 Transformer Storage Area 54

6 S-3 Entomology Underground Storage Tank 51

3 7 SP-1 Old Spill Area 6

I

1-



The results of the Phase I study are available from either Air Force

Engineering and Services Center/DEV, Tyndall AFB, Florida, or the National

Guard Bureau, Air National Guard Support Center/DEV, Andrews AFB, Maryland.

1.4 PHASE II, STAGE 1 - CONFIRMATION/QUANTIFICATION

Based on the Phase I findings, the USAF developed the Statement of Work

(SOW) for Phase II, Stage 1, in July 1983, which focused on the confirmation

of environmental contamination of four sites: FT-1 and D-5 in Zone 1, and D-1

and D-3 in Zone 2.

To accomplish Stage 1, the following monitoring plan was established in

the SOW:

1 Zone 1: Fire Training Area (FT-1) and Disposal Site D-5

- Groundwater: Four wells within the zone
- Surface water: Five sampling sites along the runoff area north of

the zone
- Sediments: Six sampling sites along the runoff area north of the

zone

e Zone 2: Disposal Sites D-1 and 0-3

- Groundwater: Six wells within the zone
- Surface water: Three sampling sites from the culvert adjacent to

Site D-3
- Sediments: Three sampling sites from the culvert adjacent toI Site D-3.

Samples collected from the monitoring points listed above were analyzed

for all or some of the followirg parameters:

1 * Total organic carbon (TOC)

* Total organic halogen (TOX)

* Oil and grease

* Volatile aromatics

9 Volatile halocarbons.I
The results of the Phase II, Stage 1 sampling effort conducted at Hancock

Field did not provide sufficient data to confirm conclusively the occurrence

of contaminant migration from the four sites studied. However, concentrations

1
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of halogenated organics above background levels were identified within both

zones, which is indicative of environmental contamination and led to recom-

mendations for further investigation.

The following general conclusions were reached in the Phase II, Stage 1

report for Hancock Field.

For Zones 1 and 2:

3 Volatile aromatics were not detected in any of the groundwater,
surface water, and sediment samples collected.

" Volatile halocarbons only were detected in one of the field samples
-- analyzed (SW-4), which had a very low concentration of chloroform

(0.56 ug/L). This level was not repeated in the duplicate sample and3- is not considered to be a result of environmental contamination.

" Concentrations of TOC above background were detected in all tested
samples and are probably the result of naturally occurring organics
rather than an indication of environmental contamination.

" Levels of oil and grease above background were detected only in
sediments.

" Levels greater than those expected as background (0.015-0.020 mg/L) of
TOX compounds were detected in groundwater, surface water, and
sediment samples collected from each zone, indicating environmental
contamination. However, chemical speciation, as well as the toxicity
and persistence of the indicated chemicals, could not be determined
because TOX scans only for halogenated ions.

" For the most part, trends in the data between samples (e.g., upstream
versus downstream, surface water versus sediment) or among parameters

-- measured within a sample did not exist.

For Zone 1, which contains Disposal Site D-5 and Fire Training Area FT-1,

the following conclusions also were presented:

Very high concentrations of oil and grease (up to 390,000 mg/Kg) were

detected in the sediments at Site FT-1. These sediments also
contained the highest concentrations of chlorinated and brominated
organics of all samples collected at either zone. Leaching of theseI- contaminants into the surface waters and sediments downstream of FT-i
appears to be occurring based on changes in surface water and sediment
samples collected above and below the site. No contamination of the
groundwater is apparent.

1 1-10
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I * Environmental contamination originating from Disposal Site D-5 was not
apparent. Surface waters draining the area north of the site had high
concentrations of chlorinated and brominated organics (up to 200 ug/L
brominated); groundwater monitored at an upgradient well near this
same area had elevated concentrations of iodinated organics only.
Because relationships between surface water, groundwater, and sedi-
ments did not exist, the contamination present could not be attributed
conclusively to Site D-5.

* Oil and grease in sediments and halogenated organics in surface water
and groundwater appear throughout samples collected within Zone 1 and
may not be the direct result of past disposal activities within the

zone, except at SD-9 (Site FT-1).I
For Zone 2, which contains Disposal Sites D-1 and D-3, the following

conclusions were presented:

" Oil and grease concentrations were elevated at all sediment monitoring
stations. These contaminants are probably residues of surface runoff
from the surrounding area, which is industrialized.

" Environmental contamination resulting directly from Disposal Sites D-1
and D-3 was not apparent; an upgradient groundwater monitoring well
contained higher concentrations of halogenated organics and organic
carbons than the downgradient monitoring wells. Trends between
surface water, groundwater, and sediment analyses were not indicated.

" The oil and grease in sediments and halogenated organics in surface
water and groundwater that appear throughout samples collected within
Zone 2 may not be directly related to past disposal activities within
the zone.

To resolve the unanswered questions, additional surface water and ground-

water monitoring was recommended in Zones 1 and 2 to determine the presence

and magnitude of any environmental degradation that resulted from past

disposal activities within these zones. The recommended monitoring program

for both zones included installing additional wells, establishing additional

surface water monitoring points, and sampling and analyzing all surface water

and groundwater monitoring stations. In addition, the Fire Training Area

(Site FT-i) was recommended for additional soil sampling.

1.5 PHASE II, STAGE 2 - CONFIRMATION/QUANTIFICATION

The USAF Occupational and Environmental Health Laboratory (USAFOEHL), at

Brooks AFB, Texas, developed the SOW for the Phase II, Stage 2 effort at

1-11



Hancock Field based on findings and recommendations in both the Phase I and

Phase II, Stage 1 reports. A copy of the Delivery Order (DO) and technical

SOW is presented in Appendix B. Three sites on the northern portion of the

base, S-1, S-3, and SP-1, that were not addressed during Stage 1 were added to

this study along with the four sites recommended for further study in the

Stage 1 report. The three new sites are on property that has been transferred

to Onondaga County for planned airport expansion.

The objectives of the Phase II, Stage 2 effort at Hancock Field are to:

* Confirm the presence or absence of contamination within the specified
areas of investigation

* .If possible, determine the extent, degree of contamination, and
potential for migrarvon of those contaminants in the environment

* Identify public he alth and environmental hazards of stationary or
migrating pollutants based on state or Federal standards for those
contaminants

I . Delineate additional investigations required beyond this stage to meet
the objectives of Phase II.

SAIC was directed to conduct the following environmental monitoring

program to accomplish the objectives of Phase II, Stage 2:

* Resample and slug test existing monitoring wells MW-i through MW-3 and
MW-5 through MW-IO. Abandon well GW-4, which was damaged (see Section
3.1.3).

* Sample 9 existing and 12 new surface water and sediment points in
Zones 1 and 2.

* Conduct a soil gas survey, collect soil samples, and install up toI five additional well pairs around the Fire Training Area (Site FT-1).

9 Conduct a magnetometry (geophysical) survey of Disposal Sites D-1 and
D-3 to locate buried metal.

o *Install two well pairs and two deep wells in Zone 2 around Sites D-I
and D-3.

I . Sample tank contents and soils at the Entomology Underground Storage
Tank (Site S-3).

* Sample soils in the vicinity of the Transformer Storage Area (Site
S-1).

I 1-12



* Sample surface water and sediments at three points downstream of the
SAGE Plant Outfall Old Spill Area (Site SP-1).

* Install three shallow groundwater monitoring wells at Site D-5 and

sample these along with existing well MW-10.

All samples were to be analyzed for some or all of the following param-

eters as appropriate to the potential contamination source being investigated

and as specified in the SOW:

Water Samples

Alkalinity Petroleum Hydrocarbons
Common Anions Purgeable Halocarbons
Specific Conductance Aromatic Volatile Organics
Lead Metals Screens
pH Extractable Priority Pollutants
Total Dissolved Solids Priority Pollutant Metals
Temperature Chlorinated Phenoxy-Acid Herbicides
Organochlorine Pesticides Organophosphorus Pesticides

Soil Samples Sediment Samples

Petroleum Hydrocarbons Petroleum Hydrocarbons
Lead Priority Pollutant Metals
Priority Pollutant Metals Volatile Organics
Volatile Organics Semivolatile Organics
Semivolatile Organics
Pesticides
Polychlorinated Biphenyls

1.6 REPORT ORGANIZATION

The remainder of this report is divided into five sections:

2. Environmental Setting - An overview of regional and local geology and
hydrology, aquifer systems, and disposal and storage area histories,
historic groundwater quality, locations of wells on- and off-base,and demographics.

I 3. Field Program - A description of the design and implementation of
field activities and procedures associated with the well drilling and
construction program, aquifer tests, sampling and analytical proce-
dures, and the quality assurance (QA) programs employed.

4. Discussion of Results and Significance of Findings - Site-specific
geology, field sampling results, presence and extent of contamina-
tion, and evaluation of contamination.

1-13
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5. Alternative Measures - The proposed options, by site, for future
monitoring efforts or studies.

6. Recommendations - Conclusions of the study and recommendations for
future IRP phases.

1.7 PROJECT TEAM

The SAIC Project Manager for this Phase II, Stage 2 study was Mr. Philip
Spooner. Members of the field investigation team were Mr. John King and

Mr. Eric Gibson. Technical data analysis and reporting input was provided by

Ms. Sara Hartwell, Ms. Mamie Brouwer, Mr. Nand Kaushik, and Mr. Frederic Zafran.

I
I
i
I
I
I
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2. ENVIRONMENTAL SETTING

I 2.1 PHYSICAL GEOGRAPHY

Hancock Field adjoins Syracuse-Hancock International Airport and is

located approximately 2 miles north-northeast of Syracuse in central New York.

Hancock Field and the surrounding area are within the Ontario-Mohawk Lowland

Region of the Central Lowland Physiographic Province, which extends from

Albany to Buffalo, New York. This province has a relatively flat topography,

which was caused by glacial erosion and deposition during the Wisconsin Ice

Age. As Figure 2-1 illustrates, the Tug Hill and Appalachian Upland Regions

flank the lowland area to the northeast and southwest, respectively. These

I regions are dominated by north-south trending hills and valleys.

These three physiographic regions (the Ontario-Mohawk Lowland Region, the

Tug Hill Region, and the Appalachian Upland Region) constitute the Eastern

Oswego River Basin, which drains into Lake Ontario. The basin includes almost

all of Onondaga County and large sections of surrounding counties. The city

of Syracuse lies in the approximate center of the basin and is the industrial

and commercial center of this region of New York State.

IThe area within and around Hancock Field is typical of the Ontario-Mohawk

Lowland Region. Dominant geomorphological features are not surficially

obvious. Surrounding and within the base are naturally occurring swamps and

poorly drained areas. The original extent of these naturally occurring

lowlands has been drastically altered due to on- and off-base construction

activities. Alterations to the land surface from 1938 to the present are

illustrated in Figures 2-2 and 2-3. Figure 2-2 depicts the topography of

Hancock Field in 1938, before base construction. Figure 2-3 shows Hancock

Field as it appeared in a photo-revised topographic quadrangle from 1978. An

obvious change in the original topography is the construction of the Ley Creek

tributary, shown in Figure 2-3, that flows north to south along the eastern

edge of the base boundary. This tributary was created to provide additional

surface water drainage from the swamp to Ley Creek during construction

activities associated with the airfield and base. Also, many of the natural

lowlands and swampy areas were filled in to provide sites for the construction

of housing and other base facilities.
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S 2.2 REGIONAL GEOLOGY AND HYDROGEOLOGY

2.2.1 Geology

3The geology of the Ontario-Mohawk Lowlands that incorporates the city of

Syracuse and its environs has been the subject of several investigative

projects, including those conducted by Dale (1950), Fisher (1957), and Richard

and Fisher (1970). The reports resulting from these investigations describe

depositional environments, paleoecosystems, mineral resources, and structural

I features, as well as stratigraphic and age relationships. These studies and

information revealed during drilling efforts indicate that the Hancock Field

3 area is blanketed by a veneer of assorted unconsolidated glacial sediments of

varying thicknesses. The local bedrock consists of a thick unit of shale,

I known as the Vernon Formation. The shale and the overlying glacial deposits

are the principal sources of groundwater in the area.

IThe sediments in the region were deposited during the late Pleistocene

Age by large sheets of glacial ice associated with Wisconsin Glaciation. The

i sediments were either deposited directly by the ice (i.e., till) or by

meltwater streams and lakes (i.e., outwash) associated with continental

3- glaciation. Typical depositional sequences are presented in Figure 2-4.

Those sediments that were laid down directly by glacial ice without beingI
reworked by meltwaters include the morainal materials composed of till. Till

essentially consists of an unstratified, unsorted, heterogeneous mixture of

3= clay, silt, sand, gravel, and boulders. Two types of till are recognized in

the field areas: lodgement till and ablation till. Lodgement till represents

the basal till layer, which lies directly on top of the Vernon Formation.

Lodgement till is deposited by moving ice and is derived directly from the

subglacial load. Lodgement till is compact from being highly compressed, is

rich in clay, and is nearly impermeable. Stones lodged in the till are
oriented with their long axes parallel to ice flow direction. This thicker

till layer often is overlain by a thinner, sometimes discontinuous, till

deposit enriched in coarser materials that were presumably lowered from the

englacial and supraglacial loads of the glacier by ablation. Ablation till

can be distinguished from lodgement till not only by its stratigraphic

position, but also by its inherent looseness (noncompactness) and lack of a

2
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lineated fabric. Both till types comprise the ground moraine portion of these

glacial deposits and are chiefly responsible for the swell and swale topo-

graphy of this region.

The thickness of the till, which was controlled by the now buried

preglaciated landscape, exhibits considerable variation in the Ontario-Mohawk

Lowland Region. Thicknesses of 30 feet are considered common, and in some

areas the till may be as much as 200 feet thick. At Hancock Field, the com-

bined till thickness appears to be in the 100- to 150-foot range.

I Throughout the Hancock Field area, till is overlain by glaciofluvial

sediments deposited entirely by meltwaters released by the glacier. These

meltwaters reworked previously deposited materials and redeposited these

materials in lakes and braided streams. A higher degree of sorting was

achieved through this process, with average grain size in glaciofluvial

sediments generally reflecting the energy level in any given portion of the

transporting medium. Coarse-grained materials were likely deposited in

fast-moving waters (i.e., stream channels), while fine-grained materials were

deposited in quiescent waters (i.e., lakes and overbank deposits of streams).

The irregular surficial deposition patterns of glacial influence that

occur within the Eastern Oswego River Basin are depicted in Figure 2-5. The

pattern is the result of fluctuating depositional settings associated with an

advancing, stagnating, and retreating ice sheet, in addition to modifications

due to the present day drainage system.

The uppermost bedrock unit at Hancock Field, the Vernon Shale Formation,

is of upper Silurian age. The outcrop pattern beneath the glacial overburden

extends east to west from Rome, New York, to just north of Buffalo, New York.

The Vernon Formation attains a maximum thickness of 600 feet at Vernon, New

York. Like other units in this region of New York, the Vernon Formation dips

gently to the south at approximately 50 feet per mile.

3- 2-7
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The Vernon Formation is a thin-bedded, soft red shale with interspersed

beds of green shale, gypsum, halite, and dolomite. The competence of this

unit varies from soft and crumbly to dense and hard. The degree of competence

appears to be proportional to the density of fractures in the shale. Major

faults have not been identified or mapped within the study area; however, the

shale is characterized by solutionally enlarged fractures, joints, and bedding

planes.

2.2.2 Hydrogeology

Hancock Field lies within the Glaciated Central Groundwater Region, as

described by Heath (1982). The area consists of a thick glacial covermass

atop a thick unit of fractured shale (Vernon Formation). Wells screened

within the shale reportedly yield as much as 300 gallons per minute (gpm),

although the average is only 25 gpm (Weist and Giese 1969). These wide ranges

in yield are due to varying degrees of solutioning and infilling of openings

with fines. The unconsolidated glacial deposits can yield anywhere from less

than 1 gpm to over 500 gpm, depending upon grain size and degree of sorting.

Hydraulic conductivities for the dominant aquifers can range from 5 to 1,000

feet per day. The principal aquifers in the study area include portions of

the Vernon Formation that possess a large number of fractures and joints, and

overlying well-sorted, fairly homogeneous glacial deposits consisting of sand

and gravel.

Due to the nature of the lithology, the Vernon Formation is not particu-

larly transmissive, and does not contain large volumes of accessible water.

Groundwater movement and storage is achieved through localized fractures and

bedding planes and is enhanced as a consequence of solutional widening of

existing fractures and joints in dolomite- and gypsum-rich intervals.

Although the Vernon Formation has potential as a viable groundwater aquifer,

the water quality is poor, containing large concentrations of dissolved

solids, salts, and/or sulfate, and may be very hard. The water typically is

used only for cooling, fire protection, sanitation, and some agricultural

purposes, and not for drinking.
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Much of the groundwater stored within the Vernon Shale is under confining

conditions because of a regionally continuous basal till layer, which acts as

a confining layer. Recharge of the shale is accomplished via the downward

migration of groundwater from overlying glacial deposits where till is absent,

and/or direct infiltration at outcrops. By nature, these deposits are

characterized by low effective porosities, low hydraulic conductivities (i.e.,

less than 10-7 ft/day), and low specific yields. Only small quantities of

groundwater can be withdrawn from these units, enough perhaps for individual

domestic wells. In the case of tills, rarely can more than 3 gpm be obtained.

The only glacial deposits that contain significant amounts of groundwater

are the well-sorted, homogeneous sands and gravels. In areas where these

deposits are laterally extensive and readily recharged, large quantities of

groundwater are available. These deposits are found mainly in the valleys and

in scattered deposits in the lowlands. Groundwater within the sands and

gravels is often under artesian conditions when overlying confining units are

present.

The variability of these unconsolidated deposits in terms of areal extent

and distribution makes it difficult to predict the precise location and depth

for adequately yielding wells. The depositional pattern in the area results

in a zoning of deposits according to specific yields. Large variations in

well yield can still occur within a given zone as a consequence of localized

variations in depositional patterns. Recharge to the glacial deposits in the

lowlands may occur directly from precipitation, localized infiltration along

the bed of a stream, and from recharge of the water bearing till in the

uplands.

2.2.3 Surface Water

As discussed in the Stage 1 report, and as shown by comparing Figures 2-2

and 2-3, surface water flow at Hancock Field has been drastically altered by

construction activities. Surface water within Zone 1 is controlled by

drainage ditches, which direct flow north to a small drainage channel. The

drainage channel empties into Ley Creek, located east of Zone 1. Some runoff

from the airport also is collected by this drainage channel.
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Within Zone 2, the former U.S. Air Force (USAF) installation, water flows

in all directions from Disposal Sites D-1 and D-3. Runoff leaving these sites

to the north and west is collected in drainage ditches, and is discharged in

the swampy area east and south of the site. Eventually, this water flows to

Ley Creek via a channelized tributary. Surface runoff leaving the disposal

area to the east and south flows directly into the swampy area.

2.2.4 Background Water Quality

The natural quality of groundwater is generally poor across the middle of

the Central New York Region. This natural condition results primarily from

the presence of salt and gypsum within the shale units. Water flowing through

and along the upper surfaces of these units has dissolved the salt and gypsum

deposits in the fractures and joints, resulting in the high sulfate, chloride,

and total dissolved solids content of the water. At Hancock Field, the Vernon

Shale that comprises the bedrock aquifer possesses the poorest quality (highly

mineralized) groundwater in the region. Total dissolved solids range from

1,560 to more than 34,000 mg/L; hardness ranges from 490 to 5,050 mg/L;

sulfate ranges from 439 to 3,510 mg/L; and chloride ranges from 3.6 to

21,200 mg/L.

The extent of development of the drainage basin, and the runoff volume,
(which ultimately is controlled by the season), affects surface water quality.

Surface water in streams is a composite of overland runoff and groundwater

discharge. During periods of heavy precipitation, most of the flow in streams

is composed of overland runoff that has had little time to dissolve mineral

matter. During periods of light precipitation, most, if not all, of the

stream base flow is derived from groundwater. Water quality tends to suffer

during times of little precipitation due to higher amounts of dissolved

mineral matter. The water quality of streams flowing over the Vernon and

Camillos Shales shows significant signs of deterioration, since aquifers in

these bedrock units are degraded. Reportedly, fluctuations of 500 to

1,000 mg/L of dissolved solids can be expected (Weist and Giese 1969).I
The upgradient drainage areas around Hancock Field that contribute to Ley

Creek vary from open land to industrialized or urbanized areas, and the

I
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surface water and sediment quality of the streams entering Hancock Field vary

accordingly. However, the only constituents that historically have been

measured at levels above water quality criteria are iron and manganese, which

are considered to be due to the local geology.

2.3 DEMOGRAPHY

Hancock Field is located within Onondaga County, New York. It is

bordered to the south and east by the town of DeWitt, to the north by the

town of Cicero, to the west by the town of Salina, and to the northwest by

Syracuse-Hancock International Airport. Land use in the vicinity of Hancock

Field is primarily light industrial and retail.

Hancock Field and adjacent industrial or domestic activities purchase

water supplies from the city of Syracuse municipal system. Municipal supplies

typically are obtained from surface sources, such as Lake Ontario, Otisco

Lake, and Skaneateles Lake. No active privately owned wells are known to

exist within 3 miles of Hancock Field.

Table 2-1 presents the 1980 census data for the three towns adjoining

Hancock Field and population projections through the year 2005. As the table

shows, only Cicero is expected to increase in population, while a population

decline is anticipated for DeWitt and Salina.

TABLE 2-1. SUMMARY OF ONONDAGA
COUNTY POPULATION PROJECTIONS

Town 1980 1985 1990 1995 2000 2005

Cicero 23,689 25,563 25,503 25,826 26,083 26,078

DeWitt 26,868 26,446 26,010 25,677 25,244 25,021

Salina 37,400 36,997 36,223 35,753 35,126 34,543

Source: Syracuse-Onondaga County Planning Agency
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I
I3. FIELD PROGRAM

3.1 MONITORING PLAN DEVELOPMENT

The Phase II, Stage 2 field program proposed for Hancock Field was

I designed to:

@ Determine if contamination exists at any of the identified sites, and
if present, the degree of contamination

* Determine site-specific subsurface geologic and hydrologic conditions

I * Define the direction and rate of groundwater movement

* Determine the need for additional investigations.

To accomplish these objectives, a program was designed that consisted of

a soil gas investigation; geophysical surveys; monitoring well installation;

and soil, sediment, surface water, and groundwater sampling. A combination of

these investigative methods was used to delineate the extent and magnitude of

environmental contamination. The following sections describe the procedures

and methods used during this program.

The field program was initiated with a site visit by Science Applications

International Corporation (SAIC) personnel during the week of September 22,

1986. At this time, a reconnaissance of the sites identified in the Statement

of Work (SOW) was conducted and locations for groundwater monitoring wells,

soil borings, and surface water and sediment sampling stations were chosen.

In addition to the field reconnaissance, SAIC personnel reviewed aerial

photographs to aid in determining the areal extent of several sites that were

difficult to locate visually in the field. The extent of the field program

for each site is summarized in Table ES-i in the Executive Summary.

3.1.1 Soil Gas Survey

As an initial part of Stage 2 work at Site FT-1, soil gas monitoring was

conducted by Target Environmental Services to determine the vertical and

horizontal extent of hydrocarbon contamination around the site. The results

of the soil gas survey were used as a guide for followup soil sampling and to
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position the well pairs around the site. A grid for the soil gas investiga-

tion was established around Site FT-1 and along predetermined transect lines,

as shown in Figure 3-1. The thirty soil gas survey points were marked with

wire flagging. Thirteen of these monitoring stations were established between

the fire training pad and the earthen berm (considered the site boundary), an

area suspected of being highly contaminated. Other points were located along

the access road to Site FT-1, in the woods east of Site FT-1, and along the

western edge of Thompson Road.

3.1.2 Geophysical Study

A magnetometry survey using a proton magnetometer was performed on

Disposal Sites D-1 and D-3 by Delta Geophysical, Inc. to determine if buried

drums or other large metal objects are located in either of the two Zone 2

disposal sites. The magnetometer measures the total intensity of the Earth's

magnetic field relative to known and unknown external interferences. The

presence of ferrous metals that cause local disturbances in the Earth's

magnetic field enables the instrument to detect buried metal objects. The

response of the magnetometer is proportional to the mass of the ferrous target

and inversely proportional to the cube of the distance to the target, but can

be hampered by background noise created by fences, buildings, and powerlines.

In terms of resolution, a single drum can be detected at depths up to 20 feet,

while massive piles of drums can be detected at depths up to or greater than

65 feet.

Before conducting the magnetometry survey of Sites D-I and D-3, a grid

system was established across both zones on an area of approximately 22 acres.

Magnetic north was used instead of true north when laying out the grids. An

east-west baseline was established at each site, with north-south transect

i lines spaced 50 feet apart. Wooden stakes were driven into the ground along

each transect line at 100-foot intervals, producing a 50- by 100-foot

reference grid. Magnetometer data were collected along each survey line at

100-foot intervals with 25-foot spacing between each survey line. The

reference grid and data points are presented in Appendix M.

3.1.3 Monitoring Well Placement

A maximum of 19 wells, 9 deep and 10 shallow, were specified in the SOW.

Three well pairs, each consisting of a deep well and a shallow well, were
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I

installed in Zone 1, surrounding the Fire Training Area, Site FT-I. Three new

shallow wells were installed around Disposal Site D-5, also in Zone 1. In

addition, four deep and two shallow wells were installed in Zone 2 surrounding

Disposal Sites D-1 and D-3. Two additional well pairs were planned to be

installed farther downgradient of Site FT-i if the initial wells failed to

detect the leading edge of the groundwater contamination plume; however, tnev

were not required, since no site-related contamination of groundwater was

detected. The information obtained from the soil gas investigation was used

to finalize the location of the monitoring wells around Site FT-i.

The locations of the 24 monitoring wells, 15 new and 9 existing, that

were installed in .he two zones are shown in Figures 3-2 and 3-3. Logs of all

of the new wells are included in Appendix D. Logs of the existing wells are

included in the Phase II, Stage 1 report.

3.1.4 Soil Sampling

Soil sampling during Stage 2 was conducted primarily at Site FT-i. A

circular soil sampling grid was established, which consisted of 8 transect

lines and 24 sampling poi,1 ts radiating out from the center of the octagonal

fire training pad. Each transect line included three sampling stations. The

first sampling station on each transect line was located at a distance halfway

between the edge of the concrete pad and the site boundary, which is identi-

fied as the soil berm around the pads. The second sampling station on each

transect line was placed at the intersection of the transect line and the site

boundary, and the last station was placed a maximum of 100 feet past the

boundary of the site. Each soil sampling station was marked with a wooden

stake and flagging. A background soil sampling station was established and

marked on the south side of the road leading to the flight line. The

locations of the soil sampling stations around Site FT-i are presented in

Figure 3-4.

3.1.5 Surface Water and Sediments

The nine Installation Restoration Program (IRP) Phase II, Stage 1 surface

water and sediment sampling stations were re-established and resampled. In

accordance with the SOW, eight new surface water and sediment monitoring

stations also were established and sampled in Zone ., and four new surface
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water and sediment monitoring stations also were established and sampled in

Zone 2. The locations of these new monitoring points are as described in the

SOW (Appendix B).

As in the Stage 1 investigation, individual surface water and sediment

sampling stations represented one monitoring point (i.e., surface water

station SW-1 was also sediment station SD-1). The locations of the surface

water and sediment sampling stations in Zones 1 and 2 are illustrated in

Figures 3-2 and 3-3.

3.1.6 Sampling at Three New Sites

Surface water, sediment, and/or soil samples were collected from
monitoring points established at Site S-1 (Transformer Storage Area), Site S-3

(Entomology Underground Storage Tank), and Site SP-1 (Old Spill Area). All

three sites have been identified as areas of potential environmental

degradation.

One water sample was collected from the Entomology Underground Storage

Tank (Site S-3), located adjacent to Building 259. A soil sampling station

was positi-ned 20 feet downgradient from the tank. The soil sampling site was

marked with a labeled wooden stake for future reference.

The Transformer Storage Area (Site S-1) is represented by Building 530.

Five surface soil sampling stations were established around the perimeter of

the building and one station was located inside the building. Each exterior

station was located no farther than 5 feet from the building. All soil

sampling stations were marked with labeled wooden stakes and are illustrated

in Section 4.4.2 in Figure 4-16. Three sampling stations outside the building

were located along the northeast wall adjacent to the transformer storage

racks. The other two stations were located along the southwest and southeast

walls.

Three surface water and sediment sampling stations were established at

the Old Spill Area (Site SP-1). The site is the storm sewer outfall from the

Semi-Automatic Ground Environment (SAGE) plant (Building 503). The first

station was located at the outfall, the second and third monitoring points

were located 50 and 100 feet downstream of the outfall, respectively.
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3.2 MONITORING WELL INSTALLATION

Two types of monitoring wells were installed during this investigation.

Eight shallow wells drilled to 30 feet below land surface (BLS) were installed

to evaluate the quality of the surficial aquifer. Seven deep wells were

installed to obtain groundwater samiples from the bedrock and ranged in depth

from 94 to 144 feet BLS.

On November 19, 1986, SAIC commenced drilling operations at Hancock Field

using CATOH, Inc. as the subcontractor for all drilling activities conducted

during Stage 2. SAIC personnel were on-site to supervise the drilling oper-

ation. The following sections describe the procedure used in drilling,

installing, completing, and developing these wells. Before drilling and

developing each well, all drilling, measuring, sampling, and developing

equipment was decontaminated using a combination of pressurized steam and

clean water.

3.2.1 Shallow Wells

All eight shallow wells were drilled using hollow stem auger techniques.

The auger flights used had a 6-inch outside diameter (OD) and a 3 1/2 inch

inside diameter (ID). During shallow well drilling, augers were advanced in

5-foot intervals. At 5-foot intervals to a depth 20 feet below the water

table, a 2.0-foot split spoon was driven ahead of the augers to obtain

lithologic and pedologic descriptions of strata to be drilled. Split spoon

samples were described as follows:

3 Sample interval

* Recovery

* Blow count per 6-inch travel interval

* Lithology

e Grain size

* Color (Munsell)

* Moisture

* Consistency

* Density

* Texture/fabric/bedding

* Other distinctive features.
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The information on split spoon samples is contained in the well logs presented

in Appendix D. An as-built diagram of a typical shallow well is presented in

Figure 3-5.

Shallow wells were constructed using threaded flush joint, 2-inch ID,

schedule 80 PVC casing, and a 20-foot length of 2-inch ID 304 stainless steel

screen with 0.020-inch slots. The bottom of the screens were sealed with

3 threaded stainless steel plugs. Screens were positioned to extend from the

water table 20 feet into the saturated interval. When the desired depth was

reached, the auger plug was removed and the stainless steel screen and PVC

pipe were threaded together as each section was lowered through the hollow

stem auger. When the well was in position, the auger was backed out of the

borehole a few feet at a time while 0-grade sandpack was added down the flight

of the auger to fill the annulus between the well screen and the borehole.

Well risers extended approximately 2 1/2 feet above the land surface. The

procedure of gradually backing the auger out while adding sandpack was con-

tinued until the sandpack extended 2 feet above the top of the screen. The

annular space was sounded to verify the correct position of sandpack.

Bentonite pellets were then added to create a 5-foot seal on top of the sand-

pack. Once the seal was in place and allowed to hydrate, a grout mixture,

consisting of a mixture of 5 gallons of water, 3 pounds of bentonite powder,

and 94 pounds of Rochester Portland cement, was pumped into the annular space.

This grout provided an auxiliary surface seal and added structural integrity

to the well. Each well was protected by 5 feet of 4-inch diameter protective

steel casing that was recessed 2 1/2 feet into the ground and supported in a

2-foot square concrete pad. Three 3-inch diameter barrier posts were

installed radially 3 feet away from each well. Locking metal caps were

secured to the protective casing to prevent unauthorized entry.

Each shallow well was developed using a centrifugal pump and suction

hose. The well was pumped until at least 5 well volumes of water had been

removed, conductivity measurements had stabilized, and the water was of

acceptable clarity to the Supervisory Geologist. Owing to the extremely fine

texture of the glacial materials, clean wells often silted to some extent with

time.
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1 3.2.2 Deep Wells

Seven deep wells were drilled as part of the Phase II, Stage 2 field

program. Five of these deep wells were paired with shallow wells installed

during this effort, and two were paired with shallow wells installed during

the Phase II, Stage 1 study. All of the wells were screened in the underlying

bedrock. The original SOW indicated the deep wells were to be screened in the

lower portion of the surficial aquifer. However, a thick horizon of compact

clay till, which yields very little water, overlies the fractured shale bed-

rock. Upon confirmation with the U.S. Air Force Occupational and Environ-amental Health Laboratory (USAFOEHL), the specifications on the deep wells were

altered to require the screen to be set in the fractured shale, which was5known to yield at least 25 gallons per minute (gpm). A typical as-built

diagram for the deep wells is shown in Figure 3-6.

Drill-through-casing drive techniques were used for the deep wells. This

technique used filtered air as the drilling fluid and allowed for easier£ development, since only a small quantity of clean water and no other drilling

additive was added to the borehole. This drilling technique also was

considered more appropriate for the glacial environment because:

9 Lost circulation problems were eliminatedI Penetration rates were rapid

* The borehole was fully stabilized during the entire drilling operation

* The problem of running sands was eliminated.

The drilling technique involved the use of an 8 1/2 inch diameter eccen-

tric bit attached to a percussion hammer. The drill rods were loaded into

20-foot sections of 8-inch ID steel casing. The bottom of the first section

of casing was fitted with a cast alloy steel drive shoe. During drilling,

both the drill bit and casing advanced as a single unit. The eccentric bit
drilled and over-reamed the borehole, while the casing simultaneously was
driven into the ground by the action of the hammer on the drive shoe. The air

and water mixture that drove the hammer forced cuttings up through the annular

space between the-drill rods and the inner walls of the steel casing. The bit

occasionally was pulled up a few feet to allow air pressure to clear cuttings
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from the bottom of the hole. Cuttings were discharged through a hose attached

to the top of the welded sections of steel casing. After the casing was

advanced 5 feet into competent bedrock, the bit was changed to a 7 1/4 inch

button bit and percussion techniques were used to drill an-additional 20 feet

into the bedrock. The 8-inch ID steel casing driven into the ground during

drilling was left in the ground tn act as a protective casing for the well,

and to act as a seal to prevent cross-contamination between aquifers.

A single exception to this construction technique was monitoring well

GW-14D. This well was drilled using 4-inch drill-through-casing-drive and the

2-inch material was used for the shallow wells because the well site was

inaccessible to the drill rig capable of installing 4-inch wells. This change

in drilling specifications was discussed with and approved by the USAFOEHL

Technical Project Manager before execution.I
Cuttings were continuously collected and described with special attention

given to the drilling rate and hammer sound, which provided information used

to describe changing subsurface conditions. Formation samples were described

as follows:

* Depth BLS

j Lithology

* Grain size

* Color (Munsell)

* Water content

* Consistency
e Density
9 Other distinctive features.

These characteristics were interpreted in light of the drilling technique

used. For example, the grain size, miisture content, consistency, and density

of a sample may be altered by the drilling method, and while they are descrip-

tive of the material being brought to the surface, they may not be truly

representative of the formation being drilled.
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Information concerning subsurface formations encountered during deep well

drilling is contained in the well logs presented in Appendix D.

After the borehole was completed, all drilling rods were removed and the

well was constructed. Deep wells were constructed using threaded flush joint

4-inch ID, schedule 80 PVC casing and a 4-inch ID 304 stainless steel screen

with 0.020-inch slots. The bottom of each screen was fitted with a stainless

steel endplug. After the well was assembled inside the 8-inch steel casing,

the entire string was raised 1 foot off the bottom of the hole and 0-grade

sand was slowly poured down the annulus until the sandpack was 2 feet above

the top of the screen. After the sandpack was sounded to ensure the correct

position, bentonite pellets were added to create a 5-foot seal. After the

bentonite pellets had hydrated adequately, a grout mixture of 5 gallons of

water, 3 pounds of bentonite powder, and 94 pounds of Rochester Portland

cement was tremied in place from the top of the pellets to the land surface.

Like the shallow wells, the PVC riser extended approximately 2 1/2 feet above

land surface. The outer steel casing was surrounded by a 2-foot square con-

crete pad. Three barrier posts were installed equidistant from each well to

provide additional protection. A pin and lock system secured metal caps to

the protective steel casings to prevent unauthorized entry.

All deep wells were developed using a 15 gpm surface centrifugal pump.

Development was continued until at least 5 well volumes of water had been

removed, the conductivity had stabilized, and the clarity of the water was

acceptable to the Supervisory Geologist.

After each well was completed, all equipment used during drilling,

measuring, and developing (i.e., drill rods, steel casing, bits, and wrenches)

was decontaminated using a combination of pressurized steam and clean water.

3.2.3 Well Abandonment

During the initial field activities, an attempt was made to purge

monitoring well MW-4, a Phase II, Stage 1 well. This attempt was unsuccessful

because the pump hose continually plugged with sand. When visual examination

of the sand showed it to be sandpack rather than formation sand, it was
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concluded that this well was broken below the surface and was no longer a

valid monitoring point. Subsequently, the SOW for Stage 2 was modified to

require formal abandonment of well MW-4. This was accomplished in November

1986 by pulling the steel protective casing and re-drilling the entire depth

of the well with hollow stem augers. Once the well screen and riser were

removed, the borehole was grouted to the surface with Portland cement grout as

the augers were removed.

3.2.4 Surveying

At the completion of all drilling operations, the new wells were surveyed

for their horizontal and vertical locations. Surveying was performed by Ryan

Survey of Syracuse, New York. The locations and elevations of all surveyed

points were established by differential leveling and checked by trigonometric

leveling. Surveyed points were tied into supplemental bench marks established

by Ryan Survey during the Phase 2, Stage 1 study in 1983. These supplemental

bench marks were tied to a bench list established for Hancock Field by a base

contractor several decades ago. This bench list was established from United

States Geological Survey (USGS) bench marks, but the exact bench marks could

not be determined. This contractor-established bench list has been used for

all surveying at Hancock Field for the last several decades. Horizontal

survey locations are shown in Figures 3-1 and 3-2, and Table 3-1 lists the

elevations of both the old and new wells taken at the top of the PVC casing

and at land surface.

3.3 SAMPLING PROCEDURES AND SAMPLE PRESERVATION

This section describes the procedures and methods used during the

groundwater, surface water, soil, and sediment sampling activities conducted

at Hancock Field. The analytes and methods used for analysis also are

discussed in this section.

3.3.1 Groundwater

Water levels were obtained using an electronic water level indicator,

which emits a high-pitched tone when the unit contacts water. The instrument

was attached to the graduated tape. Readings were taken at each well from the

top of the PVC riser pipe, the same point at which the vertical survey was

made.
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TABLE 3-1. WELL ELEVATIONS

Elevation (ft MSLa)
Well Number Top of Casing Land Surface

MW-1 401.5 399.5
MW-2 415.6 413.4
MW-3 404.7 402.8
MW-3-D 407.0 404.9
MW 4b ....
MW-5 390.0 387.0
MW-6 397.3 394.8
MW-6-D 396.7 395.2
MW-7 399.6 397.4
MW-8 395.0 393.0
MW-9 397.7 395.7
MW-10 394.3 392.3
MW-lI 400.0 396.7
MW-II-D 399.1 396.6
MW-12 399.0 396.4
MW-12-D 399.3 396.6
MW-13 398.8 396.3
MW-13-D 398.8 396.3
MW-14 404.3 402.6
MW-14-D 404.3 402.7
M"-15 400.4 398.0
MW-15-D 399.8 397.7
MW-16 398.7 395.7
MW-17 398.2 395.6
MW-18 398.1 395.9

Source: Ryan Survey 1983, 1987.

Mean Sea LevelbWell Abandoned
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Before groundwater sampling, each well was purged to ensure that a

representative sample was obtained. A centrifugal pump and hoses were used to

purge all wells. At least three well volumes of water were removed from each

well. The pump and hoses were decontaminated before and between each well by

scrubbing with an Alconox/water solution followed by a distilled water rinse.

Groundwater samples were collected within a 24-hour period after purging and

were obtained by lowering a clean, point source Teflon® bailer into the well.

Samples were collected at the midpoint of the well screen (i.e., 10 feet from

the bottom of the well). The Teflon® bailer was decontaminated between wells

by washing with an Alconox/water solution, a demineralized water rinse, a

methanol rinse, and allowed to air dry. Groundwater samples were obtained

directly from the bailer using a Teflon® bottom emptying device to minimize

the potential for sample agitation and contamination.

Seven separate sampling events were conducted during this investigation,

in September 1986, December 1986, January 1987, October 1987, and resampling

eventq in September 1987, September 1988, and January 1989. During the first

sampling round in September 1986, all existing wells in Zones 1 and 2 were

sampled. During the second sampling round in December 1986, the new wells in

Zone 1 were sampled. The January 1987 sampling included new wells in Zones 1

and 2. Due to laboratory error, several wells had to be resampled for ortho-

phosphate, lead, and mercury in September 1987. Sampling of newly installed

wells at Site D-5 was conducted in October 1987. These wells were resampled

for thallium in January 1989 to show that the October 1987 values were the

.esult of interference. In September 1988, soils at Site FT-i and groundwater

at Site D-5 were resampled for volatile organics because of laboratory error.

Table 3-2 lists the groundwater sampling points, sampling dates, analytes, and

analytical methods for each well. In addition, field measurements for

temperature, specific conductance, and pH were taken during all groundwater

sampling efforts.

All groundwater samples were preserved and stored in containers according

to methods prescribed by the U.S. Environmental Protection Agency (EPA) in

"Methods for Chemical Analysis of Water and Wastes" (EPA 1979) and ERG and

SAIC laboratories. Table 3-3 lists the preservation methods and sample

container types used during the study.
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During the sampling operations, collected samples were stored on ice to

maintain a temperature of 4*C. At the end of a sampling day, all samples were

Ipackaged in ice chests with Blue Ice® to maintain the 40C temperature, and

shipped via overnight carrier to the contracted laboratory.

3.3.2 Surface Water and Sediments

A surface water and sediment sample was collected at each of the

21 sampling stations in December 1986. Due to laboratory error, all surface

water points that were not dry were resampled for purgeable halocarbons,

aromatic volatiles, and mercury in September 1987. Sediment points also were

resampled for mercury. All stations were marked by brightly painted and

Ilabeled wooden stakes. The surface water and sediment sampling analysis plan

is presented in Table 3-4. This table includes sampling point analyses and

3 analytical methods.

Surface water samples were collected using the grab techniques specified

by USGS (1977). Sample containers were used to collect samples directly from

surface water bodies when no preservatives were needed. Sample containers

were filled by submerging the container below the surface of the water body.

Care was taken during sampling not to disturb bottom sediments, which could

inadvertently become incorporated into the water sample. The farthest down-

stream station was sampled first followed by each successive upstream station.

When wading into the stream became necessary, samples were collected upstream

from the disturbance created during wading. Because of weather conditions, it

became necessary at some of the more remote sampling stations to break through

up to 3 inches of ice.

3 Sediment samples were collected at each surface water monitoring station

using a clean stainless steel trowel. Table 3-4 details the sediment sampling

plan, including location, analytes, and analytical methods.

Samples were obtained from the top layer of sediments and placed directly

into the sample containers. The trowel was decontaminated between surface

water monitoring stations using an Alconox/water solution wash, a distilled

water rinse, and a methanol rinse. All samples were preserved and stored

according to the methods prescribed in Table 3-3.

3-22



3 w

I X X X X X X XXNN NNN NNN NNN

3 -2

0 r1 :

Big4

4J4

I 3-23



3.3.3 Soil Gas Survey

The soil gas sampling system consisted of a stainless steel probe, hand

operated vaccuum pump system of tubing, and pre-evacuated sampling vials.

At each of the established soil gas monitoring stations, a 1/2-inch hole

having a depth of at least 2 feet was created with a slide hammer. The

stainless steel probe was then inserted to the full depth of the hole and

packed off at the surface. A soil gas sample was withdrawn through the probe

to purge the sampling system. A second sample of soil gas was then withdrawn

through the probe and collected in a glass vial pre-evacuated to a negative

two atmospheres of pressure. The self-sealing vial was detached from the

sampling system and stored until analysis. In addition to the 30 soil gas

samples collected, 2 ambient air samples and 2 nitrogen blanks were collected

as part of the quality assurance/quality control (QA/QC) program of the

survey.

Between sampling points, the probe was decontaminated by washing with

soapy distilled water, rinsed with distilled water, and dried by rinsing with

reagent-grade methanol. The methanol was evaporated by passing nitrogen gas

through the equipment.I
All samples collected were analyzed using a Varian 4000 gas chromatograph

(GC) equipped with a flame ionization detector for benzene, toluene, xylenes,

and total volatile organics content. The GC equipment was brought to Hancock

Field and set up in an office so samples could be analyzed within hours of

collection. The details of the soil gas program are presented in Appendix L.

I 3.3.4 Soil Sampling

The SOW indicated that soil samples around Site FT-1 were to be collected

at each point along a transect line at 5-foot intervals to a depth of 15 feet

BLS or until groundwater was encountered. Since groundwater generally was

found less than 5 feet BLS, only one soil sample was collected above the water

table at each point using a stainless steel bucket auger. This change was

identified to and approved by the USAFOEHL Technical Project Manager. Soil

samples were collected on November 18, 1980 and analyzed using analytical

methods listed in Table 3-5. Holding times were exceeded for semivolatile
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TABLE 3-5. FIRE TRAINING AREA SOIL SAMPLING ANALYSIS PLAN,
INCLUDING SAMPLE LOCATIONS, ANALYTES, AND ANALYTICAL METHODS,[FOR HANCOCK FIELD, NEW YORK

I Aromatic
Petroleum Volatile Semivolatile

Hydrocarbons Lead Organics Organics
Method SW3550/ Method Method Method

Sample Location E418.1 SW3050/7420 SW5030/8240 SW3550/8270

FS-A-1 x x x
FS-A-2 x x x
FS-A-3 x x x
FS-A-4 x x x
FS-B-1 x x x x
FS-B-2 x x x
FS-B-3 x x x
FS-C-1 x x x x
FS-C-2 x x x x
FS-C-3 x x x
FS-D-1 x x x x
FS-D-2 x x x x
FS-D-3 x x x
FS-E-l x x x x
FS-E-2 x x x x
FS-E-3 x x x
FS-F-I x x x x
FS-F-2 x x x x
FS-F-3 x x x
FS-G-3 x x x x
FS-G-2 x x x
FS-G-2 x x x
FS-G-3 x x x
FS-H-1 x x x
FS-H-2 x x x
FS-H-3 x x x
FS-I-1 x x x

I
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organics; therefore, they were resampled on September 12, 1987. Later, a

review of laboratory practices indicated that holding times for volatile

organics also may have been exceeded. As a precaution, volatile organics were

resampled on August 31, 1988.

The data obtained from the soil gas investigation were evaluated and

10 soil sampling points closest to the soil gas sampling points having the

highest concentration of volatile organics were selP ted for semivolatile

organic analysis. These 10 points were resampled in September 1987 because of

exceeded holding times.

The stainless steel bucket auger was decontaminated thoroughly according

to procedures outlined in Section 3.3.2. All samples were preserved and

stored according to the requirements listed in Table 3-3.

3.3.5 Environmental Sampling at Three New Sites

The SOW identified three sites at Hancock Field that had not been inves-

tigated during previous studies. These sites, Entomology Underground Storage

Tank (Site S-3), Transformer Storage Area (Site S-1), and the Old Spill Area

(Site SP-1) were identified in the current SOW for various sampling activi-

ties. The procedures and media that were sampled are discussed in the foll-

owing sections. The sampling plan for these sites is presented in Table 3-6.

3.3.5.1 Entomology Underground Storage Tank (Site S-3)

At the Entomology Underground Storage Tank (Site S-3), a water sample was

extracted from the tank through the access pipe using a clean Teflon® point

source bailer. A clean stainless steel bucket auger was used to collect three

soil samples from the designated sampling station at 0.66, 1.5, and 3.0 feet

BLS. Table 3-6 presents the media sampled, analytes, and analytical methods

used. All sampling equipment was decontaminated by washing with a laboratory-

grade detergent, rinsing with distilled water, and finally rinsing with

methanol.
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3.3.5.2 Transformer Storage Area (Site S-i)

Surface soil samples were collected at pre-selected sites around the
Transformer Storage Area (Site S-I) using the stainless steel bucket auger.

Soil withdrawn by the auger was transferred to a pre-labeled container using a

stainless steel spatula. All sampling equipment was decontaminated by washing
with a laboratory-grade detergent, and rinsing with distilled water and then

with methanol. Media sampled, analytes, and analytical methods are presented

in Table 3-6.

3.3.5.3 Old Spill Area (Site SP-l)

At the Old Spill Area (Site SP-1), samples were collected in a manner

identical to the surface water and sediment samples discussed in Section

3.3.2. The farthest downstream sampling station was sampled first, followed

by the two consecutive upstream stations to negate any disturbances caused by

stream wading. Table 3-6 presents the sample location, media sampled,

analytes, and analytical methods for samples collected at Site SP-1. All

samples collected from the three new sites were preserved and stored according

to methods prescribed in Table 3-3.

All sampling equipment was decontaminated between samples by thoroughly

washing with laboratory-grade detergent, and rinsing with distilled water and

then with methanol.

3.3.6 Field QA/QC

During all environmental sampling activities conducted during the Stage 2
field program, numerous QA/QC procedures were observed to ensure the quality

and integrity of the data. These procedures include:

" Maintenance of chain-of-custody records for all samples. Copies of

these forms are contained in Appendix G.

" Collection of the following QA samples:

Trip Blanks; one for every 20 field water samples and analyzed for
volatile organic compounds (VOCs). These samples consist of
pouring American Society for Testing and Materials (ASTM) Type II
demineralized water into vials in the laboratory. These samples
traveled with the other sample containers until their return to the
laboratory. Trip blanks check for bias added by sample handling,
storage, and transport.
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Field Blanks; one for every 20 field water samples and analyzed for
the same parameters being sampled for that day. These samples
consisted of pouring ASTM Type II water into the sample container
in the field. Field blanks check for bias added by sampling
conditions (atmosphere), packaging, handling, and transport.

Bailer/Sampler Washes; one for every 20 field water samples and
analyzed for the same parameters being sampled for that day. These
samples consisted of ASTM Type Ii water poured into the sampling
device and then into the sample containers. Bailer/sampler washes
check for bias added by sampling conditions and by incomplete
sample decontamination.

One replicate was collected for every 10 water and soil samples
collected. Replicate samples were collected just after and in the
same manner as the regular environmental samples, as described in
Sections 3.3.1, 3.3.2, and 3.3.4. No remark was made on the label
that indicated the sample was a replicate.

. Cleaning of all equipment, including drilling tools and sampling
instruments, between use (i.e., between monitoring wells or other
sampling points) was conducted by washing the equipment with an

Alconox solution (i.e., low residue, biodegradable detergent) and
rinsing with clean distilled water and methanol. This method was used
to ensure that contaminants were not transferred between monitoring
points (EPA 1977).

A detailed discussion of both field and laboratory QA/QC is presented in

Section 4.

3.4 AQUIFER TESTING

During the first round of field activities under the Stage 2 field pro-

gram, in situ hydraulic conductivities were determined for each existing well

except MW-4 and MW-5. Well MW-4 was broken and subsequently abandoned and

therefore could not be tested. Well MW-5 is a flowing artesian well and

testing using a slug method was impossible. The method used for all other

wells employed addition or subtraction slug testing and is described by

Hvorslev (1951, as cited in Freeze and Cherry 1979). This method makes a

number of assumptions, including that the aquifer being tested is a homoge-

neous, isotropic, infinite medium in which both the soil and water are incom-

pressible.

The slug test is accomplished by rapidly adding or removing a measured

volume of water to the well to change the water level. The rate of recovery

is monitored by measuring the return of the water to its pretest level. Plots
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then are made of the head level changes versus time. The hydraulic

conductivity is calculated from these plots.

For the tests performed at Hancock Field, water was obtained from the

base domestic water supply. One gallon of water was rapidly added to wells

with the head response monitored using a transducer coupled to an electronic

data logger. Well MW-10 had less than 2 feet of unsaturated casing, so an
additional slug test was not feasible. This well was tested by removing a

.325 gallon slug using a modified sampling bailer. Each well was tested twice

by these techniques. All aquifer test were conducted after the September 1986

sampling round had been completed. Subsequent sampling events took into

consideration the introduction of water into the well and additional purging

to remove city water was accomplished. The results of these tests are

presented and discussed in Section 4.2.2.3.

I
i

I
I
I
i
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4. DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS

Seven sites in two zones were investigated during this Phase II, Stage 2

effort at Hancock Field, New York. A soil gas survey was conducted at one

site (FT-1) and geophysical surveys (magnetometry) were conducted at two sites

(D-1 and D-3). Fifteen new groundwater monitoring wells were installed, nine

in Zone 1 and six in Zone 2. Samples of wastes, groundwater, surface water,

sediments, and soils were collected and submitted for laboratory analysis.

This section summarizes the results of the sampling program and discusses the

significance of these results with regard to the sites under investigation.

This section is divided into four subsections: Quality Assurance/Quality

3 Control Program, Geology, Interpretation of Analytical Results, and Site-

Specific Results.

I 4.1 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

The U.S. Air Force (USAF) Installation Restoration Program (IRP) Phase

II, Stage 2 sampling effort at Hancock Field was conducted in two phases, an

initial sampling program to confirm Phase II, Stage 1 results, and a com-

prehensive sampling program. The ,esults of the quality assurance/quality

control (QA/QC) procedures for the two sampling stages are discussed in the

following sections.

A program of QA/QC procedures was instituted throughout the Phase II,

Stage 2 sampling effort at Hancock Field and the subsequent analysis of

samples. The intent of this QA/QC program is to ensure that collected samples

are representative of the sites, and that analytical data accurately describe

the characteristics and concentrations of constituents in the samples. The

QA/QC program consisted of establishing routine OC procedures throughout the

program, as well as preparing and analyzing both laboratory and field QA/QC

samples. The OC procedures established and followed for field activities

included preparation for sampling, sample collection, field measurements, and

chain-of-custody. These procedures are discussed in Section 4.1.1. Labora-

tory QA/QC samples consisted of spiked samples, duplicate samples, and method

blanks. These QA/QC samples were intended to verify the accuracy and

precision of analytical procedures, and to assess the contamination potential
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of the laboratory. The results of the analyses of the laboratory QA/QC

samples are discussed in Section 4.1.2. Field QA/QC samples consisted of

field blanks, bailer washes, field replicates, and a trip blank. These QA/OC

samples were intended to confirm the adequacy of the field procedures used in

collecting samples. The results of the analyses of field QA/OC samples are

discussed in Section 4.1.3.

4.1.1 Field Sampling Quality Assurance

The field activities at Hancock Field ,,cre planned and conducted to

provide samples and data of consistent and known quality. During sampling

(soil, groundwater, sediment, and surface water), the following procedures

were adhered to to ensure the reliability of samples and data:

" Sample Containers: All sample bottles were cleaned by I-Chem,
Hayward, California, using U.S. Environmental Protection Agency (EPA)
protocols, before shipment to the field. All sample bottles were of a
size and construction appropriate to the samples being collected, and
had caps with L1flonO liners or Teflon®-faced septa.

" Sample Preservatives: Appropriate sample preservatives were added to
the sample bottles in the field. Chemicals used were American
Chemical Society (ACS) reagent grade or better (Nitric acid used for
preservation of samples for metals analysis was reagent grade).

Sample Integrity: To avoid cross-contamination of samples between
sites, field personnel wore disposable gloves that were changed
between sites and wore rubber boots that were decontaminated between
sites.

" Decontamination Procedures: All sampling and monitoring equipment
(split spoon samplers, Teflon® bailers, stainless steel buckets and
funnel, and soil gas probes), were thoroughly decontaminated between
use at each sampling site (see Section 3.3.6).

* Field Measurements (Groundwater and Surface Water): In conjunction
with sampling activities, field measurements of pH, specific
conductance, and temperature were made. The equipment used for these
measurements was calibrated as follows:

- Digital thermometers were calibrated daily (or more frequently)
against a mercury thermometer

3 Conductivity meters were calibrated daily (or more frequently)
against a standard solution of known conductivity

- Digital pH meters were calibrated daily (or more frequently) with
two standard pH buffers

I
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U - Ionizable vapor meters (H-Nu meters) were calibrated daily (or more
frequently) with a manufacturer-supplied calibration gas that is a3 nontoxic substitute for benzene.

* Field Observations: During field activities, daily logs were kept in
a bound field notebook of water-resistant paper. Entries were made in
indelible ink, and included:

- Date, time, and place of sampling

3 - Weather conditions at time of sampling

- Data from field measurements (temperature, specific conductance,3 and pH of samples)

- Data from physical tczts (slug tests, etc.)

3 - Observations about site and samples (odors, appearance, etc.)

- Information about any activities, extraneous to sampling
activities, that may affect the integrity of the samples (such as
low-flying aircraft nearby, fossil-fueled motors being used nearby,
painting operations being carried out upwind of sampling site).

3 Field Replicates: Replicate aliquots were collected for 10 percent of
all samples collected in the field, and submitted to the laboratory as
blind samples. Evaluation of the analytical results from these
replicate samples is used to evaluate the precision of the sampling
and analysis effort. The results from these samples are discussed in
Section 4.1.3.

3 Field Blanks: Field blanks were prepared before the collection of
environmental samples, using American Society for Testing and
Materials (ASTM) Type II reagent water and I-Chem sample bottles. The
results from the analyses of field blanks are used to indicate the
presence of external contaminants that may have been introduced into
samples during collection and shipment. The results from these3 samples are discussed in Section 4.1.3.

* Bailer Washes: Bailer wash samples were collected using ASTM Type II
reagent water, a decontaminated bailer, and I-Chem sample bottles.
The results from the analyses of bailer washes are used to evaluate
the adequacy of bailer decontamination procedures in preventing
cross-contamination of samples between wells. The results from these
samples are discussed in Section 4.1.3.

* Trip Blanks: Trip blanks were prepared in the laboratory and shipped
to the sampling site with the sample bottles. The trip blanks were
stored with the sample bottles before use, transported to a sampling
site, and shipped to the laboratory with the samples collected during
that day's sampling event. The results from the analyses of trip
blanks are used to assess the presence of contaminants that may have
been introduced into sample bottles during shipment to the sampling
site or during storage on the site, or introduced into samples during
shipment from the site to the laboratory.
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" Sample Storage and Shipping: After collection, samples were stored
and shipped in insulated coolers with Blue Ice® . After receipt in the
laboratory, samples were stored at 40C.

* Chain-of-Custody: Chain-of-custody was maintained by field personnel
until samples were released for shipment. Chain-of-custody forms were
packed in each cooler for shipment, including:

- Sample number (for each sample in shipment)
- Date of collection (for each sample in shipment)
- Number of containers of each sample
- Sample description (environmental medium)
- Analyses required for each sample
- Shipment number
- Time and date of shipment.

Coolers were sealed securely before shipment.

4.1.2 Laboratory QC Results

The results of analyses of laboratory OC samples are presented in

Appendix H and are summarized in Tables 4-1, 4-2, and 4-3. These samples,

consisting of matrix spiked samples, duplicate analyses, and method blanks,

serve as a check on the accuracy and precision of laboratory analyses and

assess the contamination potential during routine analytical procedures.

These OC samples are discussed in the following paragraphs, by chemical class,

after general discussions of each QC sample type.

Matrix spiked samples are prepared by adding a known amount of one or

more compounds to a second aliquot of a sample, followed by an analysis

using the same procedures as performed on the first aliquot of the sample.

The compounds used for the matrix spike analyses have a high probability of

being present in the unadulterated sample and are among the analytes of

interest. After analysis, the percent recovery is calculated for each

constituent added by subtracting the amount found in the first aliquot from

the results of the second aliquot and dividing this number by the known amount

originally added to the second aliquot. This result is then expressed as a

percentage. A summary of the matrix spike analysis is presented in Table 4-1,

with complete details delineated in Appendix H.

Laboratory precision is determined by the analysis of duplicate aliquots

of the same sample and comparing these results. This comparison often is
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TABLE 4-1a. LABORATORY ACCURACY SUMMARY: SOIL

Recovery Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Ranges Rangea  Analyses Analyses

Metals

Antimony (Sb) 1 0+ 75-125% 0 1

Arsenic (As) 1 90% 75-125% 1 0

Beryllium(Be) 1 89% 75-125% 1 0

Cadmium (Cd) 1 90% 75-125% 1 0

Chromium (Cr) 1 90% 75-125% 1 0

Copper (Cu) 1 96% 75-125% 1 0

Lead (Pb) 3 78-90% 75-125% 3 0

Mercury (Hg) 2 99-100% 75-125% 2 0

Nickel 1 88% 75-125% 1 0

Selenium (Se) 1 107% 75-125% 1 0

Silver (Ag) 1 30+ 75-125% 0 1

Thallium (Tl) 1 96% 75-125% 1 0

Zinc 1 85% 75-125% 1 0

Total 16 14 2

Base/Neutral and Acid Extractables

1,2,4-Trichlorobenzene 3 53-60 39-98% 3 0

Acenaphthene 3 65-87% 46-118% 3 0

2,4-Dinitrotoluene 3 66-73% 24-96% 3 0

Pyrene 3 84-110% 26-127% 3 0

N-Nitrosodi-n- 3 60-76% 41-116% 3 0
propylamine

1,4-Dichlorobenzene 3 35-53% 28-104% 3 0

Pentachlorophenol 3 14-34% 9-103% 3 0
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U TABLE 4-1a. LABORATORY ACCURACY SUMMARY: SOIL
(Continued)U

Recovery Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Ranges Rangea  Analyses Analyses

3 Base/Neutral and Acid Extractables (Continued)

Phenol 3 64-74% 27-123% 3 0

3 2-Chlorophenol 3 55-74% 27-123% 3 0

4-Chloro-3-methyl 3 75-85% 23-97% 3 0
5 phenol

4-Nitrophenol 3 32-109% 10-80% 2 1

Total 33 32 1

I Volatiles by GC/MS
1,1-Dichloroethene 2 150-160% 59-172% 2 0

3 Trichloroethene 2 138-160% 62-137% 0 2

Chlorobenzene 2 82-108% 60-133% 2 0

Toluene 2 84-92% 59-139% 2 0

Benzene 2 100-106% 66-142% 2 0

3 Total 10 8 2

+Matrix interference.
Control limits established by the EPA Contract Laboratory Program (CLP).

I4 -

I
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I TABLE 4-1b. LABORATORY ACCURACY SUMMARY: WATER

I
Recovery Acceptable No. Accept. No. Unaccept.

Chemical Class No. Analyses Ranges Range* Analyses Analyses

Metals

Antimony (Sb) 2 98-116% 75-125% 2 0

Arsenic (As) 2 82-92% 75-125% 2 0

Beryllium(Be) 2 92-112% 75-125% 2 0

Cadmium (Cd) 3 96-112% 75-125% 3 0

Chromium (Cr) 3 80-107% 75-125% 3 0

Copper (Cu) 2 110-112% 75-125% 2 0

Lead (Pb) 5 84-112% 75-125% 5 0

3 Mercury (Hg) 3 82-100% 75-125% 3 0

Nickel (Ni) 2 65-108% 75-125% 1 1

Selenium (Se) 2 87-98% 75-125% 2 0

Silver (Ag) 2 50-70%+ 75-125% 0 2

Thallium (Tl) 2 102-136%+ 75-125% 1 1

Zinc (Zn) 2 104-108% 75-125% 2 0

Aluminum (Al) 1 112% 75-125% 1 0

3 Barium (Ba) 1 120% 75-125% 1 0

Boron (B) 1 96% 75-125% 1 0

Calcium (Ca) 1 95% 75-125% 1 0

Cobalt (Co) 1 108% 75-125% 1 0

Iron (Fe) 1 112% 75-125% 1 0

Magnesium (Mg) 1 100% 75-125% 1 0

Manganese (Mn) 1 111% 75-125% 1 0

3 Molybdenum (Mo) 1 104% 75-125% 1 0

Potassium (K) 1 106% 75-125% 1 0

Sodium (Na) 1 90% 75-125% 1 0

Vanadium (V) 1 106% 75-125% 1 0

3 Total 44 40 4

I
I
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TABLE 4-1b. LABORATORY ACCURACY SUMMARY: WATER
(Continued)

Recovery Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Ranges Range Analyses Analyses

Base/Neutral and Acid Extractables

1,2,4-Trichlorobenzene 3 26-62Z 39-98% 2 1

Acenaphthene 3 35-72% 46-118% 2 1

2,4-Dinitrotoluene 3 51-86% 24-96% 3 0
Pyrene 3 55-124% 26-127% 3 0

N-Nitroso-di-n- 3 46-75% 41-116% 3 0
propylamine

1,4-Dichlorobenzene 3 28-53% 36-97% 2 1
Pentachlorophenol 3 15-57% 9-103% 3 0

Phenol 3 16-35% 12-89% 3 0
2-Chlorophenol 3 43-76% 27-123% 3 0

4-Chloro-3-methyl 3 47-81% 23-97% 3 0
phenol

4-Nitrophenol 3 5-16Z 10-80Z 2 1

Total 33 29 4

Volatiles by GC

1,1,1-Trichloroethane 4 70-110% 85-115% 3 1

1,1,2,2-Tetrachloro- 4 38-112% 80-125% 3 1
ethane

1,1,2-Trichloroethane 4 68-102% 65-105% 4 0

1,1-Dichloroethane 4 80-100% 85-115% 4 0

1,1-Dichloroethene 4 70-100% 61-145% 4 0

1,2-Dichlorobenzene 8 60-105% 63-141% 7 1

1,2-Dichloroethane 4 50-105% 85-115% 3 1
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TABLE 4-lb. LABORATORY ACCURACY SUMMARY: WATER
(Continued)

Recovery Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Ranges Rangea  Analyses Analyses

Volatiles (Continued)

1,2-Dichloropropane 4 60-95% 71-120% 3 1

1,4-Dichlorobenzene 8 65%-100% 76-142% 7 1

Bromodichloromethane 3 95-148% 85-115% 2 1

Bromoform 2 130-150% 60-140% 1 1

Carbon Tetrachloride 4 65-110% 85-115% 3 1

Chlorobenzene 4 61-95% 75-125% 2 2

Chlorodibromomethane 4 68-102% 65-105% 4 0

Chloroethane 4 23-129% 85-145% 2 2

Chloroform 4 0-161% 85-115% 2 2

cis-1,2-Dichloro- 4 68-102% 65-105% 4 0
propene

Methylene Chloride 4 38-129% 71-120% 3 1

Tetrachloroethene 4 38-112% 85-145% 3 1

trans-1,2-Dichloro- 4 60-115% 85-115% 3 1
ethene

trans-1,3-Dichloro- 4 55-95% 71-120% 2 2

propene

Trichloroethene 4 90-103% 71-120% 4 0
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TABLE 4-lb. LABORATORY ACCURACY SUMMARY: WATER
(Continued)

Recovery Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Ranges Rangea Analyses Analyses

Volatiles (Continued)

Trichlorofluoromethane 4 60-100% 61-145% 3 1

Vinyl Chloride 4 50-107% 60-110% 3 1

Benzene 3 58-98% 90-110% 2 1

Ethyl Benzene 4 54-105% 85-115% 3 1

Toluene 4 36-105% 85-115% 3 1

Total Xylenes 3 57-95% 60-140% 2 1

Dichlorodifluoro- 1 107%* 60-110% 1 0
methane

1,3-Dichlorobenzene 2 68-74% 73-135% 1 1

Total 118 91 27

+Matrix interference.
aControl limits (except VOA analyses) established by the EPA Contract
Laboratory Program (CLP). VOA control limits based on laboratory historical
data.
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TABLE 4-2a. LABORATORY PRECISION SUMMARY: SOILI
RPD Acceptable No. Accept. No. Unaccept.

Chemical Class No. Analyses Range RPD Analyses Analyses

Metals

Arsenic (As) 1 2% 0-20% 1 0

Beryllium (Be) 1 26% 0-20% 1 0

Cadmium (Cd) 1 12% 0-20% 1 0

Chromium (Cr) 1 0 0-20% 1 0

Copper (Cu) 1 2% 0-20% 1 0

Lead (Pb) 2 4-7% 0-20% 2 0

Mercury (Hg) 2 6-18% 0-20% 2 0

Nickel (Ni) 1 18% 0-20% 1 0

Selenium (Se) 1 0 0-20% 1 0

Zinc (Zn) 1 9% 0-20% 1 0

Total 12 12 0

Base/Neutral and Acid Extractables

Benzo(A)anthracene 2 12-54% 0-50% 1 1

Benzo(A)pyrene 2 1-2Z 0-50% 2 0

Benzo(G,H,I)perylene 1 27% 0-50% 1 0

Benzo(K)fluoranthene 2 13-27% 0-50% 2 0

Pluoroanthene 2 16-30% 0-50% 2 0

Indeno (1,2,3-C,D) 1 35% 0-50% 1 0
Pyrene

Pyrene 2 8-18% 0-50% 2 0

Phenanthrene 1 4% 0-50% 1 0

bis (2-Ethylhexyl) 1 67% 0-47% 0 1
phthalate

Chrysene 1 1% 0-50% 1 0

Benzo(B)fluoranthene 1 4% 0-50% 1 0

Total 16 14 2

aRPD control limits are based on historical laboratory data or interim values
where insufficient data have been generated.
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TABLE 4-2b. LABORATORY PRECISION SUMMARY: WATER

RPD Acceptable No. Accept. No. Unaccept.3Chemical Class No. Analyses Range RPD a Analyses Analyses

Metals

Chromium (Cr) 1 16% 0-20% 1 0

Lead (Pb) 2 0-17% 0-20% 2 0ICalcium (Ca) 1 4% 0-20% 1 0

Magnesium (Mg) 1 28% 0-20% 0 1EManganese (Mn) 1 0 0-20% 1 0

Potassium (K) 1 0 0-20% 1 0

Sodium (Na) 1 7% 0-20% 1 0

SMercury (Hg) 1 0 0-20% 1 0

3Total 9 8 1

Base/Neutral and Acid Extractables

bis (2-Bthylhexyl) 2 4-30% 0-47% 2 0

3(all other analytes less than detection)
Total 2 2 0

I Wilatiles by GC

1,1,1-Trichloroethane 1 0 0-28% 1 0

1,1,2,2-Tetrachloro- 1 0 0-48% 1 0
ethane

1,1,2-Trichloroethane 2 0-16% 0-22% 2 0I1,1-Dichloroethane 1 0 0-18% 1 0

1,1-Dichloroethene 1 5% 0-14% 1 0

1,2-Dichlorobenzene 2 0 0-30% 2 0I1,2-Dichloroethane 1 0 0-26% 1 0

1,2-Dichloropropane 1 5% 0-26% 1 0I1,4-Dichlorobenzene 2 0 0-30% 2 0

Bromodichloromethane 3 5-35% 0-35% 3 0

Bromoform 2 4-7% 0-27% 2 03Carbon Tetrachloride 2 5-12% 0-30% 2 0

I 4-12



I
I

TABLE 4-2b. LABORATORY PRECISION SUMMARY: WATER3 (Continued)

RPD Acceptable No. Accept. No. Unaccept.
Chemical Class No. Analyses Range RPDa  Analyses Analyses

3 Volatiles (Continued)

Chlorobenzene 3 0-13% O--13% 3 0

Chlorodibromomethane 2 0-16% 0-36% 2 0

Chloroethane 1 0 0-24% 1 0

Chloroform 3 0-24% 0-24% 3 0

cis-1,3-Dichloro- 2 0-16% 0-37% 2 0

propene

Methylene Chloride 4 0-31% 0-35% 4 0

Tetrachloroethene 2 3-27% 0-29% 2 0

trans-1,2-Dichloro- 1 5% 0-33% 1 03 ethene

trans,1-3-Dichloro- 1 5% 0-37% 1 0

propene

Trichloroethene 2 1-5% 0-14% 2 0

Trichlorofluoromethane 2 0-66% 0-34% 1 1

I Vinyl Chloride 1 53% 0-30% 0 1

Benzene 1 2% 0-11% 1 0

I Ethyl Benzene 2 9-30% 0-35% 2 0

Toluene 2 5-47% 0-13% 1 1i Total Xylenes 2 0 0-35% 2 0

Total 50 47 3

RPD control limits based on historical laboratory data or interim values
where insufficient data have not been generated.

4

i
I
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IK/4981-Disk #4/Doc. #15
TABLE 4-3. SUMMARY OF DATA FROM FIELD AND LABORATORY BLANKS

Sample Sample Blank Parameters Analyte Conc.
Shipment ID Type Analyzed For Identified Found

2 FB-1 Trip Volatiles None

SW-24 Field BNAs None
Metals None
Petroleum
Hydrocarbons None

Purgeables Methylene
Chloride 99 Vg/L

Blank 1 Lab (Soil) BNAs None

3 Blank 2 Lab (Soil) BNAs None

Blank 3 Lab (Soil) BNAs None

14 FB-1 Trip Petroleum None
Hydrocarbons 4.8 mg/L

3 Blank Lab (Water) Purgeables Methylene
Chloride 0.59 Ug/L

Petroleum
Hydrocarbons 2.6 mg/L

5 GW-19 Field Petroleum
Hydrocarbons None

Purgeables l,1,1-TCA 0.2 Ug/L
Methylene
Chloride 6.2 Ug/L

GW-20 Bailer Petroleum
Hydrocarbons 4.9 mg/L

Purgeables Methylene
Chloride 19 pg/L

Blank Lab Purgeables None

6 Blank Lab BNAs None
Purgeables None
Alkalinity None
Anions None
Metals None

7 Blank Lab Purgeables Methylene
Chloride 0.25 Ug/L

Chloroform 0.06 pg/L

U
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K/498I-Disk #4/Doc. #15

TABLE 4-3. SUMMARY OF DATA FROM FIELD AND LABORATORY BLANKS
(Continued)

Sample Sample Blank Parameters Analyte Conc.
Shipment ID Type Analyzed For Identified Found

1,1,1-Trichloro-

ethane 0.03 pg/L
Carbon Tetra-

chloride 0.32 ug/L
Trichloro-

ethene 0.59 pg/L
Tetrachloro-

ethene* 0.03 ug/L
Volatiles None
Metals None
BNAs None
Organochlorine

Pesticides None
Organophosphorus

Pesticides None
Chlorinated

Herbicides None
Mercury (cold

vapor) None
Lead None

8 Blank Lab Mercury (cold
vapor) None

Lead None

9 Blank Lab Purgeables Dichlorodi- 2.2 ug/L
fluoromethane

Volatiles None
BNAs None
Miscellaneous

Inorganics None
Petroleum

Hydrocarbons None
Metals Boron 0.019 mg/L

Calcium 0.036 mg/L

10 Blank Lab Volatiles Acetone 0.016 Vg/L
Methylene 0.039 pg/L

Chloride

11 Blank Lab Thallium None

*1,1,2,2-tetrachloroethane and tetrachloroethene coelute; the peak is
quantitated as all tetrachloroethene.

4-15



£

I expressed as the relative percent difference (RPD), and is calculated by

dividing the absolute difference in concentration between duplicate aliquots

of the same sample by the mean concentration of the "wo results. This value

is then expressed as a percentage by multiplying by 100. By definition, when

3 the RPD is equal to 0 percent, the duplicate analyses are considered

equivalent, hence a high degree of precision. The significance of an RPD

value is dependent upon the magnitude of the analytical results being

evaluated. Although a small RrD indicates good reproducibility, a large RPD

does not necessarily indicate a lack of precision in the data being evaluated.

For example, the RPD between 0.0001 and 0.0002 Ug/L is the same as that

between 1,000 and 2,000 ug/L (RPD = 67%). The high RPD associated with the

3 first set of numbers may be acceptablL due to the small values being

evaluated, whereas the second set may have an unacceptable high RPD based on

the magnitude of numbers being evaluated. In general, control limits are

established for a range of values for each particular analyte and the results

of the RPD calculation normally are evaluated with respect to these ranges. A

3 summary of the duplicate analyses is presented in Table 4-2, and full details

are provided in Appendix H.

Data quality objectives (DQOs) used for accuracy and precision in this

sampling and analysis effort are the upper and lower control limits,

delineating the range of acceptability for the percent recoveries and RPDs

calculated from the analysis of OC samples. These control limits are defined

3 by the 99 percent confidence interval (±3 standard deviations), and have been

developed by either the laboratory from historical data or by EPA in their

Contract Laboratory Program (CLP). For precision determinations, where

insufficient historical laboratory data exist, interim control limits of 0 to

20 percent are used to evaluate the analytical results. Control limits for

each analyte are presented in Tables 4-1 and 4-2.

SMethod blanks are generated in the laboratory by treating distilled
deionized water as if it were a sample, and carrying it through all sample

preparation steps of a method. Method blanks are generated for each method

used. Method blanks are used to assess contamination potential in the labora-

tory environment. The results of the analyses of method blanks are presented

3 in Table 4-3, as well as in Appendix H.

I
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I 4.1.2.1 Volatile Organic Compounds (VOCs)
EPA Methods E601, E602, SW8020 (GC Analyses)5 EPA Method SW8240 (GC/MS Analysis)

Seven matrix spike samples were analyzed and the percent recoveries

3 calculated. The dat4 from these analyses indicate generally acceptable

analytical accuracy. Two of the seven spiked samples were analyzed by gas

chromatography/mass spectrometry (GCMS) and five were analyzed by GC methods.

Both samples spiked for the GC/MS analysis had all analytes except one within

the DOOs established for this method. Of the five samples spiked for the GC

methods, one sample indicated an out of control situation. This sample

triggered a halt of analyses until corrective action was completed. It was

determined that the sample aliquot was improperly spiked, resulting in lower

than acceptable spike recoveries. Since this did not affect other samples, no

* re-analyses were performed.

Three pairs of duplicate samples and one pair of matrix spike duplicates

3 were analyzed by the GC method and two duplicate samples were analyzed by the

GC/MS method. These data indicate a generally acceptable level of analytical

precision for the GC method; however, insufficient data were produced for the

GCMS duplicate analysis to make a determination as to the precision of the

method. All analytes for the GC/MS method were nondetectable. The DOOs for

precision were met by all compounds in two of the duplicate pairs analyzed by

GC. One additional pair had two compounds outside the control limits;

5 however, these compounds were detected near or below the method detection

limits, resulting in high RPDs. The fourth pair (matrix spike duplicates) of

3 duplicate samples had one analyte outside the DO.

Methylene chloride and toluene, both common laboratory contaminants, were

detected in one method blank. These two compounds were detected at comparable

concentrations in the water samples analyzed with this method blank. In

5 another method blank, methylene chloride, chloroform, 1,1,1-trichloroethane,

carbon tetrachloride, and trichloroethene were detected. The majority of the

samples analyzed with this method blank were found to have similar concen-

trations to these compounds. Consequently, the presence of these compounds

may be due to laboratory contamination, and therefore may not be environ-

5 mentally significant.

4
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1 4.1.2.2 Base/Neutral and Acid Extractables (BNAs)
EPA Methods E625 and SW8270

I Three spiked water samples and three spiked soil samples were analyzed

and the percent recoveries calculated. The data from these analyses indicate

3 that the analytical accuracy of these analyses is acceptable. Five of the

samples had one or less analyte outside the DO0 ranges established, while the

sixth had three analytes outside the DO0 ranges considered by the laboratory

to be anomalous.

3 Six pairs of duplicate samples were analyzed and the RPDs calculated.

Two duplicate pairs had no detectable concentrations. In two duplicate pairs,

the RPD of the detected analyte were within the laboratory-established DQO for

precision. Two of the 11 analytes detected in the remaining duplicate pairs

were outside of the DOO. Three soil method blanks and a water method blank

analyzed for base/neutral and acid extractables (BNAs) showed no evidence of

laboratory contamination.

4.1.2.3 Pesticides, Herbicides, and PCBs3 EPA Methods E608, SW8140, SW8150, and SW8080

One sample was spiked with three organophosphorus pesticides and analyzed

for percent recovery evaluation. No control limits have been established by

the laboratory for these compounds; however, the percent recovery range

obtained (99Z recovery - 103Z recovery) is indicative of an accurate analysis.

3 The duplicate pair analyzed for organophosphorus pesticides had no detectable

concentrations; therefore, no conclusions may be made concerning the precision

3 of the analysis. No compounds were detected in a method blank analyzed by

these methods.

1 4.1.2.4 Common Anions

EPA Method A429

5 At this time, no control limits have been established for common anion

analysis because of insufficient historical laboratory data. An interim set

of guidelines has been developed based on a limited set of data (<20 data

points). For accuracy, the range has been set at ±30 percent, and for

precision, the range has been set at 0 to 20 percent. Three samples were

spiked, one sample for seven anions and two samples for orthophosphate only.

3 4-18



I
I

The recoveries for the multiple spike were all within the interim DOO limits5 with one exception, while the orthophosphate spikes had recoveries of 86 and

64 percent. Matrix interference is attributed to the low recoveries for the

analytes outside the DO established. In both instances, the analyte outside

of the DO0 range was orthophosphate. Examination of the chromatogram showed a

negative peak eluting just before the orthophosphate peak, thus causing a

5 reduction in value.

Three samples were analyzed in duplicate for the common anion method.
Two of the samples had no detectable levels of anions, while the third had

detectable levels for sulfate and chloride only. This third sample had RPDs

within the interim DOOs established for this method. No common anions were

detected in the method blaks.

4.1.2.5 Metals
EPA Methods E200.7, E206.2, E239.2, E245.1, E270.2, SW6010, SW7060,
SW7420, SW7471, and SW7740

Soil, sediment, and water samples were spiked and analyzed for metals.

3 One of the 102 recoveries calculated from these samples was outside of the

DO range. These data indicate that the analytical accuracy of these methods

is very gocd. Soil, sediment, and water samples also were analyzed in dupli-

cate pairs to evaluate the precision of the analyses. One of the 22 RPDs

calculated exceeded the DQO, indicating very good precision for these

analytical methods. None of these elements was detected in method blanks.

' 4.1.2.6 Alkalinity
EPA Method A403

No control limits have been established for this method because of a lack

of sufficient historical laboratory data. An interim set of guidelines has

been developed based on a limited data base (<20 data points), which was used

to evaluate the data for this project. The range for accuracy was set at

±20 percent, while the range for precision was set at 0 to 20 percent. A

I single sample was spiked for alkalinity and analyzed in duplicate. Both the

accuracy and precision from these analyses were within the interim DOs for

this method. The alkalinity determinations for the method blank were all

nondetected at the detection limit of 0.5 mg/L.
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4.1.2.7 Petroleum Hydrocarbons
EPA Method E418.1

ISeven samples were analyzed in duplicate for petroleum hydrocarbons
content. Five of the seven samples had no detectable levels of petroleum5m hydrocarbons; therefore, the results of their duplicate analyses cannot be

evaluated for precision. The remaining two samples had RPD values of 9 and

5_ 11 percent. Since both of these values are within the interim guidelines of

0 to 20 percent, the results are indicative of precise analyses. Spiked

samples were not analyzed and no petroleum hydrocarbons were detected in the

method blanks.

4.1.2.8 Total Dissolved Solids
EPA Method E160.1

A single sample, GW-31, was analyzed in duplicate for total dissolved

solids (TDS), with an RPD of 5 percent. This is within the interim guidelines

set for this method at 0 to 20 percent. This method was not evaluated for

Iaccuracy by analyzing spiked samples, and no method blanks were analyzed for
TDS.I
4.1.2.9 Initial Sampling Laboratory OC Results

SSamplesfrom the initial samplingofStage 1 wells were analyzed by
TMA/ERG of Ann Arbor, Michigan. TMA/ERG did not provide control limits with

their QC results; hence, our evaluation of accuracy and precision is based on

control limits established by Science Applications International Corporation's

(SAIC's) laboratory. Complete results of the duplicate analyses from the
initial sampling effort are presented at the end of Appendix H. Duplicate
analyses were performed for metals, other inorganic parameters, purgeable

1 organic compounds, and BNA compounds. RPDs calculated from these analyses are

generally good (22 out of 28 RPDs were less than 20 percent). The largest

RPDs were calculated for total suspended solids (RPD of 40 percent), benzene

(RPD of 59 percent, measurements made near the detection limit), andg N-nitroso-Di-n-propylamine (RPD of 73 percent).

Complete results of the matrix spike analyses from the initial sampling

3 effort are presented in Appendix H. The percent recoveries calculated from

matrix spike analyses that were performed for metals, other inorganic

I
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parameters, and purgeable organic compounds are good, ranging from 92 to 127

percent. Matrix spike and surrogate spike analyses were performed for BNA

compounds. Percent recoveries calculated from these analyses are acceptable,

ranging from 20 to 120 percent for the matrix spike analyses and 20 to 157

5 percent for the surrogate spike analyses.

5 4.1.2.10 Follow-on Sampling Laboratory QC Results

Samples from the follow-or, investigation of Site D-5 were analyzed by3 SAIC's laboratory in October and November 1987. The matrix spike samples for

these analyses indicate good accuracy, with only the purgeables

1,2-dichlorobenzene and 1,4-dichlorobenzene and the ICAP metal calcium having

percent recoveries outside established control limits. Precision of these

analyses also was good, as indicated by the RPDs of laboratory duplicate

analysis. For organics, only 1,1,1-trichloroethane and toluene had RPDs above

the upper control limit of 20 percent. For metals, only copper showed a high3 RPD. The method blank data for this sampling event (Shipment 9) is shown in

Table 4-3, and indicates minimal potential sample contamination by the

refrigerant dichlorodifluoromethane and the metals boron and calcium. Over-

all, the quality of the data from this event is considered good. This assess-
ment also holds for the resampling of Site D-5 wells for thallium in January

1989 (Shipment 11). All QC measures were within the established limits.

3 For the reasons discussed in Section 3.3.4, the soil sampling points at

Site FT-I were resampled for ,olatile organics in August 1988 (Shipment 10).

Groundwater at Site D-5 also was resampled for volatiles at this time.

Analysis was conducted by Ecology and Environment, Inc. For one soil sample,

matrix spike recoveries were low relative to the matrix spike duplicates for

U trichloroethane and benzene, but peak areas were acceptable. This, in turn,

caused RPDs to be higher than acceptable. For subsequent soil samples, all OC

3 limits were met. As shown in Table 4-3, the common laboratory contaminants

acetone and methylene chloride were found in the method blank associated with

the Site D-5 groundwater samples, both at less than 1 Ug/L. In all, the

quality of these data is acceptable.
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4.1.3 Field QA/QC Results

The field sampling program at Hancock Field included procedures intended

to ensure the validity of the resulting data. These field OA/QC procedures

consisted of collecting and analyzing field blanks, bailer washes, field

replicates, and a trip blank. Field blanks, bailer washes, and field repli-

cates were submitted blind to the laboratory. These samples are intended as

QA/QC checks on the integrity of sample collection, storage, and handling

procedures, and bailer decontamination procedures. Collection procedures are

discussed in the following paragraphs.

Trip blanks were prepared in the laboratory by pouring ASTM Type II

reagent water into prepared sample bottles, randomly selected from the sample

bottles prepared for the trip. Trip blanks were shipped to the project site

with the lots of sample bottles. When a trip blank was used, it was trans-

ported to the sampling site, and then shipped for analysis with the samples

collected during the day's sampling event. Trip blanks were not opened in the

field.

Field blanks were prepared at the site of the collection of environmental

samples, by pouring ASTM Type II reagent water into laboratory prepared sample

5 bottles. These sample bottles were then handled in the same manner as envir-

onmental samples. Because field blanks accompany the environmental samples

from the field to the laboratory, they are used to indicate the presence of

external contaminants that may have been introduced into samples during col-

lection and shipment.

Bailer wash samples were collected during the sampling day by pouring

3 ASTM Type II reagent water into a cleaned bailer and then dispensing the water

into sample bottles. Analyses of bailer washes are used to evaluate the

adequacy of bailer decontamination procedures in preventing cross-

contamination of samples between wells.

5Field replicates were obtained by collecting two separate samples from
the same monitoring station. Groundwater replicates were collected by filling

3 one complete set of sample bottles, and then filling another set of sample
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bottles. Soil replicate samples were collected by taking the samples from

proximate areas in the soil column. Field replicates differ from laboratory

duplicates, which are the same sample split in two. Analytical results of

field replicates are used to evaluate the precision of field sampling pro-

I cedures. Field replicates were collected for 10 percent of the samples

collected.

The field QA data are presented in Table 4-4 and Appendix H. These data

are discussed in the following paragraphs, by analyte.

4.1.3.1 Volatile Organic Compounds (VOCs)5 EPA Methods E601, E602, SW8020, SW8240

VOCs were not detected in the trip blank, indicating that samples were

not contaminated with volatile organic compounds (VOCs) during shipment,

storage, or handling. VOCs were detected, however, in both of the field blank

samples collected and in the bailer wash sample. The presence of these

compounds may be attributed to:

.0 Laboratory contamination of the field QC samples. Methylene chloride
is a common laboratory contaminant. Toluene, although not as common a
laboratory contaminant, is known to be present when the tenax in the
purge and trap apparatus is beginning to age, and this could be a
potential source of the toluene.

o Improper equipment decontamination techniques.

The impact of these contaminants on the usefulness of the environmental data

5 is discussed below:

The environmental significance of methylene chloride detected in surface

water samples from shipment 2 cannot be evaluated because:

o The level of methylene chloride detected in Field Blank SW-24 is
higher than, or roughly equivalent to, the level of methylene chloride
detected in all of the surface water samples from shipment 2 (SW-i
through SW-16, SW-18 through SW-23, and SW-30 through SW-32).

o The available health criterion for methylene chloride is lower than
the method detection limit for methylene chloride. Consequently, the
methylene chloride concentrations of all shipment 2 samples, except
for SW-30, exceed this criterion.

4
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TABLE 4-4. SUMMARY OF FIELD REPLICATE DATA

Parameters
Sample Sample Analyzed for
ID Replicate (Positive Analytes Conc. Conc.(type) ID (type) Analysis Only) Identified Sample Replicate RPD**

FS A-3 FS A-4 Metals (mg/Kg) Lead 11 12 9
(Soil) (Soil)

Petroleum
Hydrocarbons (mg/Kg) 29 30 3

Moisture (Z) 17 18 6

FS H-3 FS H-4 Metals (mg/Kg) Lead 9.4 6.5 36
(Soil) (Soil)

Petroleum

Hydrocarbons (mg/Kg) 28 28 0

Moisture (Z) 15 17 12

TS-6 TS-7 Petroleum
(Soil) (Soil) Hydrocarbons (mg/Kg) 400 330 19

Moisture (%)

SW-4 SW-22 BNAs (Ug/L) Bis (2-ethylhexyl) ND(4.0) ND (4.0) --
(Water) (Water) Phthalate

Purgeables (ug/L) Methylene 0.83 78 196
Chloride

SW-i SW-23 Purgeables (ug/L) Methylene
(Water) (Water) Chloride 0.3 0.79 90

GW-31 GW-32 BNAs (ug/L) Bis (2-ethylhexyl) ND(4.0) 10 86
(Water) (Water) Phthalate

Purgeables (ug/L)
Bromodichloro-
methane 4.0 3.4 16
Bromoform 1.5 0.76 65

Chloroform 18 18 0

Methylene
Chloride 0.43 ND(O.25) 53
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TABLE 4-4. SUMMARY OF FIELD REPLICATE DATA (Continued)

Parameters
Sample Sample Analyzed for
ID Replicate (Positive Analytes Conc. Conc.(type) ID (type) Analysis Only) Identified Sample Replicate RPD**

Alkalinity (mg/L) Bicarbonate 32 32 0

Carbonate 110 120 9

Total 140 150 7

Anions (mg/L) Chloride 32 33 3

Sulfate 73 81 10

Metals (Vg/L) Calcium 8,400 7,600 10

Chromium 92 ND(44) 71

Magnesium 2,000 1,300 42

Potassium 210,000 220,000 5

Silica 3,800 2,200 53

Sodium 38,000 40,000 5

TDS (mg/L) 740 820 10

SD-1* SD-23* Metals (mg/Kg) Arsenic 16 7.0 78
(Sediment) (Sediment)

Beryllium 0.4 ND (0.14) 96

Cadmium 1.2 0.32 116

Chromium 9.3 2.9 105

I Copper ND (37) 11 108

Lead 18 5.0 113

IMercury 0.033 0.043 26

Nickel 12 45 116

Selenium 2.6 ND(0.2) 171

Zinc 100 28 112
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TABLE 4-4. SUMMARY OF FIELD REPLICATE DATA (Continued)

Parameters
Sample Sample Analyzed for
ID Replicate (Positive Analytes Conc. Conc.(type) ID (type) Analysis Only) Identified Sample Replicate RPD**

SD-1* SD-23* Petroleum
(Sediment) Hydrocarbons (mg/Kg) ND(51) 120 81

Moisture (%) 55 49 12

SD-4* SD-22* Metals (mg/Kg) Arsenic 4.4 7.1 47
(Sediment)

Beryllium 0.2 0.2 0

Cadmium 1.7 2.3 30

Chromium 12 17 34

Copper 98 120 20

Lead 100 97 3

Nickel 12 12 0

Selenium 1.1 ND (0.20) 138

Zinc 89 110 21

I Petroleum

Hydrocarbons (mg/Kg) 1,500 2,000 26

Moisture (%) 31 63 68

GW-34 GW-35 Purgeables Dichlorodifluoro-
(Water) (Water) ig/L methane 2.72 2.77 2

Methylene
Chloride 0.54 0.53 2

1,1,1-Trichloro-

ethane 0.04 0.03 29

Misc. Inorganics Alkalinity,
mg/L Total 330 300 9

Alkalinity,

Bicarb 330 300 9

Chloride 6.4 6.4 0

Total Dissolved
Solids 380 380 0
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TABLE 4-4. SUMMARY OF FIELD REPLICATE DATA (Continued)

I
Parameters

Sample Sample Analyzed for
ID Replicate (Positive Analytes Conc. Conc.
(type) ID (type) Analysis Only) Identified Sample Replicate RPD**

Metals ICAP Aluminum 580 660 13
iig/ L

Barium 160 170 6

Boron 53 54 2

Calcium 100,000 93,000 7

I Iron 1,900 2,000 5

Magnesium 26,000 24,000 8

I Potassium 1,800 1,700 6

Silica 9,200 9,300 1

I Sodium 3,100 3,300 6

FSA-3 FSA-4
I (Soil) (Soil) % Solids 77 77 0

FSH-3 FSH-4 % Solids 74 73 1

Volatiles Acetone 0.013 0.013 0
mg/Kg

*Base/Neutral and Acid Extractables analysis was requested for the sample, but was not
requested for the replicate.

**Where either of the results was ND, the detection limit was used to calculate the
RPD.

ND = Not Detected, value in parentheses is detection limit.

4
I
I
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The environmental significance of methylene chloride detected in ground-

water samples from shipment 4 cannot be evaluated because:

* The level of methylene chloride detected in the method blank analyzed
with this shipment exceeds, or is within one order of magnitude of,
all of the samples from this shipment (GW-11 through GW-16), exceptfor GW-16.

I The available health criterion for methylene chloride is lower than
the method detection limit for methylene chloride. Consequently, the
methylene chloride concentrations of all shipment 4 samples exceed
this criterion.

The level of toluene detected in the method blank (0.50 ug/L) analyzed
with samples from shipment 4 is roughly equivalent to the levels of toluene

found in two of the samples, and may be attributed to laboratory contamina-

tion. This is not expected to impact the environmental assessment adversely

because these levels are well below the recommended maximum contaminant level

goal (MCLG) of 2,000 Ug/L for toluene.

The environmental significance of methylene chloride detected in ground-

water samples from shipment 5 (GW-17 through GW-24) cannot be evaluated

because:

* The level of methylene chloride detected in Field Blank GW-19

and Bailer Wash GW-20 analyzed with this shipment exceeds the levels
of methylene chloride detected in samples GW-17, GW-18, GW-21, GW-23,
and GW-24.

* The available health criterion for methylene chloride is lower than
the method detection limit for methylene chloride. Consequently, the
methylene chloride concentrations of all shipment 5 samples, except
for GW-18, exceeds this criterion.

" The concentration of methylene chloride detected in the first column
analysis of GW-22 is suspect, based on the second column analysis.

The concentration of 1,1,1-trichloroethane in Field Blank GW-19 exceeds,

or is roughly equivalent to, the concentrations of 1,1,1-trichloroethane found

in samples GW-21, GW-22, and GW-23, and may be attributed to laboratory con-

tamination. This is not expected to impact the environmental assessment

adversely because these levels are well below the MCLG of 56 Ug/L for

1,1,l-trichloroethane.
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Although no field blanks or bailer washes were collected with the samples

in shipments 3 or 6, the low levels of methylene chloride, 1,1,1-trichloro-

ethane, and toluene detected in these samples may be the result of laboratory

contamination.U
Although no field blanks collected with the resampling effort (ship-5 ment 7) were analyzed for volatiles, the low levels of methylene chloride,

chloroform, 1,1,1-trichloroethane, carbon tetrachloride, and trichloroethene3 detected in these samples may be the result of laboratory contamination.

RPDs in VOC analyses of replicate groundwater (GW-31 and GW-32) and

surface water (SW-I, SW-23/SW4, and SW-22) samples ranged from 0 to 196

percent. Methylene chloride was found in all samples except the GW-32 sample.3 The significant disagreement in methylene chloride concentrations in these

samples is further indication of probable laboratory contamination rather than

field contamination. The presence of trihalomethanes in samples GW-31 and

fGW-32 may be attributed to the use of city water in well development, as

discussed in Section 4.4.4. No VOCs were detected in replicate soil samples.I
4.1.3.2 Base/Neutral and Acid Extractables (BNAs)

EPA Methods E625 and SW8270

BNAs were not detected in the field blank, indicating that the BNAs

detected in samples were site related. Because the field blank was handled

and shipped with the environmental samples, these data also indicate that

samples were not contaminated with BNAs during shipment, storage, or handling.U
Analyses of replicate water samples for BNAs showed only bis-

(2-ethylhexyl) phthalate as a contaminant. The reason for the difference in

r.plicate groundwater sample GW-31 is unknown, but may be the result of

laboratory or field contamination Ibis (2-ethylhexyl) phthalate is a common

plasticizer, and hence a common contaminant in BNA analyses]. The difference

in the replicate surface water samples from monitoring station SW-4 is insig-

3 nificant, since the positive analysis is close to the detection limit. No

control limits have been determined for replicate analyses for BNAs. Due to

the limited data, no conclusions may be made about the precision of the

sampling.

34-29



I

4.1.3.3 Pesticides, Herbicides, and PCBs
EPA Methods E608, SW8140, SW8150, and SW8080

No trip blank, field blank, or bailer wash was analyzed for pesticides,

herbicides, or polychlorinated biphenyls (PCBs); therefore, no conclusions may

be made about field contamination of samples. No replicate samples were

analyzed for pesticides, herbicides, and PCBs. Consequently, no conclusions

3 may be made about the precision of the sampling.

4.1.3.4 Common Anions
EPA Method A429

No trip blank, field blank, or bailer wash was analyzed for common

3 anions; therefore, no conclusions may be made about field contamination of

samples. A pair of replicate samples was analyzed for common anions, with

chloride and sulfate being found above the detection limit. The RPDs

calculated from analyses of chloride and sulfate are 3 and 10 percent,

respectively. With an interim control limit range of 0 to 20 percent, these

data indicate sampling precision.

4.1.3.5 Metals
EPA Methods E200.7, E206.2, E239.2, E245.1, E270.2, SW6010, SW7060,
SW7420, SW7471, and SW7740

I Metal analytes were not detected in the field blank, indicating that

samples were not contaminated with metals from sources other than sampling.3 Because the field blank was handled and shipped with the environmental

samples, these data also indicate that samples were not contaminated with

3 metals during shipment, storage, or handling.

Significant differences in the results of metals analyses were evident

between replicate groundwater samples GW-31 and GW-32, and in replicate

sediment samples SD-1 and SD-23, and SD-4 and SD-22. The reason for dis-

3 similar concentrations of metals in the groundwater sample may be attributed

to the amount of suspended particulates in the sample vials. Addition of

preservative in the field may free previously bound metals associated with the

suspended particulates. The differences in metals analyses in sediment

samples are attributed to sample heterogeneity. Although sediments are com-

3posited before they are sampled, heterogeneities great enough to affect
analytical results may remain.

I
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4.1.3.6 Alkalinity
EPA Method A403

No trip blank, field blank, or bailer wash was analyzed for alkalinity;

therefore, no conclusions may be made about field contamination of samples. A

pair of replicate samples was analyzed for bicarbonate, carbonate, and total

alkalinity, resulting in RPDs of 0, 9, and 7 percent, respectively. Using the

interim control limit range of 0 to 20 percent, these data indicate good

sampling precision.

4.1.3.7 Petroleum Hydrocarbons
EPA Method E418.1

Petroleum hydrocarbons were detected in a field blank, a bailer wash

sample, and a trip blank. The presence of these compounds is attributed to

two factors, neither of which is expected to impact environmental assessment

of the site adversely.

I The concentrations of petroleum hydrocarbons detected in Field Blank
GW-19 and Bailer Wash GW-20 are attributed to exhaust from jets taking
off from the nearby airport. Similar concentrations of petroleum
hydrocarbons were detected in the water samples collected in the same
area as these field check samples.

* The petroleum hydrocarbons detected in Trip Blank FB-1 are attributed
to storage of the sample, before shipment, in an area separated by an
open doorway from an area where gasoline-powered generators were used.
These generators are considered to be the source of petroleum hydro-
carbons detected in Trip Blank FB-1. Petroleum hydrocarbons were
detected in samples GV-11 through GV-24 only, indicating that empty
sample bottles in the storage area were not contaminated with3= petroleum hydrocarbons.

Significant differences are evident in petroleum hydrocarbon analyses for the

replicate sediment samples collected at SD-1 and SD-23 and at SD-4 and SD-22.

The difference between replicate samples SD-1 and SD-23 is attributed to

3 sample heterogeneity, as discussed earlier. The difference between the repli-

cate samples SD-4 and SD-22 is due to matrix interferences, which resulted in

the high detection limit achieved in the replicate and is further indication

of the heterogeneity associated with soils. While no control limits have been

established for analysis of petroleum hydrocarbons, the RPDs from other repli-

cate soil samples are all relatively low.

I
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Analysis for TDS in replicate groundwater samples from well MK-6D are in

good agreement, as are moisture analyses in replicate soil and sediment

samples.

4.1.3.8 Initial Sampling Field OA/QC Results

One pair of field replicate samples was collected (well GW-7) during the3initial sampling effort. These data are presented in Appendix H. Analyses of

these samples show differences in concentrations of aluminum, iron, magnesium,

3 and benzene. The reason for these differences is unknown.

Overall, the results of field replicate analyses were acceptable, and

indicate good QA/QC procedures associated with field sampling techniques.

3 4.2 GEOLOGY AND HYDROGEOLOGY

As discussed in Section 3.2.1, 15 new wells were installed during Stage 2

in the 2 zones at Hancock Field. Information from these 15 new wells, in

conjunction with information from the 9 existing (Stage 1) wells in these 2

zones, has enabled a more comprehensive characterization of hydrogeologic,

geologic, and geochemical conditions in the vicinity of the zones under

investigation. This section discusses these conditions for each of the 2

ezones based upon all 24 wells now in existence. Descriptions of the existing

Stage 1 wells located in Zones 1 and 2 are contained in the IRP Phase II,3 Stage 1 report. Well logs and well construction summaries that provide

detailed backup to the information presented here are included in Appendix D.

I 4.2.1 Geology

Three new well pairs (NW-11/11D, -12/12D, and -13/13D), and 3 shallow
wells (MV-16, -17, and -18), were installed in Zone 1 around Sites FT-1 and

D-5, respectively, to complement existing wells MW-7, MW-8, MN-9, and KN-10
installed during Stage 1 activities. The relative positions of the Stage 1

wells and the new Stage 2 wells installed in Zone 1 are shown in Figure 4-1.3 Well pair MW-11/11D is 115 feet due west of the westernmost edge of Site FT-1.

Well pair MW-12/12D is located 200 feet southeast of FT-1, and well pair

3 MW-13/13D is located 255 feet east-southeast of FT-I. Wells MW-16, KW-17, and

4
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MW-18 surround Disposal Site D-5. All shallow wells were installed 30 feet

below land surface (BLS), and the deep wells range in depth from 122.4 feet

BLS for HW-13D to 130.6 feet BLS for MW-lID.

The lithologies encountered and the stratigraphic relationships identi-

fied between wells at Hancock Field are products of depositional environments

of glacial and periglacial origin, and are associated with Wisconsin

Glaciation. Three basic lithologic types were encountered during drilling

activities in Zone 1: stiff clay and gravel, sand, and silt and clay. Major

units can be correlated across the zone, although unit thicknesses vary. A

cross-section, developed from well log data obtained from the three deep wells

installed around Site FT-1, is shown in Figure 4-2.

The local bedrock in Zone 1 is a competent dark gray to green shale

facies of the Vernon Formation. The shale contains fractures and partings

along bedding planes, which occasionally are mineralized with gypsum and/or

dolomite. Bedrock was encountered at elevation 290.6 feet mean sea level

(MSL) (106 feet BLS) at MW-11D, elevation 296.6 feet MSL (100 feet BLS) at

MV-12D, and elevation 302.3 feet MSL (94 feet BLS) at MW-13D. Bedrock thus

Sappears to be gently dipping in a westward direction beneath Zone 1.

Based on the subsurface data obtained from the three deep wells installed

- in Zone 1, a thick, laterally continuous horizon of compact till appearE to

overlie the gray shale. The till consists almost entirely of stiff clay and

silt along with lesser amounts of gravel and coarse sand derived from the

bedload of the glacier. The till unit is approximately 65 feet thick in the

-- FT-I area and tends to occur at shallower depths east and southeast of Site

FT-1. The unit becomes increasingly compact with depth.

i A unit consisting mostly of fine to medium sand with traces of silt

overlies the till layer. The sands generally are well-sorted and are likely

3 to have been deposited by meltwater streams that flowed beneath and away from

the retreating ice front. On a local scale, the unit exhibits a tendency to

thin slightly from MV-ID to MW-13D.

I
I
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* The uppermost layer of.the unit is composed primarily of clay and silt,

implying a quiescent, perhaps lacustrine, depositional environment. The clay

and silt unit has been observed throughout the zone, and on the average is

13 feet thick. In Zone 1, this layer of silty clay material restricts surface

recharge of groundwater and thereby protects groundwater from contaminants

3 released on or near the surface.

Six new wells, deep wells MW-3D and MW-6D and well pairs MW-14/14D and

15/15D, were installed in Zone 2 during Stage 2 activities. The relative

positions of all of the wells in this zone are presented in Figure 4-3.

Shallow wells did not exceed 30 feet in depth, and deep wells ranged from

96 to 144 feet BLS.I
The local stratigraphy of Zone 2 is more complex than that noted for

* Zone 1. Much of the area has been disturbed by construction activities

(i.e., fill placed in natural low lying areas), which masks any geomorphic

features that could aid in the geologic interpretations. A stratigraphic

interpretation, illustrated in the cross-section shown in Figure 4-4, was

constructed from well log data collected during Stages 1 and 2. Some of the

3 units encountered during drilling, particularly the finer-grained glaci3-

fluvial deposits, are heterogeneous, sporadic, and thin, and could not be

individually correlated across the zone. To facilitate correlation, these

deposits have been broadly categorized as a sand unit. In addition, some

lithologies were not encountered consistently across the zone. This is

particularly true of two units: a gravel deposit that occurs near the surface

in the western area, but is absent in the south-central and eastern areas; and

a surficial deposit of silt and clay, which is common in the southeastern part

of the zone and is responsible for artesian conditions at MW-5.

I Four deep wells in Zone 2 provided detailed lithologic information from

surface to bedrock. The local bedrock is generally an incompetent, fractured

red shale belonging to the Vernon Formation. The fractures typically are

filled with clay and mineralized with gypsum and dolomite. Bedrock was

5 encountered at 338.9 feet MSL (66 feet BLS) at MW-3D, 327.7 feet MSL (75 f et

BLS) at MW-14D, 286.2 feet MSL (109 feet BLS) at MW-6D, and 297.7 feet MSL

(100 feet BLS) at MW-15D. Analysis of these elevations indicates that the

surface of the bedrock shale is dipping to the east or northeast.
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A compact layer of till overlies the red shale in most areas of the zone.

This horizon of stiff, brown to red clay containing varying amounts of gravel

is thicker in eastern sections of the zone, where it is 30 to 38 feet thick.

At the western edge of the zone, at well MW-3D, the layer of till is only

about 10 feet thick. At MW-14D, the unit appears to be absent, perhaps

scoured away by localized paleofluvial activity. Stratographic logging during

the drilling of MW-14D was complicated by the inability of the air compressor

3to clear the borehole between 50 and 100 feet BLS. This may have been caused

by clay from the till clogging the casing or by the compressors lack of air

volume to lift the large cobbles.

A distinct deposit of gravel overlies the till deposit in some western

3 sections, separated only by a thin horizon of fine to medium sand at MW-3D.

The gravel is generally well-sorted, which suggests that it was deposited in

3 the higher velocity flow zones of meandering stream channels. At MW-3D, the

gravel unit is 50 feet thick, and it may be even thicker in the vicinity of

MW-2. In this localized area, the gravel unit extends nearly to the surface,

and is overlain only by fill material. In fact, the gravel extends to the

land surface in the vicinity of well MW-2. As Figure 4-4 shows, the gravel5 unit pinches out a short distance to the east, northeast, and southeast, with

only thin remnant fingers occurring in sandy horizons observed at MW-14D.

Past records and maps indicate that several gravel pits existed in the area of

MW-2 and MW-3; thus, it is possible that the gravel may have been locally

extracted or thinned by man.

A heterogeneous unit consisting mostly of fine sand with occasional5 influxes of medium sand and silt along with trace increments of clay and/or

gravel overlies the till deposit in all other areas of Zone 2. Thickness of

this unit is as great as 75 feet at MW-14D, where it is the only unit

observed, with the exception of some thin fingers of gravel. Aside from a

thin layer of surficial fill, this unit occurs as the uppermost deposit in

eastern portions of the Zone 2.

In southeastern portions of Zone 2, the surficial deposits consist of a

mixture of clay and silt with trace amounts of fine sand. The sand unit

discussed previously lies stratigraphically beneath this unit. The clay and
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silt unit was deposited in a low-energy environment, such as in an ice margin

lake or in the overbank regions of a stream. The unit also may have been

deposited in western portions of the study area, but since has been removed by

erosion. A maximum observed thickness of 25 feet occurs in the vicinity of

MW-5 and MW-4.

4.2.2 Groundwater Hydrology

As noted in Section 2.2.2, the principal aquifers at Hancock Field

include the well-sorted, fairly homogeneous sand and gravel deposits and the

highly fractured and jointed Vernon Formation shales. These two units com-

prise the surficial and bedrock aquifers, respectively, at the base, and the

confining layer separating the two is the glacial till which, by nature, has

low effective porosity, low hydraulic conductivity, and low specific yields.

In the two zones being investigated at Hancock Field, the surficial aquifer is

found in the well-sorted sands overlying the glacial till. Specific yields

and hydraulic conductivities can be very high in these sands and gravels, and

where there are overlying confining units, artesian conditions can be present.

The bedrock aquifer at Hancock Field, the fractured and jointed Vernon

Formation shale, is not particularly transmissive; groundwater movement and

storage occurs in the localized fractures and bedding planes, and can be

enhanced by solution-widening of these channels. At Hancock Field, much of

the groundwater stored in the fractured shale Vernon Formation is under con-

fined conditions because of the generally continuous overlying basal till.

Site-specific hydrogeologic conditions encountered in Zones 1 and 2 at

Hancock Field are consistent with this general two aquifer scenario. Findings

regarding depths to groundwater and groundwater flow directions are discussed

below for each aquifer in each of the two zones investigated. Table 4-5

presents the data obtained on groundwater elevations during each Stage 2

sampling effort.
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4.2.2.1 Zone 1 Hydrogeology

The surficial aquifer in Zone 1 consists of groundwater primarily under

water table conditions, but artesian conditions in the fine silt/clay and fine

sand deposits that overlie the glacial till do exist locally. Shallow aquifer

groundwater elevations in Zone 1 ranged from 394.36 feet MSL (artesian) in

MW-10 to 389.74 feet MSL in MW-13. The potentiometric surface of the shallow

aquifer, as of March 1987, is depicted in Figure 4-5. Based on this water

level information, the maximum head differential across the zone is 5.45 feet

between MW-10 and MW-8. In the Stage 1 field program conducted in 1983, a

head differential of 6.51 feet was observed between the same two wells. The

present head differential produces a hydraulic gradient of approximately 0.004

feet per foot. Based on this gradient and hydrologic data (Secton 4.2.2.3),

groundwater velocities for the surficial aquifer in Zone 1 range from 4.02 to

7.26 feet per year.

The groundwater flow direction in the surficial aquifer underlying Zone 1

is east-southeast, as shown by the potentiometric surface plots in Figure 4-5

and Figure 4-5a. This direction is consistent with interpretations presented

in the Phase II, Stage 1 effort and consistent with those made during the

first round of Stage 2 field activities in September 1986. The direction of

groundwater flow is toward the major off-base receiving stream and the

groundwater flow direction may be influenced by the proximity of Ley Creek.

Because the surficial aquifer is also locally artesian, groundwater may be

discharging to Ley Creek from the surficial glacial deposits in the area.

Since MW-1O is hydrogeologically upgradient from the Fire Training Area (Site

FT-i), this potential surface discharge would not be expected to contain any

contaminants identified in Zone 1.

The potentiometric surface of the surficial aquifer in the vicinity of

the Fire Training Area (Site FT-1) was approximately 5 feet BLS in March 1987.

During the collection of soil samples from borings around Site FT-I (in

November 1986), water was encountered in the hand augered boreholes from the

surface to depths up to 3 feet BLS. During resampling in September 1987, no

water collected in the shallow boreholes. This evidence suggests that a

seasonal perched water table exists in the vicinity of Site FT-i and a

I
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3 measurable seasonal variation can be expected. The boring logs for wells

MW-il, MW-12, and MW-13 (Appendix D) indicate relatively low permeability3 materials, clays, and silty clays exist from near the surface to depths of 10

to 12 feet BLS in this area. These materials restrict infiltration in this

area, which also has flat topography and ill-defined surface drainage. These

conditions cause a perched water table to be formed during wetter months by

precipitation that can neither infiltrate nor run off.I
The fractured bedrock aquifer beneath the glacial till at Zone 1 exhibits

artesian conditions at all three wells installed. Groundwater elevations in

Zone 1 deep wells installed during the Stage 2 field program ranged from

397.78 feet MSL in MW-13D to 397.71 feet MSL in MW-liD. Figure 4-6 presents

the groundwater elevations measured in the deep fractured shale aquifer

beneath Zone 1. The maximum head differential obtained from the three deep5 wells is 0.12 feet between wells MW-12D and MW-lID. This value produces a

hydraulic gradient of 0.0003 feet per foot toward the northwest. The water

level elevations measured in March 1987 further identifies the artesian

conditions that exist within Zone 1. All water level elevations in the shale

aquifer were higher than those measured in the surficial aquifer. This

indicates that the lower aquifer is confined and any leakage would be upward,

and eliminates any downward movement of contaminants.i
The groundwater flow direction in the fractured shale aquifer beneath

Zone 1 may be to the northwest based on water level data obtained in March

1987. However, since the gradient between the wells is only 0.07 feet, this

flow direction cannot be defined with any degree of confidence, nor were any

contours projected in Figure 4-6. It should be noted that the dip of the

bedrock surface in the vicinity of Site FT-i has a westerly component, and3 this could influence the groundwater flow direction. The northwesterly trend

may be a result of the existing artesian conditions. An accurate evaluation

of the groundwater flow direction would require wells spaced much further

apart and seasonal measurements.

II
I
1 4-45



I /L

00

4-46



5 4.2.2.2 Zone 2 Hydrogeology

In Zone 2, groundwater again occurs in both the fine sand and gravel

surficial deposits and in the underlying fractured shale bedrock. Groundwater

in the surficial glaciofluvial sand and gravel aquifer is present under water

3 table conditions at MW-i, MW-2, MW-3, MW-6, MW-14, and MW-15 and under

artesian conditions at MW-5. Artesian conditions also were identified to be

present in MW-4 before it was abandoned. The artesian conditions in the

south-central and southeast portions of Zone 2 are caused by an overlying

confining layer of silty clay.

Within Zone 2, shallow aquifer groundwater elevations ranged from

S 392.0 feet MSL in MV-S to 393.2 feet MSL in MW-2. The potentiometric surface

of the shallow aquifer, as of March 1987, is presented in Figure 4-7. The

groundwater flow direction in the glaciofluvial aquifer in Zone 2 is to the

1 southeast. Note that a groundwater ridge or "saddle" extends to the

north-northeast from wells M-3/3D through well MW-i. West of this ridge,

3 groundwater in the surficial aquifer appears to move to the northwest. In

September 1986, flow directions were to the east in western portions of the

3 zone, to the northeast in central portions of the zone, and to the northwest

in southeastern portions of the zone. During Stage 1 efforts, the flow

direction was generally east-northeast across the zone. The data suggest that

I] the direction of groundwater flow in the surficial aquifer in Zone 2 is

influenced by the interplay between seasonal (precipitation, evapotrans-

1 piration) and site-specific (recharge and runoff rates, character of surface

deposits and slope of land surface, density of vegetation, and amount of land

development) influences. Because of these variations in groundwater flow

directions, a well may be hydrogeologically downgradient, upgradient, or

across-gradient from a given point in Zone 1, depending upon the season and

precipitation events.

3 Based on data obtained in March 1987, the maximum head differential

across Zone 2 is 5.69 feet between MW-I and MW-6. This value is 2.94 feet

greater than the 2.69-foot head differential measured during Stage 1 efforts

in 1983. The hydraulic gradient in March 1987 was approximately 0.0065 feet

per foot. As discussed in Section 4.2.2.3, the results in the groundwater

I
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I

3 velocity ranges for the surficial aquifer in Zone 2 range from 287 feet per

year in the gravel deposits to 109 feet per year in the sand deposits.

I Groundwater in the fractured shale bedrock aquifer is present under

artesian conditions throughout Zone 2. The confining bed of tight clay till

that overlies the majority of the bedrock may be responsible for this con-

dition. Groundwater elevations in bedrock aquifer wells installed in Zone 2

ranged from 393.52 feet MSL in MW-15D to 396.73 feet MSL in MW-3D. The

potentiometric surface of the deep fractured shale aquifer is depicted in

Figure 4-8. The maximum head differential obtained from bedrock wells across

the zone is 3.21 feet, and occurs between wells MW-3D and MW-15D. The

hydraulic gradient for the bedrock aquifer is 0.0015 feet per foot.

Based on water level measurements obtained in March 1987, the groundwater3 flow direction in the fractured shale aquifer of Zone 2 is to the northeast.

Figure 4-4 shows that groundwater is generally following the dip of the shale

I bedrock unit.

One hydrogeologic feature that should be addressed in Zone 2 is the3 potential "window" mentioned earlier between the surficial and bedrock

aquifers in the vicinity of well MW-14D. As the cross-section in Figure 4-43 shows, the glacial till that is generally considered to be a confining

layer/aquitard at Hancock Field appears to be absent in the vicinity of well

MW-14D. Although this occurs immediately beneath one of the landfill or

"rubble" fill areas in Zone 2, it is not considered to be significant at

Hancock Field regarding expanded contaminant migration. As observed earlier,

he bedrockaquifer at Hancock Field beneath both Zones 1 and 2 is under
confined and locally artesian conditions. Thus, any breaches in the confining

till layer will result in an upward movement of groundwater from the bedrock

aquifer into the surficial aquifer. Comparison of water level elevations from

all paired wells within Zone 2, with the exception of well pair MW-14/14D,
show an upward gradient from the shale to the surficial aquifer. At well pair
MW-14/14D, the gradient is in the downward direction, supporting the con-

3 clusion that the confining layer of till is absent. The data also indicate

4
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3 the potential of downward movement of water from the surficial to the shale

aquifer. However, this may be misleading because of the drastic differences

in groundwater velocities between the two units. Water moving up from the

lower aquifer may be dissipated laterally very quickly and the positive head

is masked within the surficial aquifer.

4.2.2.3 Aquifer Testing

Aquifer tests were performed on all but two of the existing wells in

Zones 1 and 2 during the first round of field activities in September 1986,3 using the slug test method developed by Hvorslev (1951). Wells MW-4 and MW-5

were the only existing wells not tested. Well MW-4 was damaged and no longer

suitable as a monitoring well. Because of flowing artesian conditions at well

MW-5 and its inaccessibility, no method of testing could be devised. A

subtraction slug test was performed on well MW-1O, since the well had less

tthan 2 feet of unsaturated casing.

3 Table 4-6 presents the results of the slug tests. Groundwater velocities

have been calculated using the hydraulic conductivities and hydraulic

gradients derived from both zones. The following equation has been used to

determine groundwater velocities:

3 V= KI/i

3 where:

V = Groundwater Velocity (ft/sec)

K = Hydraulic Conductivity (ft/sec)

I = (Dimensionless) Hydraulic Gradient3 n = (Dimensionless) Effective Porosity.

* Effective porosity values were obtained from the literature:

nsand = 35 percent

n gravel = 30 percent.

I
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Table 4-6. SLUG TEST RESULTS

Hydraulic Conductivity (K) cm/sec
Material Opposite3 Zone Well September 1983 September 1986 Well Screen

MW-7 2.8 x 10- 4  3.35 x 10-  Fine sand and silt

S 1 MW-8 3.7 x 10-4  1.46 x 10- 3  Fine sand and silt

MW-9 1.0 x lo-4  1.52 x I0- 4  Fine sand and silt3 MW-1O 1.5 x 10-' 3.40 x 10-' Very fine sand

3 MW-i 1 x lo-2& 5.68 x 10- 3  Fine sand and silt

MW-2 1 x 10-1a 1.28 x 10-2 Gravel

MW-3 1 x l0-2a >1.28 x 10
-2b Fine sand to gravel

2 MW-4 1 x 10- 1 Damaged Silty sand

MW-5 C d Very fine sand

MW-6 1 x 10- 4  1.00 x 10- 3  Fine sand to gravel

Head declines too rapidly for measurement. Values based on published
b literature (Freeze and Cherry 1979).
bSame as a, value based on most rapid K measured, well MW-2.
CGroundwater under artesian conditions; test not applicable.Same as c, well inaccessible to available pump.
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Using the above equation, the horizontal velocities of groundwater in the fine

glacial sands of Zone 1 range from 4.02 to 7.26 feet per year. Horizontal

velocities in Zone 2 range from 287 feet per year in gravel deposits to

109 feet per year in sand deposits.

4.2.3 Surface Water

As noted in the Stage 1 report, surface water flow at Hancock Field has

been altered drastically by construction activities. Surface water within

Zone 1 is controlled by drainage ditches that direct flow north to a small

drainage channel. The drainage channel empties into Ley Creek, located east

of Zone 1. Some runoff from the airport also is collected by this drainage

channel.

Within Zone 2, water flows in all directions from Disposal Sites D-1 and

D-3. Runoff leaving these sites to the north and west is collected in

drainage ditches. Collected water is rerouted for discharge in the swampy

area east and south of the site. Eventually, this water flows to Ley Creek

via a channelized tributary. Surface runoff leaving the disposal area to the

east and south flows directly into the swampy area.

Twenty-one surface water and sediment sampling points were established

along major drainage pathways during the scope of the Stage 2 field program to

evaluate the effects of surface runoff draining the study sites in both zones.

The locations of the surface water and sediment sampling stations are

provided in Section 4.4.3.

4.2.4 Background Water Quality

The quality of water is generally poor across the middle of the Central

New York Region. This natural condition results from the presence of salt and

gypsum within the shale units. Water flowing through and along the upper

surfaces of these units has dissolved the salt and gypsum deposits in the

fractures and joints, resulting in the high sulfate, chloride, and TDS content

of the water. The shale unit that comprises the bedrock aquifer at Hancock

Field possesses the poorest quality groundwater in the region. This shale

unit is composed of Vernon Shale (discussed in Section 2.1) and Camillus
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Shale. TDS range from 1,560 to more than 34,000 mg/L; hardness ranges from

490 to 5,050 mg/L; sulfate ranges from 439 to 3,510 mg/L; and chloride ranges

from 3.6 to 21,200 mg/L. The high mineral content is not all natural;

contributions also have been made by industrial waste discharges (Weist and

Giese 1969).

Surface water quality depends greatly on the source area, which ulti-

mately is controlled by the season. Surface water in streams is a composite

of overland runoff and groundwater discharge. During periods of heavy pre-

cipitation, most of the flow in streams is composed of overland runoff that

has had little time to dissolve mineral matter. During periods of light

precipitation, most, if not all, of the stream base flow is derived from

groundwater. Water quality tends to suffer during times of little precip-

itation due to higher amounts of dissolved mineral matter. The water quality

of streams flowing over the Vernon and Camillus Shales shows significant signs

of deterioration, since aquifers in these bedrock unis are degraded.

Reportedly, fluctuations of 500 to 1,000 mg/L of dissolved solids can be

expected (Weist and Giese 1969).

4.3 INTERPRETATION OF ANALYTICAL RESULTS

This section describes the approach used in interpreting and discussing

the analytical results obtained for groundwater, surface water, sediment, and

soil samples collected at Hancock Field. The evaluation of results was

accomplished by a series of assessments, which included:

e Comparison with appropriate Federal and state standards or criteria

I Comparison with local or regional background levels (where available)
* Examination of laboratory and field QA/QC data.I

4.3.1 Federal and State Standards or Criteria for Groundwater and Surface
Water

Federal and state agencies have established health standards and criteria

that mandate or suggest maximum contaminant concentrations allowable in

drinking and/or surface water. Table 4-7 summarizes these criteria. The

concentrations of constituents reported in samples from Hancock Field were

I
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evaluated with respect to the established health standards or criteria to

identify the concentrations of substances in groundwater or surface water that

might pose a possible health or environmental hazard. The health standards

and criteria applied to each of the parameters detected during Phase II, Stage

2 are presented in Table 4-7 and are derived from the following:

9 Maximum Contaminant Levels (MCLs) and New York Drinking Water
Standards (NYDWS). MCLs are federally enforceable drinking water
standards established by the Safe Drinking Water Act (SDWA). MCLs
have been established for the parameters As, Ba, Cd, Cr, Pb, Hg, Se,
Ag, chloroform, and bromodichloromethane. The State of New York has
adopted the MCLs for the eight metals as state drinking water
standards. In addition, New York has adopted standards for pH and
concentrations of copper, iron, and zinc allowable in drinking water.
The standards for copper, iron, and zinc are not based on adverse
effects to human health, but on organoleptic effects. This means that
exceeding these concentrations of copper or zinc can impart an
unpleasant taste or smell to drinking water. Because MCLs and NYDWS
are enforceable, they were used, when available, to determine whether
the concentrations of substances detected at Hancock Field posed
possible health or environmental hazards.

* New York State Class GA Groundwater Standards. New York State has
adopted a three-category system of groundwater classification. Class
GA is the highest classification and must meet quality standards that
in many cases are more stringent than the primary and secondary water
quality standards. Class GA groundwaters may be used as sources of
drinking water. These standards are referenced where they apply to
interpretation of groundwater contaminant levels.

9 Maximum Contaminant Level Goals (MCLGs). MCLGs are nonenforceable
goals for concentrations of contaminants in drinking water. MCLGs are
established under the SDWA and are set at levels resulting in no known
or anticipated adverse human health effects within an adequate margin
of safety. MCLGs for substances considered to be probable carcinogens
are set at zero, MCLGs for other substances are based on chronic
toxicity data or other health effects data. MCLGs are used in the
development of MCLs. Before promulgation, both MCLs and MCLGs are
proposed in the Federal Register for public comment.

e Clean Water Act, Water Quality Criteria for Human Health. The Federal
Water Quality Criteria propose estimates of pollutant concentrations
in aquatic organisms and surface water that will not result in adverse
health effects to humans. Although EPA recommends that the concentra-
tion of possible or proven carcinogens be zero, they have derived
contaminant concentrations that correspond to particular carcinogenic
risk levels. The Federal Water Quality Criteria have been used to
evaluate data in cases where NYDWS, MCLs, or Carcinogen Assessment
Groups _CAGs) were unavailable. Concentrations corresponding to the
1 x 10 risk level are generally accepted as maximum acceptable
contaminant levels.
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I
ITABLE 4-7. STANDARDS AND CRITERIA

I
New York Class GA

Drinking Water Groundwater
Parameters Standards and Criteria Standardsc

Metals (mg/L)
Arsenic 0.05a 0.025
Barium 1.0a  1.0Cadmium 0.01a  0.01
Chromium (Total) 0.05a  0.05
Copper 1.0 b  1.0
Iron 0.3 b  0.3

Lead 0.05a  0.025
Mercury 0.002a 0.002
Nickel 0.0154 NASelenium 0.01a  0.02

Silver 0.05a 0.05
Zinc 5.0b  5.0

Volatile Organic Compounds (pg/L)
Benzene 5- ND
Bromodichloromethane 1 0 0a NA
Chloroform 100 a  NA
1,2-Dichloroethane 5" NA
Ethylbenzene 680r NA
Methylene Chloride 0.19 d  NA
1,l,2,2-Tetrachloroethane 0.17 NA
,1,1-Trichloroethane 2000 NA

Trichloroethylene 5' 10
Toluene 2,000r NA
Xylene 440f  NA

Other Organic Compounds (pg/L)
bis (2-Ethylhexyl) Phthalate 21,00ld 4,200
Benzo(A)Pyrene 3. ND
Polychlorinated Biphenyls Of 0.1

aSDWA MCLs, and New York Primary Drinking Water Standards. The sum
concentration of chloroorm, bromodichloromethane, bromoform, and
dibromochloromethane must be less than 100 vg/L. EPA 540/1-86/060.I New York Secondary Drinking Water Standards.

dNew York Quality Standards Applicable to Class GA Water.
Ambient Water Quality Criteria (WQC) for Protection of Human Health Adjusted

for Drinking Water Only. Values for copper and zinc are based on taste and
odor (organoleptic) effects, not human health effects. EPA 540/1-86/060.

fProposed MCLs. EPA 540/1-86/060.
eProposed MCLGs. EPA 540/1-86/060.
NA = not available.
ND = not detectable.

I
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I
Health-based Guidelines for Contaminants in Soil. Currently, no

formally promulgated health criteria or standards exist for chemicals
in soil; however, there is a need to evaluate the significance of the
observed levels of contamination and quantifying the risks to human
health due to exposure to the contaminated soil. Based on guidance
provided in the Superfund Public Health Assessment Manual (USEPA
1986), SAIC has evaluated risks of exposure to carcinogens and
noncarcinogens in soil, assuming ingestion of a small amount of soil
per day. Table 4-8 presents toxicity data for potential carcinogenic
and noncarcinogenic effects. For noncarcinogens, chronic acceptable
intakes (AIC) were used as a measure of risks associated due to inges-
tion. For carcinogens, EPA has developed cancer risk estimates for
concentrations of trichloroethylene, tetrachloroethylene, carbon
tetrachloride, 1,2-dichloroethane, 1,1-dichloro-thylene, benzene,
1,1,1-trichloroethane, and 1,1,2,2-tetrachloroethane in soils.
Although any exposure to a carcinogen carries some risk, concen-• -6

trations corresponding to the 1 x 10 risk level were chosen by the
USAF as maximum acceptable levels. The 1 x 10-6 risk level expresses
the probability that an individual will develop cancer when exposed
daily over a 70-year lifetime to the specified concentration of a
contaminant. An equivalent way of expressing the 1 x 10-6 risk level
is a one in a million risk of developing a cancer. Since carcinogenic
risks, and presumably the effects of noncarcinogens, are additive,
several compounds detected at low levels may indicate a greater health
problem. Table 4-9 presents health-based guidelines for levels of
chemicals in soil. It must be stressed that acceptable concentrations
of chemicals in soil shown in the table are not based on threshold

effects assumptions. The values in the table are upper levels for
soil concentrations beyond which there would be cause for concern.

3 4.3.2 Background Levels

Background contaminant levels are concentrations observed in environ-

mental media in the absence of identified sources of contamination. Samples

from upgradient monitoring stations frequently are shown to be free of contam-

inants of site-specific origin, and are used to obtain background levels that3 can be compared to samples from other monitoring stations. This approach is

used because appropriate background values could not be found in the litera-3 ture for all parameters and media. Because not all parameters were analyzed

at each groundwater sampling station, the background values for contaminants

of concern, shown in Table 4-10, are a combination of values reported for well

MW-3 (clearly upgradient) and MW-15 (cross-gradient and uncontaminated). For

surface water and sediments, sampling station SV/SD-19 was selected as most3 representative, because of its location in the drainage above Site D-3.

I
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I TABLE 4-8. TOXICITY DATA FOR POTENTIAL CARCINOGENIC AND
NONCARCINOGENIC EFFECTS FOR RISK CHARACTERIZATIONI

Carcinogenic Potency Factors
Chemical AIC (Oral Route) (Oral Route

(mg/Kg/day) (mg/Kg/day)-

Antimony 4 x 10- --
Arsenic -- 15 [A)
Beryllium 5 x 10- 4  --

Cadmium 2.9 x 10-  --

Chromium (VI) 5 x 10-  --

Copper 3.7 x 10-  --
Lead 1.4 x 10-  --

Mercury 2 x 10 --

Nickel 1 x 10- 1 -
Selenium 3 x 10- 3  -

Silver 3 x 10- 3

Thallium 4 x 10-  --
Zinc 2.1 x 10- -
Benzene -- 5.2 x 10- 2  [A]
Benzo(A)Pyrene -- 15 [A]
Bis (2-Ethylhexyl)

Phthalate 2 x 102 6.84 x 10-' [A]
Bromodichloromethane
Chloroform 1 x 10-2  8.1 x 10-' [B2J
1,2-Dichloroethane -- 9.1 x 10- 2  [B21
Dichloromethane 6 x 102 7.5 x 10-  B2]
Di-n-butyl Phthalate 1 x 10-1 --

Ethylbenzene 1 x 10-  --

Pyrene --.

l,1,2,2-Tetrachloroethane -- 2 x 10-1 [C]
Toluene 3 x 10-  --
1,1,1-Trichloroethane 5.4 x 10-'

Trichloroethylene -- 1.1 x 10- 2  [B213 Xylene 1 x 10-2  --

* Notes:

Weight-of-Evidence Categories for Potential Carcinogens

[Group A] - Human carcinogen; sufficient evidence from epidemiologic studies
to support a casual association between exposure and cancer.

(Group B21 - Probable human carcinogen; sufficient evidence of carcinogenicity
in animals, inadequate evidence of carcinogenici in humans.

[Group C] - Possible human carcinogen; limited evidence of carcinogenicity in3 animals.

Source: USEPA 1986.

I
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The data from this sampling point appear to represent background con-

ditions except for lead and zinc in the sediments. The lead and zinc values

used as background comparisons are from sampling station SD-16. Background

levels for soils are taken from the one background soil sample (FS-I-1) col-

lected south of Site FT-I and discussed in Section 4.4.8.

4.3.3 Overview of Analytical Methods Used

I As an aid to understanding the interpretation of site-specific results,

each of the major analyses performed at Hancock Field is discussed in general

3 terms below.

3 4.3.3.1 Petroleum Hydrocarbons

The method used for the analysis of petroleum hydrocarbons in water is

for the measurement of fluorocarbon-113 extractable petroleum hydrocarbons and

is a measure of only the mineral oils. The method is applicable to the

measurement of light fuels and can include certain organic dyes, sulfur com-

pounds, and mineral hydrocarbons, including petroleum distillates as well as

other organic compounds. The measurement may be subject to interferences, but

3 the method is sensitive to levels of 1 mg/L and less and can be extended to

ambient monitoring. Relatively rapid volatilization of the more volatile

components of gasoline can result in less reliable quantification of this pro-

duct, where present. In addition, interferences from nonpetroleum substances

generally are expected to be of greater concern in soils because of the broad

range of organic compounds present in that matrix. Despite the analytical

interferences and limitations, the method is useful as a general indicator of

3 oil and grease and fuel contaminations. At Hancock Field, the major source of

petroleum hydrocarbons was expected to be associated with disposal or spills

* of fuels and lubricating oils and exhaust from aircraft fuel combustion.

4.3.3.2 Purgeable Halocarbons

I The method used for the analysis of purgeable halocarbons is a purge and

trap gas chromatographic method applicable to the determination of a total of

3 29 purgeable halocarbons. The method describes analytical conditions for a

second gas chromatographic column that can be used to confirm measurements

3 made with the primary column. This is helpful in resolving the compounds of

U
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TABLE 4-9. HEITH-BASED GULEES FR LEVELS OF FIMCALS IN SOIL

Health-base Guidelines: Ingetiop
BacIound levelr Exosre to Chemicals in Soil

Protection Carcirogenic Effects:
Against Adverse Concentration
I Noncarci c Corresponding d

Chemical Sediment Soil Effects to 10-6 Risk Level
(mrg/Kg) (flg/zKg)

Antimony ND ND 376.92 ri/g -
Arsenic 10 4.6 - 0.063 rg/Kg
Beryllium 0.55 0.4 471.15 ng/g -
Cadmium 1.7 0.47 273.27 rg/Kg -
Chromium (VI) 19 8.4 4,711.54 rg/Kg -
Copper 35 18 34,865.38 rig/Kg -
Led 5.2 13 1,319.23 rg/Kg -
Mercury ND 0.051 1,884.61 ,g/Kg -
Nickel 18 8.8 9,423.07 rg/Kg -
Selenium 2.8 1.0 2,826.92 rg/Kg -
Silver ND ND 2,826.92 rg/Kg -Thal-lium ND ND 376.92 rg/Kg -

Zinc 26 30 197,884.61 mg/Kg -
Benzene ND ND 18.12 rg/Kg
Bezo(A)Pyrene ND Not 0.063 rg/Kg

Available
Bis (2-Ethylhexyl) Not

Phthalate ND Available 18,846.15 mg/Kg 1,377.64 rig/Kg
Bromodichloromethane ND ND N/A -

Chloroform ND ND 9,423.0T rg/Kg 11.63 rg/Kg31,2-Dichloroethane M M - 10.35 rg/Kg
Dichlorowthane ND ND 56,538.46 mg/Kg 125.64 ig/Kg
Di-n-Butyl Phthalate 74 ND - -
Ethylbenzene ND ND 94,230.77 i/Kg -Pyrene 83 ND - -
1, 1,2,2-Tetrachloroethane - 4.71 rg/Kg

Toluene ND ND 282,692.31 rg/Kg -
1,1,1-Trichloroethane 508,846.15 rig/Kg -
Trichloroethylene ND ND - 85.66 rg/Kg
Xylene Not Available 9,423.07 rig/Kg -

U(Continued)
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TABLE 4-9. HEAI.I-BASED GIE 4ES F LEVELS OF am ICA1s IN SOIL (Continued)

ND = Not detected at detection limit.

aFor sediment, sampling station SD-19 was selected as most representative of background
levels, while FS-I-1 was selected as the background sample for soil.

bAssums ingestion exposure to soil of 0.1 gram soil/day, 52-year exposure period (ages
18 to 70), 70 Kg body weight

Humm intake factor (HlFingestion) -

0.1 &soil x 52 ears exposure x 1 =0.001 g soil
70-year lifetim 70 Kg body weit Kg/day

Target Soil Concentration = Reference Ds inestion

Protection against chronic ingestion exposure assuming threshold effects. Toxicity

measure used: acceptable intake value for chronic oral exposure (AIC). Source -I Superfund Public Health Evaluation Manual (USEPA 1986)

dGiven the exposure assumptions in "b" above, these levels in soil would be associated

with an additional individual lifetime risk of cancer of 1 in 1,000,000 (i.e., 10-6).
These soil concentrations are not based on threshold effects assumption. All levels of
exposure to a carcinogen are considered to carry a degree of risk of cancer. DC(] rT:
The evaluation of exposure to more than one carcinogen in soil must consider the comined
effects of all com&ounds. In the absence of information or synergism or antagonism,
additivity is assumed. The target soil concentration shown here (corresponding to the
10- risk level) assunes exposure to only one potential carcinogen at a time. These
target soil concentrations would be lower assuming simultaneous exposure to more than one
potential carcinogen. Carcinogenic potency factors obtained from the Superfund Public
Health Evaluation Manual (USEPA 1986).

I
I
I
I
I
I
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TABLE 4-10. BACKGROUND LEVELS OF PARAMETERS AT

HANCOCK FIELD, NEW YORK

Groundwater Surface WaterI ig/L-organics mg/L-organics Sediments Soils
Parameter mg/L-inorganics mg/L-inorganics mg/Kg mg/Kg

(MW-3) (SW-19) (SD-19) (FS-I-1)

Priority Pollutant Metals
Antimony O.Olu 0.2u 7.5u 0.21uIArsenic 0.002 O.O0lu 15 5.6
Barium 0.11 NA NA NA
Beryllium O.01u 0.005u 0.82 0.49
Boron O.5u NA NA NAICadmium 0.005* 0.005u 2.5 0.57
Calcium 110 NA NA NA
Chromium 0.05* 0.05u 28 10.2
Cobalt O.1u NA NA NA
Copper 0.05u 0.02u 52 22
Iron 0.9 NA NA NA
Lead 0.042u** 0.lOu 7.,c 16IManganese 3.3* NA NA NA
Mercury 0.0002u 0.0002u 0.029u 0.062
Molybdenum 1.0u NA NA NA
Nickel 0.05u 0.04u 27 10.7
Selenium <0.001 0.002u 4.2 1.2
Silver 0.05u 0u 0.37u 0.21u
Sodium 30 NA NA NAIThallium 0-5u 0.lou 1.8u 15u
Titanium O-lu NA NA NA
Vanadium 0.05u NA NA NA
Zinc 0.4 0.005u 39c 37

Volatile Organic Compounds
Benzene O.2u 0.20u 0.0032u 0.0027u
Bromodichloromethane 0.lou O.lou 0.0016u 0.0013u
Chloroform 0.05u 0.05u 0.0012u 0.0009u
1,2-Dichloroethane 0.03u O.03u 0.0021u 0.0017u
Ethylbenzene 0.2u 0.20u 0.0054u 0.0044u
Methylene Chloride 0.25u 0.39a 0.0021u 0.0017u
1,1,2,2-Tetrachloroethane 0.03u 0.03u 0.0051u 0.0041u
1,1,1-Trichloroethane 0.03u O.03u 0.0028u 0.0023u
Trichioroethylene 0.45 0.12u 0.0015u 0.0012u

Toluene O.2u 0.20u 0.0045u 0.37IyeeN .0 AN
(Continued)
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TABLE 4-10. BACKGROUND LEVELS OF PARAMETERS AT
HANCOCK FIELD, NEW YORK (Continued)

I
Groundwater Surface Water

ug/L-organics mg/L-organics Sediments Soils
Parameter mg/L-inorganics mg/L-inorganics mg/Kg mg/Kg

(MW-3) (SW-19) (SD-19) (FS-I-1)I
Other Compounds
Petroleum Hydrocarbons (mg/L) 2.6b 2 .6 ub 52u 37u
bis (2-Ethylhexyl) Phthalate lOu 4.Ou 0.22u NA
Benzo(A)Pyrene lOu 2.Ou O.11u NA

di-n-butyl Phthalate lOu 1.6u 0.11 NA5 Pyrene lOu 2.Ou 0.12 NA

NA = Not available.
u = Not detected at detection limit shown.
a = Methylene Chloride is a common laboratory contaminant, as recognized by the

EPA CLP.
b = Values taken from trip blank.
c = Sampling station SD-16
* - Resampled December 1986.

** = Resampled September 1987.
NOTE: Background shown for shallow aquifer only because deep aquifer cannot be

shown to be affected by the study sites (see Section 4.2.2). All soil
and sediment data presented on a dry weight basis.

II
[
I
I
I
I
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1 interest from interferences that may occur. In the analytical results for the

sampling at Hancock Field, only compounds that also have been confirmed on the

second column have been summarized. Impurities in the analytical system can

account for contamination problems. This was avoided by running laboratory
reagent blanks and method blanks. In addition, samples can be contaminated by

diffusion of volatile organics into the sample during shipping and storage.

3 4.3.3.3 Extractable Priority Pollutants

The method used for the analysis of BNA priority pollutants is a GC/MS3 method and covers the determination of a number of organic compounds that are

partitioned into an organic solvent and that are amenable to GC. Some

interference is possible due to contamination in laboratory and analytical

equipment, which can be avoided by running laboratory reagent and method

blanks. The BNA parameters were analyzed for in the surface water samples at

3 Hancock Field.

3 4.3.3.4 Heavy Metals

At Hancock Field, a variety of heavy metals in water were analyzed by3 atomic absorption spectrophotometry (AAS), while metals in soil and sediment

were analyzed using inductively coupled argon plasma spectroscopy (ICP). For

water, the method is applicable to both dissolved and suspended elements. For

dissolved metals, the water samples were filtered before being acidified, to

remove any suspended particles that could have resulted in erroneous results.3 For metals in soils and sediments, all samples were digested before being

analyzed. Detection limits and sensitivity for soil and sediment analysis can3 vary with the matrices and the type of spectrometer being used. A variety of

interferences, such as spectral, physical, and chemical interferences, are

possible. During the analysis of the Hancock Field samples, this was avoided

by proper use of analytical equipment and reagents and by preparation of field

blanks, method blanks, and spike recovery techniques.I
4.3.3.5 Volatile Organics

3 VOCs, including aromatic volatile organics and semivolatile organics, are

associated with human activities and uses and typically are not found in areas3 unaffected by man. Because of their volatility, VOCs are often difficult to

I
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sample, especially when present at low levels. They are easily driven off

during the sampling process or introduced as cross-contaminants during

shipping and storage. The first step in the analysis of VOCs, irrespective of

the particular matrix being considered, is the sample preparation and

3] extraction step by a purge-and-trap method. GC/MS to analyze the compounds

would be the next step. Aromatic volatile organics in water can be analyzed

directly by the purge-and-trap procedure followed by GC. Method SW8240 also

is used to determine VOCs and is particularly suited for soil samples,

although it can be used for all types of solid waste samples. Interferences

are possible impurities due to impurities in the analytical equipment or

contamination of samples by diffusion of volatile organics into the sample.

4.3.3.6 Pesticides

Pesticide is a general term applied to insecticides, fungicides,

herbicides, and rodenticides. The most persistent ccmmon pesticides are

chlorinated compounds - the organochlorines, one group looked for in this

study. Analyses also were performed for organophosphorus pesticides and

chlorinated herbicides. Because these compounds do not occur naturally, any

occurrence in the environment is as a result of human activities. All

pesticides are analyzed using GC methods with detection limits in the parts

per billion (ppb) range.

4.4 SITE-SPECIFIC RESULTS

The following sections present the site-specific field and laboratory

results, and parallel the order specified in Appendix B, the Statement of

Work. The analytical results summarized in these sections are presented in

their entirety in Appendix H.

4.4.1 Zones 1 and 2, Existing Monitoring Wells MW-1 to MW-1O

Nine of the 10 existing Stage 1 monitoring wells were purged and sampled

in September 1986 as part of the initial field work for Stage 2. During

purging, it was discovered that well MW-4 was damaged and no longer a valid

monitoring well. The statement of work (SOW) subsequently was modified by the

USAF Occupational and Environmental Health Laboratory (USAFOEHL) to abandon

well MW-4 officially. Because of laboratory error, a portion of the September
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results were deemed invalid, and the nine wells were resampled in December

1986 and tested for cadmium, chromium, lead, manganese, and orthophosphate.

Again, during the December sampling, holding times for mercury and ortho-

phosphate were exceeded in some cases. Because of this, some of the wells

were resampled in September 1987 for these two parameters.

The organic compounds detected in groundwater during this effort are

shown in Table 4-11. Trichloroethylene (TCE) was the only organic chemical

detected in both first and second column analyses. Five of the nine wells

sampled were found to contain TCE, with the highest concentration (0.60 ug/L)

found in well MW-9. No other organic compounds were detected in groundwater

during this sampling round. However, the field blank prepared on the day well

MW-9 was sampled contained a confirmed 0.25 ug/L of TCE. When considering

this in the evaluation of the environmental sample, the actual levels of TCE

in the groundwater would be substantially lower and of no environmental

concern.

The inorganic compound analyses are shown in Table 4-12. Metals that

were not detected in any of the wells sampled have not been reported in the

table. A complete analytical summary is presented in Appendix H. Wells that
were resampled for lead and orthophosphate in September 1987 showed no

detectable quantities of the parameters, and hence are not shown in Table

4-12. All wells sampled were found to have iron concentrations exceeding the

Federal Secondary drinking water standards. There is a direct correlation in

these data between sample turbidity and some metals concentration. Because

these samples were not filtered in the field, the nitric acid preservative was

able to dissolve metals from the solids in the sample. Nonetheless, the

sample from well MW-5, a flowing artesian well, was crystal clear and still

exceeded the Federal Secondary drinking water standard for iron. This

correlation does not hold for manganese, where highly turbid samples such as

from wells MW-9 and MW-10 showed less manganese than the clear sample from

MW-5. Certain other wells also were found to exceed the Primary and Secondary

drinking water standards, as discussed below.

46
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The field measured parameters are provided in Table 4-12. The most

notable value is relatively high specific conductance in well MW-8 (1,100

3mhos), which is discussed below.
Well MW-I--Well MW-I is located cross-gradient (north) of Zone 2.
Laboratory analysis of a groundwater sample from the well indicates that
concentrations of iron, manganese, and TDS values exceeded Federal
Secondary drinking water standards. The analysis also indicates the
presence of cobalt, copper, and nickel, none of which were detected in
other base monitoring wells. The nitrate nitrogen concentration was
found to be nearly one order of magnitude higher than any other ground-
water sample.

Well MW-2--Well MW-2 is located slightly upgradient (northwest) of Zone
2. Analysis of the groundwater from this well indicates that concen-
trations of arsenic, iron, manganese, and TDS exceed Federal Primary and
Secondary drinking water standards.

Well MW-3--Well MW-3 is located upgradient (west) of Zone 2. Laboratory
analysis showed TCE present, but at levels below both the EPA CAG 10-

cancer risk estimates and the proposed MCL. The iron concentration
exceeded Federal Secondary drinking water standards. The sulfate con-
centration within this well was noticeably higher in relation to most
other wells on-base.

Well MW-5--Well MW-5 is located upgradient (southeast) of Zone 2.
Laboratory analysis shows TCE values of just above the detection limit,
but not exceeding proposed standards. The iron concentration in this
well was found to be higher than Federal Secondary drinking water
standards. The sulfate concentrations were also significantly above most
other wells on-base.

Well MW-6--Well MW-6 is located downgradient (northeast) of Zone 2.
Laboratory analysis of groundwater from this well showed the iron
concentration to be in excess of Federal Secondary drinking water
standards. The analysis also indicated the presence of molybdenum, an
element that was not detected in any other well on-base. The oil and
grease concentration in this well was somewhat higher than in other
groundwater samples.

Well MW-7--Well M'-7 is located cross-gradient (southwest) of Zone 1.
Laboratory analysis of groundwater from this well showed iron and
manganese concentrations to be in excess of Federal Secondary drinking
water standards. For QA/QC purposes, a duplicate groundwater sample was
taken from well MW-7. The analysis showed that both samples were
similar, except the duplicate showed quantifiable concentrations of TCE
(0.39 ug/L) in excess of EPA CAG 10 cancer risk estimates.

I Well MW-8--Well MW-8 is located downgradient (southeast) of ZonF 1.
Laboratory analysis indicates that TCE is present. EPA CAG 10- cancer
risk estimates for TCE are not exceeded. Chloride, iron, and TDS values

43 4-68



0 ' )0 C>220 O 24

0 C

I- 2 9. 00-41

CN.

%0 -4

IC r-4

44

wC

446



00C

0
V--4

V-4

4-70,



were in excess of Federal Secondary drinking water standards. The sodium
concentration and specific conductance level in this well were elevated
in comparison to the other wells on-base.

Well MW-9--Well MW-9 is located cross-gradient (northeast) of Zone 1.
Laboratory tnalysis shows that TCE is present, but values do not exceed
EPA CAG 10- cancer risk estimates. Also, iron, cadmium, and manganese
concentrations exceeded Federal Primary and Secondary drinking water
standards.

Well MW-10--Well MW-tO is located upgradient to cross-gradient
(northwest) of Zone 1. Laboratory analysis indicates that iron
concentration exceeded Federal Secondary drinking water standards.

TCE was the only organic contaminant found during the study. Of the five

wells in which TCE was detected, all at less than 1 ug/L, only well MW-8 is in

a downgradient position, and it is not in a direct flow path from any site.

Therefore, the TCE appears to be unrelated to the sites under study, and may

3 be indicative of a regional contamination problem. The concentrations

detected average 0.4 ug/L, with the highest concentration being 0.6 ug/L.

These levels are well below the EPA CAG 10- 6 cancer risk estimates (2.8 ug/L)

and the proposed MCL of 5.0 ug/L. Results of inorganic analyses appear to

represent background conditions, except at well MW-8. Although all wells

exceeded the Federal Secondary drinking water standard for iron and many

exceeded the standard for manganese, these elements are almost certainly

3naturally occurring. The same is true for some other metals and TDS. As with

organics, no inorganic contaminants can be tied to the sites under study.

The one notable exception to the above occurred at well MW-8. This well

showed noticeably high concentrations of chloride, sodium, and TDS. This well

1 is located just downhill from an old hard stand where the debris collected by

road sweepers is dumped. Road salt (sodium chloride) may have leached from

3 these sweepings and infiltrated the groundwater. Another possible explanation

is that leakage is occurring from the highly mineralized bedrock aquifer to

the shallow aquifer in this area, causing degradation in the quality of the

shallow aquifer.

3 In summary, the general hydrogeologic setting described in the Stage 1

report has been confirmed, and additional data on hydraulic conductivities in

3 Zone 2 have been obtained. The chemical analyses of groundwater conducted as

4-71



3 part of the Stage 2 field activities, more detailed than in Stage 1, still

fail to show any contamination that can be traced to the study sites. This

may be due in part to the fact that few of the Stage 1 wells are located

immediately downgradient of the sites.

1 4.4.2 Fire Training Area: Site FT-1

The Stage 2 investigation of Site FT-I consisted of conducting a 30 point

soil gas survey, collecting soil samples from 24 stations, and installing

3 monitoring well pairs surrounding the site. The new well pairs were sampled

for rapid turnaround analysis to determine if additional wells were required;

they were not.

I The soil gas samples, which were collected by Target Environmental

Services, were analyzed for benzene, toluene, xylenes, and total volatiles.

IThe procedures used are discussed in Section 3.1.3 and the full soil gas

report is contained in Appendix L. The soil gas sampling locations are shown

in Figure 4-9 and the results are provided in Table 4-13.

Benzene, toluene, and total volatiles occurred in detectable concen-Itrations in samples collected from 11 stations around Site FT-i. Xylene

concentrations never exceeded the 2 ppb detection limit. Maps depicting

I concentrations of the detected parameters across the site and the detailed

results and conclusions of the survey are presented in Appendix L.

I
A ring of high benzene concentrations was detected in the soils imme-

diately adjacent to the concrete pad. Approximately 15 feet beyond the edge

of the pad, benzene concentrations decrease considerably. The occurrence of

contaminants appears to be entirely within the area enclosed by the earthen

3 berm. A lobate extension of benzene at the 1 ppb concentration occurs imme-

diately northwest of the pad. A minor amount of benzene contamination also

3 was detected on the west side of Thompson Road at the approximate locations of

well pair MW-12/12D.

I
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i TABLE 4-13. LABORATORY RESULTS OF SOIL GAS SAMPLES,
HANCOCK FIELD, NEW YORKg(all ppb)

Sample Benzene Toluene Xylenes Total*

HF1 < 1 < 1 < 2 < 1

HF2 < 1 < 1 < 2 < 1
HF4 160 72 < 2 1,100
HF5 < 1 < 1 < 2 < 1I HF6 < 1 < 1 < 2 < 1
HF7 < 1 < 1 < 2 < 1
HF8 < 1 < 1 < 2 < I
HF9 < 1 < 1 < 2 < 1
HF1O < 1 < 1 < 2 < 1
HF11 < 1 < 1 < 2 < 1
HF12 <1 <1 <2 <1I HF13 < 1 < 1 < 2 < I
HF14 < 1 < 1 < 2 < 1
HF15 < 1 < 1 < 2 < 1
HF16 4,400 1,100 < 2 17,000
HF17 2,500 630 < 2 10,000
HF18 2,100 270 < 2 9,400
HF19 2 2 < 2 11
HF20 1 2 < 2 5
HF21 < 1 < 1 < 2 < 1
HF22 <1 <1 <2 <1
HF23 < 1 < 1 < 2 < 1
HF2 < 1 < 1 < 2 < 1
HF25 2,300 800 < 2 12,000
HF26 2,600 1,300 < 2 15,000
H F27 4 4 < 2 33HF28 3 9 < 2 46
HF29 < 1 2 < 2 4

1 HF30 < 1 < 1 < 2 < 1
HF31 < 1 < 1 < 2 < 1
HF32 < 1 < 1 < 2 < 1HF33 < 1 < 1 < 2 < 1
HF34 < 1 < 1 < 2 < 1
HF35 < 1 < 1 < 2 < 1

* Total represents an estimate based on the sum of all peaks and is calculated

using the response factor of benzene.

i

i
i
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3 The same general patterns of occurrence were obtained for toluene and

total volatiles. For the most part, these substances were detected only in

the soils enclosed by the earthen berm. The highest concentrations occur

immediately east and west of the concrete pad.

I Following the soil gas survey, a soil sampling grid was established, as

shown in Figure 4-10. The SOW called for samples to be collected at 5-foot

intervals to a depth of either 15 feet or to the water table, whichever

occurred first. Because a perched water table was encountered at the depth of

3 approximately 3 feet (see Section 4.2.2.1), only one sample was collected at

each station. All samples were analyzed for:

* Petroleum hydrocarbons

* Lead

3I * Volatile organics.

These results are summarized in Tables 4-14 and 4-15. In addition, the

10 most contaminated samples, as judged from the soil gas results, also were

analyzed for semivolatile organics (BNA) compounds. During the first round of

sampling, holding times were exceeded for all 10 samples analyzed for semi-

volatile organics, which detect both polynuclear aromatic hydrocarbons (PNAs)3I and phthalate esters. Subsequently, all of the soils were resampled and

analyzed; these results are included in Table 4-15.

The analytical results show that none of the volatile compounds detected

in the soil gas survey were found in the soil samples. In fact, no volatiles

were detected in soil during the initial sampling round in November 1986 nor

during the resampling in August 1988. It is possible that volatiles were in

the soils in 1986 and were not detected due to laboratory error. It is also

possible that by 1988, the compounds detected in the soil gas had had suf-

ficient time to volatilize. A more likely possibility is that small amounts

of fuel seeped through the joints in the concrete hardstand during fire

training activities and contributed volatiles to the soil vapor around the

margins of the hardstand. In any case, soil gas was the only media where

volatile organics were found, and they do not pose an unacceptable risk.
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The analytical results further show that the contaminants of concern at

this site are petroleum hydrocarbons, lead, phthalates, and various compounds

classified as PNAs. Compounds detected from this group include:

e Anthracene 9 Chrysene

* Benzo(A)Anthracene * Fluoroanthene

* Benzo(A)Pyrene * Indeno(i,2,3-C,D)Pyrene

* Benzo(B)Fluoranthene e Phenanthrene

e Benzo(G,H,I)Perylene * Pyrene.

. Benzo(K)Fluoranthene

These PNAs are not as well-studied as many environmental contaminants, but are

known to be products of incomplete combustion of fuels, and are also com-

ponents of asphalt and coal tar. They are known to range from noncarcinogenic

(anthracene) to strongly carcinogenic (Benzo(A)Pyrene) (NAS 1972).

Bis (2-ethylhexyl) phthalate was the only phthalate detected at this

site. The compound is used to soften plastics, and its presence at Site FT-1

is difficult to explain. It may be a relic from plastic materials that were

I set afire during fire training exercises, but is just as likely to have

resulted from sample contamination by plastics.I
The majority of the contamination found at Site FT-1 is contained within

the earthen berm that surrounds the northern three quarters of the site. The

exceptions are petroleum hydrocarbons at stations A-i, H-i, and D-3, and lead

at station H-1.

Although no formally promulgated health criteria or standards exist for

PNAs or phthalate esters in soil, it is possible to quantify the risks to

human health due to exposure to contaminated soil. The exposure pathways of

potential concern include direct ingestion of soil, inhalation of volatile

compounds, inhalation of airborne contaminated soil particulates, and dermal

contact with contaminated soil. In evaluating the significance of levels of

PNAs and phthalates in soils at Site FT-I, the focus is on direct ingestion as

the primary pathway of concern. There are several reasons for this: (1) the

PNAs measured in soil and bis (2-ethylhexyl) phthalate (DEHP - the phthalate

I
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ester of greatest toxicological concern) are all low in vapor pressure and are

bound tightly to the soil matrix; (2) the soils at Site FT-1 are wet and

covered by vegetation; therefore, inhalation exposure to airborne particulates

is not likely to be of significance; and (3) carcinogenic potency factors are

available for evaluating the oral exposure route for DEHP and PNAs (USEPA

1986).

Quantity of soil ingested varies greatly as a function of age group.

Young children below the age of 5 years may directly ingest from 1 to 10 grams

of soil per day (Kimbrough et al. 1984). Intake for older individuals would

be more indirect, associated with touching or wiping the face and mouth after

coming in contact with soil. Daily intake levels are projected to be 0.1

grams for individuals 5 years and older.

To conduct an assessment of risk to human health associated with given

levels of soil contamination, it is necessary to determine dose for the

ingestion route of exposure. Ingested dose of a contaminant in soil may be

defined as follows (USEPA 1984):

Dose = Cs x HIF ingestion x Exposure x Absorption
Duration Factor (1)

70-year Lifetime

where: C5 = Concentration in soil (e.g., mg chemical/g soil)

HIF ingestion = Human intake factor for ingestion of soil
(g soil/Kg body weight/day)

Exposure Duration = Total period of time of a 70-year lifetime during
which human receptors come in contact with soil
(days or years)

Absorption Factor = Fraction of ingested contaminant absorbed into
blood stream (typically taken to be 100 percent in
the absence of data).

The factor HIF ingestion must be calculated specifically for a given age group

and period of exposure (e.g., short-term versus long-term/lifetime). In

evaluating the circumstances.at Site FT-1, it appears that only adults

(assumed to be 18 to 70 years old) are at risk of exposure to contaminated
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I soil. The factor HIF ingestion thus would be 0.0014 g soil/Kg/day (0.1 g soil

day/70 Kg average body weight for 18- to 70-year old adults). Typically, the

assessment of risk of exposure to carcinogenic compounds is based upon a

lifetime (i.e., 70 years) exposure period (USEPA 1986). At SiLe FT-i, the

exposure duration is taken to be only 52 years (i.e., ages 18 to 70). The

absorption factor is assumed to be 100 percent (or 1.0) for all compounds

under investigation. Substituting these data into equation (1), chronic daily

dose estimates are determined for mean concentrations of all potential

carcinogens in soils at Site FT-l.

For potentially carcinogenic compounds, risk to human health is expressed

as the product of the chronic daily dose and the carcinogenic potency factor

for a given compound (USEPA 1986):

R = Dose x q1  (2)

Iwhere: Dose = Chronic daily intake for soil ingestion (mg/Kg/day)

q, = Carcinogenic potency factor: the 95 percent upper bound estimate
of the slope of the dose-response curve (mg/Kg/day) -1.

In this equation, R is an explicit estimate of excess lifetime cancer risk

having a value between 0 and 1, and expresses the probability that the

individual will get cancer over a lifetime of exposure at the specified dose

level. In evaluating the risk of exposure to more than one carcinogenic

compound, the risk values (R) for each chemical may be summed (in the absence

of information on antagonistic or synergistic effects) to provide an overall

estimate of total carcinogenic risk (USEPA 1986).

I Of the compounds present in soil at Site FT-i, seven PNAs are potential

or proven carcinogens. These PNAs are identified in Table 4-16. In addition,

bis (2-ethylhexyl) phthalate is also a suspected carcinogen. The only PNA for

which a carcinogenic potency factor is available is benzo(A)pyrene (11.5). In

the absence of data, this q1 value will be assigned to the other PNAs under
investigation. In doing this, the results are likely to be an overestimate of
the true risks, given that benzo(A)pyrene is the most potent of the

carcinogens detected at the site (Woo and Arcos 1981). Substituting calcu-
lated chronic daily doses and q, values for the chemicals into equation (2),

carcinogenic risk estimates are derived and presented in Table 4-16. The
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overall individual lifetime carcinogenic risk (summed across all chemicals) is

calculated to be 6.12 x 10- 5 (or an increased probability of 6.12 in 100,000

of getting cancer).

EPA guidance proposed for hazardous waste site evaluation is used in

interpreting these results. In the remedial investigation/feasibility study

(RI/FS) process under the Comprehensive Environmental Response, Compensation,

and Liability Act/Superfund Amendments and Reauthorization Act (CERCLA/SARA),

recent EPA guidance indicates that remedial alternatives should be refined as

necessary to ensure that options considered span a carcinogenic risk range

from 10- 4 to I0' (USEPA 1986; Zamuda et al. 1986). The 10- 6 risk level,

however, often is chosen as the target risk within this range (Zamuda et al.

1986).

The risk characterization for Site FT-l indicates a combined individual

lifetime risk exceeding the 10- 6 level for ingestion exposure to contaminated

soil. However, the assessment was based on the worst-case assumptions that

all PNAs present are as potent as benzo(A)pyrene, and that exposure is

continuous over a 52-year period. Currently, there is no human exposure

occurring at Site FT-I, and any future exposure is likely to be of limited

duration and restricted to workers conducting cleanup or construction

activities. Given these two facts, the actual risk to human health is likely

to be on the order of 10-6 or less. It is concluded that projected lifetime

risks of cancer are within the range of acceptability and do not constitute a

significant threat to human health.

Lead was detected in the soil samples from Site FT-i at levels ranging

from 6.5 mg/Kg to 120 mg/Kg and averaging 16 mg/Kg. The level detected in the

background soil sample (see Section 4.4.8) was 13 mg/Kg. Seven of the

26 samples had lead concentrations greater than background. The highest lead

value, 120 mg/Kg, was found at sampling station D-3. This is also the station

that had the highest petroleum hydrocarbon value (see below). Because these

values were found at the sampling station farthest from the fire training

area, with lower values in between, this occurrence may be from isolated waste

dumping and not from fire training activities.
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I Petroleum hydrocarbons were detected at concentrations elevated over

background at less than half of the sampling points (46 percent). With an

average detection limit of 29 mg/Kg, levels detected ranged from 31 to

2,300 mg/Kg. No clear pattern of petroleum hydrocarbon occurrence in soils is

revealed by these results. The highest value of 2,300 mg/Kg was found at the

sampling station farthest from the actual training area (D-3). Other samples,

such as C-I and B-I, were high in both PNAs and phthalate esters, but no

petroleum hydrocarbons were detected. Although the petroleum hydrocarbon test

does not differentiate between compounds, and no standards or criteria exist

for this parameter, it does serve as an indicator of contamination. The

petroleum hydrocarbon results for Site FT-i indicate that this parameter does

not necessarily parallel other organic contamination patterns, and at least

one value (D-3) does not appear to be site-related.

3 Following soil sample collection, three new well pairs were installed

around Site FT-i, as shown in Figure 4-11. Each well pair consisted of a

shallow well screened at the top of the water table aquifer, and a deep well

screened at the top of the fractured bedrock aquifer. As discussed in Section

4.2, the deep wells show an upward hydraulic gradient from the deeper aquifer

toward the water table aquifer. The deep wells further show that the flow

directions in the two aquifer systems are nearly opposite one another. Thus,

3 any contamination detected in the deep wells at Site FT-I does not arise from

the site, but from some other source to the southeast of Hancock Field. The

3 contaminants found in the deep aquifer system, as listed in Table 4-17, were:

i l,i,i-Trichloroethane (MW-ID)

* Toluene (MW-12D)

* Xylenes (MW-liD).I
All of these compounds were detected at less than 5.5 vg/L, well below MCLs or

MCLGs. Furthermore, i,i,i-trichloroethane was detected at approximately the

same concentration (0.2 ug/L) in the field blank as in well sample MW-iD

(0.22 ug/L), and is thus not believed to represent environmental

contamination.
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I

5 Contamination detected in the shallow monitoring wells in January 1987

included:I
* Petroleum hydrocarbons (weils MW-il and MW-13)

9 1,1,1-Trichloroethane (wells MW-Il and MW-13)

U * 1,2-Dichloroethane (well MW-13)

* Chloroform (well MW-li).

The petroleum hydrocarbons were nearly identical in upgradient well MW-li

5 (10 mg/L) as in downgradient well MW-13 (11 mg/L). This indicates that

Site FT-I is not contributing significant amounts of petroleum hydrocarbons to

the shallow groundwater. No standards or criteria have been established forI petroleum hydrocarbons by which to evaluate the significance of the concen-

trations detected here.

The 1,1,1-trichloroethane concentrations found in wells MW-li and MW-13

(0.06 mg/L and 0.22 pg/L, respectively), and confirmed by second column

analysis, are comparable to those concentrations found in the field blank

collected during the second sampling round in January 1987 (0.20 ug/L). Also,

_I concentrations for this contaminant were slightly higher upgradient of

Site FT-i than downgradient. For these reasons, 1,1,1-trichloroethane does

not appear to be site-related. Furthermore, the concentrations found were

well below the proposed MCL of 200 pg/L for 1,1,1-trichloroethane.

The 17 ug/L of 1,2-dichloroethane found and confirmed in well MW-13 is an

enigma. It was not detected in any sample during the first round of sampling,

and, though detected at the same concentration in well MW-li, was not con-

firmed by second column analysis. Therefore, although the presence of3 1,2-dichloroethane is not readily explainable, it does not appear to represent

environmental contamination.

U Chloroform was detected in the sample from well MW-il (0.1 ug/L), and in

the bailer wash sample (0.05 ug/L) poured at the same time. The contaminant

was confirmed by second column analysis in only the bailer wash and MW-Il.

Because well MW-i1 is clearly upgradient and the values between the two

I
I
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confirmed results are similar, this is not believed to represent site-related

environmental contamination. These concentrations are also well below the EPA

CAG 10- 6 cancer risk level of 5 Ug/L.

In summary, the only quantifiable contamination at Site FT-i is in

shallow soils surrounding the site. As discussed above, the combined

individual lifetime carcinogenic risk estimate for these soil contaminants is

6.12 x 10- . Based on the conservative nature of this estimate, and the fact

that there is no public access to Site FT-i, the soil contamination found does

not represent unacceptable risk. The VOCs detected in soil gas were not found

in the soils themselves nor in surface water runoff or groundwater. Since

human and nonhuman contact with these compounds is not possible, the risk

associated with these compounds is negligible.

4.4.3 Surface Water and Sediments: Zones 1 and 2

Twenty-one surface water and sediment samples, and two duplicate samples,

were collected along major drainage pathways during the Stage 2 field program

to evaluate the effects of surface runoff draining the study sites. Figures

4-12 and 4-13 present the surface water and sediment sampling stations for

Zones 1 and 2, respectively. Surface water samples were analyzed for:

*9 Specific conductance (field)

9 pH (field)

5 Temperature (field)
* Petroleum hydrocarbons

59 Purgeable halocarbons

* Aromatic volatile organics

* Priority pollutant metals

* Extractable priority pollutants.

3 Sediment samples were analyzed for:

3 * Petroleum hydrocarbons

e Priority pollutant metals

- Volatile organics3
* Semivolatile organics.

4
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The results of these analyses are summarized in Tables 4-18 through 4-21.

Only those metals detected in surface waters are shown in Tables 4-18 and

4-20.

Surface Water: Zone 1

A variety of organic chemical compounds and metals were detected in

surface waters collected from Zone 1, including:

* 1,1,1-Trichloroethane (SW-6, SW-7, SW-13)

* Polynuclear aromatics (SW-9, SW-1O, S'-12)

o Bis (2-ethylhexyl) phthalate (SW-9, Oi-1O)

* Copper (SW-9, SW-IO, SW-12)

* Zinc (SW-8, SW-9, SW-10, SW-il, SW-12, SW-13).

The 1,1,1-trichloroethane was detected in only three of the samples.

This, in addition to the fact that similar levels of this compound were found

in field blanks, suggests sampling train or laboratory contamination rather

than true environmental contamination. During the Phase II, Stage 1 studies,

halogenated organics were detected in all surface water samples. It was

concluded that because of the high levels of halogenated organics detected in

some samples, environmental contamination was indicated in surface water in
Zone 1 (which contrasts with the conclusion presented here); however, the
source of the halogenated organics was not apparent from the results of Stage

1 sampling and analysis. Methylene chloride was detected in almost all of the

samples, but was also found at higher levels in the trip blank associated with5 the samples, and therefore can be considered to be a sampling artifact.

Zinc has been detected at rather low concentrations, ranging from

5 0.037 to 0.7 mg/L, in surface waters. Zinc naturally occurs in soil, and

background levels have been observed at 26 mg/Kg in sediment and 330 mg/Kg in5 soil (see Table 4-10). It appears that zinc from the soil and sediment has

entered the surface water, which could account for the low concentrations of

* zinc detected in the surface water.

i
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i Copper and zinc were found at the greatest concentrations in samples that

were highly turbid when collected. Since all surface water metals samples

were filtered in the laboratory rather than in the field, and nonturbid

samples did not show ele- ated concentrations, these elevated values do not

appear to represent true surface water values, but include influence of

particulate matter.

The PNAs also were found only in highly turbid samples and included:

1 Benzo(A)Anthracene

* Benzo(A)Pyrene: Benzo(B)Fluoranthene

I Chrysene
* Fluoroanthene

9 Phenanthrene

* Pyrene.

These PNAs were found in samples both upgradient and downgradient of Sites

FT-i and D-5, which indicates that the sites are not contributing PNAs

directly to surface water, and that the PNAs are likely airborne contaminants

resulting from aircraft fuel combustion that have settled out in a widespread

pattern. The sediment results, presented below, support this conclusion.

As with groundwater at Site FT-i, the presence of bis (2-ethylhexyl)

phthalate in surface water samples SW-9 and SW-1O is difficult to explain.

Although bis (2-ethylhexyl) phthalate is a common sampling and laboratory

contaminant, present in most plastic ware and tubing, the laboratory and field

OC data indicate that this is not the case with these samples. Sampling

I stations SW-9 and SW-1O are in sufficiently close proximity to the Fire

Training Area to hypothesize that this phthalate occurrence resulted from

plastic incineration. The possibility that the observed phthalate occurrerce

resulted from sa.mple contamination during collection or containerization is

not substantiated by the field blank (SW-24).

I
I
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Sediments: Zone 1

The results of sediment sample analysis, shown in Table 4-19, indicate

the presence of similar compounds as those found in surface water, as well as

additional compounds. These chemicals include:

. Petroleum hydrocarbons

e Priority pollutant metals, including arsenic, cadmium, mercury,
selenium, chromium, copper, lead, nickel, and zinc

e Polynuclear aromatics

9 Phthalates.

Petroleum hydrocarbons were found in the highest concentration

(1,500 mg/Kg) at SD-4, which is the lowest point of the Zone 1 drainage

sampled and where an oil sheen was noted during sampling. This concentration

is higher than the sum of all of the concentrations found upstream of this

point. Although the concentrations found upstream of Site D-5 at stations SW-8

and SW-11 at 300 mg/Kg and 720 mg/Kg, respectively, indicated the presence of

petroleum hydrocarbons, the surface water drainage in this area is not chan-

nelized and must flow through a broad swampy area and sampling station SW-12

before it discharges to well-defined drainage at station SW-7. Because no

petroleum hydrocarbons were detected at either station SW-12 or SW-7,

conclusions that stations SW-8 and SW-11 are contributing to the high values

found at SW-4 are not possible. One explanation for the high petroleum

hydrocarbons concentrations found at SW-4 is the large-scale construction

activities in the area where a sewer line break on airport property was being

repaired. In any event, neither Site FT-1 nor D-5 appear to be contributing

to elevated levels of petroleum hydrocarbons downstream. This contrasts with

the conclusion drawn during the Phase II, Stage 1 investigations, where Site

FT-I was identified as a source of contamination and contaminant migration was

indicated. During Phase II, Stage 1 studies, oil and grease (included in the

petroleum hydrocarbons group) were detected at elevated levels in all sediment

samples collected. It was theorized that Site D-5 was not responsible for the

high oil and grease levels detected, but that perhaps Site FT-I was

responsible based on the types of activities conducted in this area. However,

as noted previously, high levels of petroleum hydrocarbons were detected at
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the lowest point of the Zone 1 drainage area and appear to be due to either

runoff from the airport runway area or to the sewer line break on the airport

property.

Arsenic concentrations in the sediments ranged from 3.3 to 11 mg/Kg,

cadmium from 0.23 to 6.6 mg/Kg, selenium from not detected to a high of

6.9 mg/Kg, and copper from 2.7 to 98 mg/Kg. Other metals that were detected

include mercury (not detected to 0.11 mg/Kg), chromium (3.1 to 25 mg/Kg),

nickel (2.3 to 21 mg/Kg), lead (3.4 to 150 mg/Kg), and zinc (18 to 330 mg/Kg).

In comparing the levels of the compounds detected in the sediments with back-

ground levels, arsenic concentration exceeded the background level in only one

sample (SD-5), as did chromium (SD-l1), nickel (SD-11), and copper (SD-4).

Because only 1 of the 15 samples exceeded the background level for the above 4

compounds, and the highest concentration was above the background by only a

small amount, it is concluded that although the concentrations of arsenic,

chromium, nickel, and copper were somewhat elevated, the magnitude is not

significant and poses no threat to human health or the environment.

Cadmium concentrations exceeded background levels in three samples

(SD-8, SD-10, and SD-11), although the concentration in SD-12 (1.9 mg/Kg) was

close to the background level (1.7 mg/Kg). Concentrations of lead, zinc,

mercury, and selenium were higher than background levels in a majority of the

samples. However, levels of mercury in the sediment are similar to the

background levels detected in soil. At the time of sampling, background

sediment sample (SD-19) was found to be dry and composed of very fine gravel

material, indicating that its characteristics would be similar to that of the

3 soil background sample. Thus, mercury levels in sediment are not of concern

in Zone 1, since concentrations are roughly equal to background levels.

Although selenium concentrations did exceed background levels in at least

six samples, only in one sample (SD-12) did the concentration (6.9 mg/Kg)

exceed background levels by a large margin. In other samples, concentrations

were near the background levels. Observed levels of selenium in the SD-123 sample are not of concern because selenium was not detected in either the

groundwater or surface water In Zone 1, and downgradient sediment samples

showed background levels. Selenium occurs naturally in soils and sediments,
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3 and the one high level recorded at Zone 1 can be attributed to this natural

occurrence.

The high concentrations of lead at SD-8 and SD--11 appear to be nonpoint

source related, possibly from flight line runoff. The concentrations above

I background at SD-4 again do not appear to reflect major contributions from the

Zone 1 sites because intermediate points SD-7 and SD-5 do not show similar or

3 higher concentrations.

3m The same PNAs and phthalates that were found in surface water were found

in sediments, although at a greater number of points and in higher concen-

trations. The PNAs appear to be from nonpoint sources, such as aircraft

exhaust fallout. This again contrasts with the Phase II, Stage 1 studies,

where high levels of halogenated compounds detected in sediments were linked

3 to Site FT-i, consistent with the conclusions drawn for the petroleum

hydrocarbons level. The reasoning for the presence of phthalates in the

3 sediment is the same as that for the presence in surface water (i.e., it

appears that prior site activities, such as the incineration of plastics, is

responsible for the presence of phthalates).

Surface Water: Zone 2

* The results of surface water analyses for Zone 2 are summarized in

Table 4-20. The only parameter found above the MCL was zinc, and this was

S found within Ley Creek at the two points (SW-20 and SW-21) above the drainage

from Sites D-1 and D-3. Therefore, no site-related contamination of surface

water is reflected in the Zone 2 surface water sampling. A variety of

purgeable halocarbons were detected in the samples. Methylene chloride

was detected in all samples except in SW-18. Moreover, methylene chloride

3 also was detected in the trip blank for samples SW-i, SW-2, and SW-3 at a

concentration higher than that in the samples. Therefore, it is considered a

3sampling analysis artifact. Since it was not detected in SW-18, it would

appear that it is not site-related, since SW-19, SW-20, and SW-21 are all

further upstream from SW-18 and unaffected by Sites D-1 and D-3. The same

reasoning holds true for other halocarbons, such as trichlorofluoromethane,

carbon tetrachloride, trichloroethene, and chlorobenzene, which were detected

3
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I in SW-20 and SW-21 but not in SW-18. This contrasts with the results obtained

from the Phase II, Stage 1 studies where environmental contamination due to

halogenated organics was indicated; however, levels of the organics were low

and would be of no concern. Chloroform, carbon tetrachloride,

bromodichloromethene, and trichloroethene were detected in SW-23, which is a

duplicate sample of SW-i. However, all four compounds were detected at low

concentrations, very close to the EPA CAG 10-6 cancer risk level, and

therefore are of no concern. The only extractable priority pollutant detected

was bis (2-ethylhexyl) phthalate, which was detected at a low concentration in

the SW-23 duplicate sample and in the upgradient sample SW-21.

However, if these purgeable halocarbons identified in SW-20 and SW-21 are

related to environmental contamination, the source is further upstream than

Site D-1 or D-3. Also, the furthest upstream sample along Ley Creek (SW-21)

had the highest concentration of the purgeable halocarbons confirmed to be

present in any of the surface water samples collected in Zone 2. The concen-

tration of the purgeable halocarbons measured along Ley Creek decreases from

the upstream sampling point SW-21 to the downstream point SW-18. The data

indicate that the concentration of these compounds seems to be diluted below

detection levels at sampling point SW-18. The only purgeable halocarbon that

could be quantified from sampling surface water at SW-18 was l,1,l-trichloro-

I ethane. The compound was present in the highest quantity at SW-21. Sampling

point SW-21 is located along Ley Creek at the point where it crosses onto

Hancock Field property; therefore, environmental contamination is a result of

upstream off-base activities and not the result of past or present on-base

activities. This rationale also is applicable to the extractable priority

pollutants.

Sediments: Zone 2

The analytical results for Zone 2 sediment samples are summarized in

Table 4-21. The parameters detected by this sampling effort include:

. Petroleum hydrocarbons (SD-1, SD-2, SD-20, SD-21)

9 Arsenic (all samples)

* Copper (SD-21)

I
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I e Lead (SD-19, SD-20, SD-21)
* Zinc (SD-i, SD-2, SD-19, SD-20, SD-21)

* Polynuclear aromatics (SD-3, SD-18, SD-19, SD-20)

* Phthalates (SD-i, SD-2, SD-18, SD-19, SD-20, SD-21).

I Petroleum hydrocarbons were detected in samples SD-2, SD-20, and SD-21,

with the highest concentration found in SD-21 (2,900 mg/Kg). The presence of

the petroleum hydrocarbons do not appear to be site-related and are probably

due to the surface runoff from roadways upstream of Sites D-I and D-3.

I Copper was found at concentrations above background in sample SD-21 and

close to background levels in SD-2. Sample SD-21 was collected at the point

where Ley Creek enters the base and is not related to Sites D-I and D-3. Lead

was detected at concentrations much higher than background at sampling points

SD-19, SD-20, and SD-21. None of these samples appears to represent contri-

butions from the two landfills under study. Sample SD-19 was collected above

the drainage from Site D-3, and samples SD-20 and SD-21 were collected from

Ley Creek, also above the site drainage. Zinc concentrations in the drainage

above the site under study (stations SD-19, SD-20, and SD-21) were found to be

as high or higher than those found below the sites (stations SD-I and SD-2).

Therefore, Sites D-I and D-3 do not appear to be contributing to zinc

concentrations in Ley Creek sediments.

Arsenic was detected at concentrations above background in samples SD-i,

SD-2, and SD-3, all of which would receive drainage from Site D-3, but below

background levels in samples SD-18, SD-19, SD-20, and SD-21. The highest

concentration of arsenic was found in sample SD-2 (46 mg/Kg), which is the

mid-point of the drainage path. This appears to be an isolated ar'ea of highI concentration that is not expected to spread, as discussed below. Arsenic in

the sediments appears to be site-related and is ,e only compound of concern,

especially since it is a carcinogen. An assessment of the risks due to the

arsenic concentrations can be computed based on the methodology described in

Section 4.4.2. Assuming ingestion exposure to soil of 0.1 grams of soil per

day over a 52-year exposure period (ages 18 to 70), and assuming an average

body weight of 70 Kg for an adult, the human intake factor is determined to be

I
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1 x 10- 6 gm soil/Kg/day. Based on an average concentration of 14.7 mg/Kg for
arsenic in the soil, the ingestion dose is computed as:

Dose = 14.7 x 1 x 10
- 6

= 1.47 x 10- mg/Kg/day.

The cacinogenic potency factor for arsenic is 15 (mg/Kg/day)-  (USEPA 1986).

The risk to human health is then determined as:

Risk = 1.47 x I0- 5 x 15
= 2.2 x 10

- 4

In the remedial investigation/feasibility study (RI/FS) process, recent EPA

guidance suggests that remedial alternatives should be refined as necessary to

ensure that options considered span a carcinogenic risk range from 10- 4 to

10-1 (USEPA 1986; Zamuda et al. 1986). The 10- 6 risk level, however, often is

chosen as the target risk within this range (Zamuda et al. 1986). Based on

this, the risks due to arsenic in Zone 2 would be judged unacceptably high.

However, Zone 2 sites are isolated and located in a remote area. Only base

personnel are likely to be in the vicinity of the site and the possibility of

contact with the contaminated soil is minimal. Exposure to arsenic and the

corresponding risk estimate, therefore, is likely to be a very small fraction

of that projected. Given the results based upon the conservative exposure

assumptions employed, the actual risks to human health are not anticipated to

exceed the 10- 6 level and would be considered acceptable. In addition,

concentration of arsenic in sample SD-1, (closer to background levels), which

is downgradient from SD-2, was much less than that in SD-2. Thus, it appears

that the contamination has not migrated downstream, further reducing the risks

associated with the arsenic levels.

PNA compounds, including fluoroanthene, phenanthrene, and pyrene, were

detected in all Ley Creek sediment samples, as well as above and below Site

D-3. This pattern of occurrence and the behavior of the contaminants supports

the view that the PNAs result from aircraft and vehicular exhaust fallout or

upstream sources and do not emanate from the two inactive landfills.
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Phthalates, including his (2-ethylhexyl) phthalate, di-n-butyl phthalate,

and di-n-octyl phthalate, were detected in seven of the eight sediment samples

collected in this zone. The highest concentrations were found in Ley Creek

sediments and higher concentrations also were detected above and below Site

D-3. Although the presence of these phthalates cannot be explained based on

available data, the pattern of occurrence suggests that they do not arise in

the sites under study. This is consistent with the conclusions drawn for the

presence of organics in sediments in Zone 2.

4.4.4 Zone 2: Disposal Sites D-1 and D-3

In addition to the surface water and sediment investigation, which

revealed no apparent site-related contamination, Zone 2 was investigated using

a geophysical survey technique to search for buried metal and by installing

and sampling six additional groundwater monitoring wells.

Magnetometry Survey

A magnetometry (geophysical) survey of Sites D-1 and D-3 in Zone 2 con-

firmed the presence of buried ferrous materials throughout both sites. Two

types of subsurface conditions were identified by the survey: arpas with con-

tinuous amounts of buried ferrous material, which represent major dumping

areas; and areas with scattered amounts of ferrous material. The types of

buried ferrous material can be confirmed only through visual assessments of

surficial debris scattered over both sites. Metal objects seen included steel

reinforcement bars, crushed and rusted 55-gallon drums, wire, paint cans,

sectioned metal fences, beverage containers, metal signs, and unidentifiable

pieces of metal. Other debris seen included concrete. plastic containers,

bricks, wooden poles, and assorted domestic trash. The contents of the former

landfills were more noticeable along the site margins. Areas exhibiting

strong magnetic disturbances are mapped as anomalous zones. Numerous

anomalous zones were found in both sites. Suggested test pit locations have

been identified in case it becomes necessary to :haracterize further the areas

of high ferrous metal content. The complete magnetometry survey report,

including maps, is presented in Appendix M.
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I
Groundwater Monitoring: Zone 2

In addition to the six existing shallow monitoring wells installed during

Phase II, Stage 1 activities, six additional groundwater monitoring wells, two

shallow and four deep, were installed during the Stage 2 investigation. With

the abandonment of damaged well MW-4, Zone 2 is currently monitored by the 11

wells shown in Figure 4-14. The sampling of the Stage 1 wells is discussed in

Section 4.4.1.

The six new Stage 2 wells were installed, developed, and sampled for:I
* Carbonate, bicarbonate, and alkalinity

* Common anions

* Total dissolved solids

e Petroleum hydrocarbons

* Halogenated volatile organics

* Aromatic volatile organics

* 26 metals

9 Extractable priority pollutants.

U Specific conductance, pH, and temperature were measured in the field. The

results of the groundwater sampling and analysis are summarized in Table 4-22.I
As discussed in Section 4.2, the nature of the geohydrology at Hancock

* Field reduces the possibility of the contamination of the deeper bedrock

aquifer by near surface sources. Because there is an upward hydraulic

gradient from the confined bedrock aquifer toward the unconfined or partially

confined surficial aquifer, contaminants cannot migrate downward. The least

difference between water levels in paired wells occurs at Site 14, where the

water level in MW-14D is only 0.1 feet higher than in MW-14. As discussed

below, the water quality in MW-14 appears to represent greater leakage from

the deeper aquifer to the shallow one than at other paired well locations.

Therefore, only two of the six new wells (MW-14 and MW-15) are believed to

represent potential contributions of constituents from Sites D-1 and D-3. The

discussion of the two shallow wells is followed by a brief discussion of
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groundwater quality in the bedrock aquifer, as represented by the four new

bedrock wells.

Groundwater quality from MW-14 exceeded the Federal and state Secondary

drinking water MCLs for pH (6.5-8.5) and manganese (0.03-0.05 mg/L). Compared

with well MW-15 and other shallow Zone 2 wells, as listed in Table 4-10, MW-14

was found to be higher in specific conductance, TDS, manganese, potassium, and

sulfate. All of these parameters are consistently higher in

the deep wells than in the shallow wells. This fact, coupled with the fact

that the water level difference between MW-14 and MW-14D is only 0.1 foot,

leads to the conclusion that groundwater from the bedrock aquifer has leaked

upward into the shallow aquifer and has contributed to degradation in water

quality. The plasticizer bis (2-ethylhexyl) phthalate was detected at

6.9 ug/L in this well and cannot be explained except by possible sample or

laboratory contamination. Although groundwater at MW-14 exceeds the two

standards noted above, and is in a direct flow path from Site D-1, all of the

parameters found to exceed standards appear to be naturally occurring.

Groundwater from well MW-15 exceeded the Federal and state MCL for pH,

and is believed to be due to naturally occurring conditions. Chloroform was

found at less than 1 ug/L. Although small amounts (10-20 gallons) of hydrant3 water, which could introduce chloroform, were introduced into wells during

development, volumes greater than twice this amount were removed during3 development and purging. The presence of chloroform is not thought to be

site-related because chloroform also was detected in all but one of the Zone 2

deep wells, which cannot be influenced by the sites.

Groundwater from the deep wells exceeded the Federal and state MCLs for:I
* Chloride (MW-15D)

9 Sulfate (MW-15D, MW-3D)

• Total dissolved solids (MW-15D)

* pH (MW-15D, MW-3D, MW-14D)

* Selenium (MW-15D, MW-3D)

* Arsenic (MW-15D).

4
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Under the New York State classification of groundwater, the bedrock aquifer at

MV-15D would be placed in Class GSB, the lowest class, by virtue of chloride

concentrations in excess of 1,000 parts per million (ppm) and TDS in excess of

2,000 ppm. The best usage for Class GSB groundwater has been identified by

the state as receiving water for waste disposal. Therefore, although ground-

water from well MW-15D exceeded the New York Quality Standard for arsenic in

Class GA groundwater (the highest classification), the aquifer does not fit

5 the definition of that class.

5 Various organic compounds also were detected in Zone 2 deep wells, but

concentrations were all below applicable standards or criteria. These

g include:

e 1,1,1-Trichloroethane (MW-15D)

5 * Bromodichloromethane (MW-6D)

e Bromoform (MW-6D and duplicate)

* Chloroform (MW-15D, MW-14D, MW-6D and duplicate)

* Toluene (MW-14D)

* Bis (2-ethylhexyl) phthalate (MW-14D)

e Methylene chloride (all samples).

5 Again, none of the contaminants found in the deep aquifer system is believed

to be related to Sites D-1 and D-3 because of the upward hydraulic gradient3 from the bedrock aquifer to the surficial aquifer. The chloromethanes,

bromodichloromethane, bromoform, and chloroform, are thought to be naturally.

occurring in this partially saline aquifer because all hydrant water

introduced during well development was recovered several times over during

development and purging. The methylene chloride is probably the result of3 laboratory contamination.

In summary, the only environmental contamination that can be traced to

Sites D-1 and D-3 appear to be the higher-than-background arsenic concen-

tration detected in some sediment samples. However, the risk associated with

the presence of arsenic is considered to be minimal, taking into account the

remote location of the site and the conservative estimate used in the risk3 assessment. In addition, the contamination does not appear to have migrated

4
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downstream and appears to be localized. Therefore, the contamination does not

pose a threat to human health. Although the magnetometry survey indicates

that both sites contain much buried ferrous metal, test pits would have to be

opened in the sites to determine if significant amounts of hazardous wastes

have been disposed of in these sites. Based on the results of groundwater,

surface water, and sediment sampling, these two sites appear to be primarily

rubble fills, and do not pose a threat from hazardous materials.

4.4.5 Entomology Underground Storage Tank (Site S-3)

One tank water sample and three soil samples were collected at an

underground storage tank at the inactive entomology shop. All samples were

analyzed for:

* Organochlorine pesticides

I Organophosphorus pesticides
1 Chlorinated herbicides.

In addition, field measurements for pH, specific conductance, and temperature

were taken for the tank water sample. Sampling results are summarized in

Table 4-23 and the site is shown in Figure 4-15.

The only pesticide detected in the entomology underground storage tank

(Sample EW-l) was the organophosphorus insecticide malathion. The presence of

this compound was confirmed by second column analysis. For malathion, the

most relevant criterion is the New York State Class GA groundwater standard of

7.0 ug/L. The level of 48 mg/L found in the tank is well above risk standard.

Although the tank is not used as a drinking water supply, these values are

provided for comparative purposes and to illustrate why the tank contents must

be properly handled and disposed of.

Although the Hancock Field Phase I report indicates that the use of the

entomology underground storage tank was discontinued in June 1979, the current

Facilities Manager has indicated that the tank was likely in use until

pesticide application by Hancock Field personnel ceased in May 1984. The tank

also may have been used when Building 259 was closed in 1985, and a number of
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pesticide containers were triple rinsed prior to disposal by the Defense

Property Disposal Office (DPDO) (Zimmerman 1987). Given these dates, it is

likely that the two insecticides detected in the tank are residuals from past

entomology shop operations.

As Table 4-23 illustrates, DDE, DDT, dieldrin, and heptachlor epoxide

were detected at less than 1 mg/Kg in soil approximately 20 feet downslope

from the entomology underground storage tank. This area is a fenced yard;

however, a potential for human exposure to these compounds exists. Although

there are no formally promulgated health criteria or standards for these

chemicals in soil, it is possible to quantify the risks to human health due to

exposure to contaminated soil.

DDE, DDT, dieldrin, and heptachlor epoxide, all organochlorine pesticides,

are potential carcinogens by the oral route of exposure. Carcinogenic potency

factors are available for the latter three compounds by this route (USEPA

1986). Lifetime cancer risks for these chemicals therefore may be evaluated,

assuming ingestion of contaminated soil as the exposure route of concern.

Since carcinogenic potency factors are not available for the inhalation route

of exposure, ingestion exposure is the only way to assess meaningfully the

significance of observed levels of the potentially carcinogenic pesticides in

soil. Carcinogenicity is the toxicological effect of greatest concern in

evaluating the long-term risks to human health of exposure to toxicants at

waste sites. Therefore, it has been selected as the basis for interpreting

the observed concentrations of contaminants at Site S-3. No toxicological

endpoints or reference doses have been proposed for evaluating acute exposure

to these pesticides in soil (USEPA 1986).

In conducting a risk evaluation of soil contamination, it is necessary to

determine the dose for the ingestion route of exposure. Ingested dose of

contaminants in soil may be defined as follows:

Dose = C x HlFingostion (1)

where: C = Concentration of the subject chemical in soil (pg/g)

HIFingestion = Human intake factor: quantity of soil ingested per Kg
body weight per day (g soil/Kg per day)

4
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The factor HIF ingestion must be calculated separately for the short-term

exposure scenario (i.e., for a particular age group) and for the lifetime

exposure scenario (i.e., across all age groups).

At Site S-3, carcinogenic risks to humans are evaluated assuming lifetime

exposure to observed levels of the pesticides in soils. Therefore, the human

intake factor (HIFingestion) must reflect potential exposure over a 70-year

period (i.e., lifetime). The quantity of soil ingested by humans varies

considerably with age group. To estimate meaningfully the factor

HIFingostion, it is necessary to characterize the distribution of soil

ingestion as a function of age group and body weight. Data obtained from the

Center for Environmental Health and Disease Control were used for this purpose

(Kimbrough et al. 1984). Body weight distribution by age group data were

obtained from USEPA (1985). Table 4-24 outlines the calculation of

HIFin.gstio n. As shown, this factor is defined as the weighted mean soil

intake per Kg body weight per day, divided by the total exposure period

(i.e., 70 years = 25,550 days). The value of HIFingestio n , 0.025 g soil/Kg

per day, is used in equation (1) to generate lifetime dose.

Using equation (1) and the soil concentrations provided in Table 4-24,

lifetime ingestion doses are calculated. The additional lifetime cancer risk

is determined by multiplying average lifetime dose times the carcinogenic

potency factor for pesticides:

I R = CDI x q * (2)

j where: R = Additional individual lifetime cancer risk

CDI = Chronic daily intake or average lifetime ingestion dose
(mg/Kg/day)

q * = Carcinogenic )otency factor: 95 percent upper-bound estimate of
the slope of the dose-response curve (mg/Kg/day)-Y.

The additional lifetime cancer risk due to exposure to more than one compound

is determined by summing the individual risk estimates for each subject

compound of concern (USEPA 1986).
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TABLE 4-24. DETERMINATION OF THE HUMAN INTAKE FACTOR
FOR INGESTION OF SOIL

Soil Intakea Time Interval Mean Weightb (BWi) (SIi)(TIi)
Age (SIi) g/day (TIi) days Kg BW

0-9 mo 0

9-18 mo 1 270 10.5 25.7

1.5-3.5 yr 10. 730 13.6 536.7

3.5-5 yr 1 548 17.6 31.1

5-9 yr 0.1 1,460 23.8 6.1

9-12 yr 0.1 1,095 35.7 3.1

12-15 yr 0.1 1,095 50.5 2.2

15-18 yr 0.1 1,095 64.9 1.7

18-70 yr 0.1 18,980 70 27.1

633.7g soil Kg

body weight

HIFL = Weighted mean lifetime = E (SIi)(TIi)
intake of soil BWi

3rItota1
= 633.7/25,550 days (70-year lifetime)

= 0.025g soil/Kg body weight/day

ISource: Kimbrough et al. 1984
Source: USEPA 1985c. Body weights are for male children and adults.
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The carcinogenic potency factors for DDT, dieldrin, and heptachlor

epoxide are shown in Table 4-25. Substituting these values and the calculated

lifetime doses into equation (2), individual lifetime cancer risk estimates

are obtained. These estimates were developed based on both the mean and the

maximum observed values of the pesticides in samples ES-1, ES-2, and ES-3.

As shown in Table 4-25, the maximum additional lifetime cancer risk to the

individual is on the order of 10- 5 (i.e., an increased probability of 1 in

100,000). Based on mean concentrations of the pesticides in soil (not

detected was treated as 0.0), the additional cancer risk is on the order

of 106.

EPA guidance proposed for hazardous waste site evaluation is used in

interpreting these results. In the RI/FS process under CERCLA/SARA, recent

EPA guidance indicates that remedial alternatives should be refined as

necessary to ensure that options considered span a carcinogenic risk range

from 10- 4 to 10' (USEPA 1986, Zamuda et al. 1986). The 10- 6 risk level,

however, often is chosen as the target risk within this range (Zamuda et al.

1986).

3It has been necessary to assume lifetime exposure (i.e., 70 years) of
humans to pesticides at the observed concentrations in soils at Site S-3 to

develop a measure of potential health risk. The true potential for human

exposure to pesticides at Site S-3 is considered limited. The area surround-

ing the former entomology storage tank is fenced in and is not open to the

general public. Furthermore, the soil in the area is completely covered by

either pavement or thick lawn, preventing accidental exposure. Given these

facts, and that the estimated individual lifetime carcinogenic risks are on

the order of 10-6 (based on average soil levels), it is concluded that the

risks of cancer are within the range of acceptability and do not constitute a

significant threat to human health.

4.4.6 Transformer Storage Area (Site S-1)

This site consists of a small building (Building 530), located in a

remote part of Hancock Field, where PCB-contaminated transformers were stored

until their final removal in 1980 (Engineering-Science 1982). Six surface
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TABLE 4-25. RISK CHARACTERIZATION FOR PESTICIDES
-- IN SOIL AT SITE S-3, HANCOCK FIELD, NEW YORK

i
Dose:

Lifetime Maximum Additional
Concentrations Soil Individual

Chemical in Soil Ingestion q, Lifetime Risk

I g/g (mg/Kg/day) (mg/Kg/day) -

DDT 0.22 a  5.5 x 10- 6  0.34 1.87 x 10- 6

Dieldrin 0.01a 2.5 x 10-7 30. 7.5 x 10-6

Heptachlor
Epoxide 0.0022a 5.5 x 10- ' 2.6 1.43 x 10-

9.5 x 10
- 6

DDT 0.11b (3) 2.75 x 10- 6  0.34 9.35 x 10 - 7

1 Dieldrin 0 .0 0 3 b (3) 7.5 x 10-  30. 2.25 x 10-
6

Heptachlor
Epoxide 0.0007b (3) 1.75 x 10- 8  2.6 4.55 x 10-'

3.23 x 10- 6

INotes:
a Maximum observed levelsI bMean levels, three samples
Not detected, assumed to be 0.0
(No.) = Number of samples

4

1

i

i 4-125



I

Ssoil samples and one duplicate were collected surrounding and within Building
530, as shown in Figure 4-16. All of the samples were analyzed for petroleum

hydrocarbons and PCBs. The results of these analyses are provided in Table

4-26.

I Petroleum hydrocarbons were found in three of the samples at levels

indicative of oil or grease spills. No standards exist for petroleum hydro-3 carbons in soil, and the levels encountered at this site, 250 to 2,200 mg/Kg,

are believed to be typical of areas where vehicles or equipment have been

3 parked.

The six soil samples and one duplicate were analyzed for seven specific

arochlors (PCBs). Only one sample (TS-2) contained detectable amounts

(0.098 mg/Kg) of one aroclor (1260). No Federal criteria or standards for the3 protection of human health have been developed for PCBs in soil. A level of

50 mg/Kg PCB has been established under the Toxic Substances Control Act

(TSCA) in determining whether PCB-containing waste or soils should be treated

as hazardous. The concentrations observed in the single contaminated sample

(TS-2) at Site S-1 are approximately three orders of magnitude below the

50 mg/Kg TSCA guideline. The TSCA guideline, however, is not adequate for

evaluating the potential health risks associated with exposure to PCB-3 contaminated soils. Toxicity measures are not available for use in evaluating

the potential for noncarcinogenic or carcinogenic effects following inhalation

exposure (i.e., carcinogenic potency factors or acceptable intake values have

not been developed for inhalation exposure to PCBs) (USEPA 1986). Therefore,

the risk characterization for this site is based on potential ingestion of

PCB-contaminated soil following the methodology presented in Section 4.4.5.

The results of this risk characterization are shown in Table 4-27.

I
I
I
1
I
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TABLE 4-27. RISK CHARACTERIZATION FOR PCBS IN SOIL AT SITE S-1,
HANCOCK FIELD, NEW YORK

Dose:
PCB Concentration Lifetime Soil (Oral) Additional Individual

in Soil Ingestion q * Lifetime Risk
(mg/Kg/day) (mg/Kg/day)-

98 jg/Kg 2.45 x 10-6 4.34 1.1 x 10- 5

Typically, an assessment of health risk exposure to contaminated soil is

based on mean values for chemicals found in soil at a given site. At Site

S-1, sampling was localized in the area of the transformer leak, as only one

sample was found to contain detectable levels of PCBs. Using this single

sample as the basis of analysis, the cancer risk to human health associated

with lifetime ingestion of soil is projected to be on the order of 10- . This

is likely an overestimate of the actual risks, since PCB contamination is

restricted to the area directly under the transformer storage rack on the

northeast side of Building 530. Based on the available information and the

EPA guidelines for risk characterization and interpretation of hazardous waste

3= sites, it is concluded that the projected lifetime risks of cancer from this

site are within the range of acceptability and do not constitute a significant

threat to human health.

4.4.7 Old Spill Area (Site SP-1)

Site SP-1 is a storm sewer outfall that drains surface water from the

vicinity of the Semi-Automatic Ground Environment (SAGE) plant. This system

is tied into a series of floor drains in Building 503, which is part of the

SAGE plant complex, as shown in Figure 4-17. According to the base caretaker,

discharges of fuel oil to the storm sewer occurred in the past when sump pumps

in the Building 503 floor drains were set on automatic when an oil spill

occurred in the building. Instead of the sumps being monitored and the fuel

being pumped to an oil/water separator, the fuel automatically and mistakenly

was pumped directly to the storm sewer. During the initial visit to this site
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in September 1986, no visible signs of contamination were evident. When the

samples were collected in early December 1986, it was discovered that base

facilities p, rsonnel had erected a new gravel silt trap and three hardware

cloth and straw filters across the stream just below the outfall. As a result

of this construction activity, the stream banks had been reworked and oil

sheens were visible when bank sediments were disturbed.

Surface water and sediment samples were collected at the storm sewer

outfall (SW/SD-30) and at points 50 and 100 feet downstream from the outfall

(SW/SD-31 and 32). All surface water samples were field measured for pH,

specific conductance, and temperature, and analyzed at the laboratory for:

* Petroleum hydrocarbons

* Purgeable hydrocarbons

* Aromatic volatile organics

* Lead.

The results of these analyses are provided in Table 4-28.

All sediment samples were analyzed for:

* Petroleum hydrocarbons

* Volatile organics

3 Lead.

The sediment results are presented in Table 4-29.

In surface water, purgeable halocarbons were the only fraction in which

contaminants were detected. The common solvent l,l,l-trichloroethane (TCA)

was found in all three surface water samples, with the highest concentration

being 0.14 ug/L (SW-30). The Ambient Water Quality Criteria (AWOC) for

evaluating the combined human exposure to this toxicant from drinking

(surface) water and fish is 18,400 ug/L. The MCLG for levels of TCA in

drinking water is 200 Ug/L. Therefore, the low concentrations of this

compound detected at Site SP-l do not pose a threat to human health or the

environment. Moreover, surface water in the vicinity is not used for drinking

water.
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Chloroform and carbon tetrachloride were detected in samples SW-31 and

SW-32, while tetrachloroethene was found in sample SW-32. The

tetrachloroethene concentrations were well below the EPA CAG 10- 6 cancer risk

level (0.7 ug/L) and the adjusted AWQC (0.8 ug/L). Concentrations of carbon

tetrachloride were below the EPA CAG 10- 6 cancer risk level of (0.4 mg/L) and

the proposed MCL of (5.0 pg/L). Moreover, carbon tetrachloride is believed to

be a laboratory contaminant introduced during analysis because it was found in

the method blank at a concentration of 0.32 ug/L, approximating that of the

field samples. Chloroform concentrations were well below the MCL for total

trihalomethanes and are not considered to pose a significant risk to human

health.

The results of sediment analysis revealed no VOCs, and lead concen-

trations, which averaged 20.6 mg/Kg, were somewhat higher than background

levels. However, these levels appear to be nonpoint source related, possibly

from aircraft exhaust fallout. The only constituent found was an elevated

concentration (2.1 mg/Kg) of petroleum hydrocarbons in sample SD-30. Although

this is a positive indication of contamination, no health-based or other

environmental criteria or standards exist for petroleum hydrocarbons.

This site was investigated because of fuel spills that occurred before3. 1973. The only analytes that point to residual fuel contamination were the

lead and petroleum hydrocarbons found in sediments. The organic compounds

detected in surface water do not appear to be fuel-related, and may result

from some continuing operation upstream of Site SP-I.

3m 4.4.8 Disposal Site D-5

Site D-5 is located at the end of an old aircraft hardstand that has been3- converted to a jet engine run-up area. This site is comparatively small (100

feet by 150 feet) and has been reported to contain construction rubble, empty

annunition boxes, empty drums, and drums containing various amounts of paint

thinners and solvents. Detailed records of specific quantities or types of

waste disposed of at this site are not available, but wastes are most likely

derived from the New York Air National Guard (NYANG) maintenance shops. The

exact extent of this site is also difficult to determine because of3 earthmoving activities associated with modification of the aircraft hardstand.

This site was active from 1958 to 1976.

I
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Three new monitoring wells, as shown in Figure 4-11, were installed

around Site D-5 in October 1987. These wells, along with existing well M-1O,

were sampled for:

e Alkalinity

* Common anions

* Total dissolved solids

* Petroleum hydrocarbons

9 Purgeable halocarbons

* Aromatic volatile organics

* Metals screen (26)

e Extractable priority pollutants.

The compounds detected in these wells are summarized in Table 4-30.

The results of the initial sampling at Site D-5 indicated that thallium

was present in groundwater at levels above the AWQC for toxicants in drinking

water. Because these values could not be explained, and analytical inter-

ferences with thallium are common, the Site D-5 wells were resampled for total

and dissolved thallium in January 19B9. No thallium was found above the AWQC,

confirming the supposition of analytical interference.

Of the compounds detected, only the purgeable halocarbons appear out of

the ordinary, and these are not believed to represent environmental

contamination. The following purgeable halocarbons were detected:

* Chloroform (MW-17, MW-18)

* Dichlorodifluoromethane (all)

* Trichlorofluoromethane (MW-17, MW-18)

* Methylene chloride (MW-IO, MW-16, MW-17)

o 1,1,1-Trichloroethane (MW-16).

Chloroform was detected at very low levels (< ug/L) in two well samples.3 These levels are believed to result from small amounts of city water

introduced during drilling to counteract the effects of heaving formation

I
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materials. Furthermore, these levels are a small fraction of the Federal and

State MCL for trihalomethanes (100 ug/L) and this aquifer is not used as a

drinking water source. Consequently, even if these chloroform levels were

believed to be site-related, and they are not, they would pose no threat to

human health or the environment.

Dichlorodifluoromethane was detected in all samples, including the method

blank, at levels ranging from 2.2 to 2.77 ug/L. Trichlorofluoromethane was

detected in two well samples at 0.22 ug/L. Both of these compounds are common

refrigerants known as chlorofluorocarbons (CFCs) and often are encountered as

sample contaminants resulting from leaking refrigeration units. Both of these

compounds are gases under ambient conditions aad have relatively high vapor

pressures (5 ATM and 1 ATM, respectively), and thus, would remain in the

terrestrial environment for only short time spans. .-ause of these

characteristics, and their low solubility, no standards, criteria, or action

levels exist for these compounds in water. Thus, although these compounds

were detected, they cannot be representative of site-related environmental

contamination.

Methylene chloride, the most common laboratory sample contaminant, was

detected at low levels (average <0.5 ug/L) in four samples and the method

blank (second column analysis). Because this compound is a virtually

ubiquitous laboratory contaminant, and was detected in an upgradient well

(MW-16) and a cross-gradient well (MW-IO), it is considered an analysis

artifact and does not represent environmental contamination.

3 The on' ther purgeable halocarbon detected was l,1,1-trichloroethane.

This compound was found in the upgradient well (MW-16) at only 1 ug/L above3 the detection limit, a level of questionable validity. Furthermore, the level

detected (0.4 ug/L) is an extremely small fraction of the proposed MCL of

200 ug/L for l,l,1-trichloroethane, so even if this were convincingly environ-

mental contamination, it would pose no threat to human health or the environ-

ment.I
In summary, thallium and a number of halogenated VOCs were detected in

samples from Site D-5. None of these compounds is believed to represent

site-related contamination, especially from a site that ceased receiving
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wastes in 1976. The presence of these compounds in the samples can be

explained by other mechanisms, and Site D-5 does not appear to be a source of

3 environmental contamination.

4.4.9 Background Soil Sample

A single background soil sample was collected approximately 300 feet

south of the Fire Training Area (Site FT-I), as shown in Figure 4-10. The SOW

called for three samples to be collected in this effort at 5-foot intervals to

a depth of 15 feet or to the water table, whichever occurred first. A3 seasonal perched water table (see Section 4.2.2.1) was encountered at approx-

imately 3 feet BLS; therefore only one sample was collected. This sample was

analyzed for 13 priority pollutant metals and petroleum hydrocarbons. The

results of these analyses, shown in Table 4-31, reveal no petroleum hydro-

carbons above the detection limit of 30 mg/Kg. Metals ranged from not

detected for antimony, silver, and thallium, to 30 mg/Kg for zinc. As shown,

all metals values are well within the ranges commonly encountered in mineral

i soils.

4.4.10 Summary

Seven sites in two zones at Hancock Field were investigated during this3 Phase II, Stage 2 study. These sites were investigated by:

* Soil gas survey

i * Magnetometry survey

* Subsurface boring and well installation

* * Hydrologic testing and measurements

9 Environmental sampling.

I The results of these investigations are summarized in Table 4-32.

I
I
I
I
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I TABLE 4-31. SJMMARY OF RESULTS OF &ACUUM SOIL MU TF , HM FIELD, NEW YOW

I !~Nrma Ranges
Detection in SoilsI Parameter (units) Method Limit (Fairbridge 1979' FS-I-1

Petroleum Hydrocarbons (mg/Kg) 5W3550/ 30 NA ND
E418.1

Priority Pollutant Metals (rig/Kg) SW3050/
SW6010

Antimony SI6010 0.17 2 - 10 ND
Arsenic SV7060 0.53 0.01 - 40 4.6
Beryllium SW6010 0.0003 0.1 - 40 0.40
Cadmium SW6010 0.004 0.01 - 0.7 0.47
Chranium SW6010 0.007 5 - 3,000 8.4
Copper SW6010 0.006 2-100 18
Lead SW7420 0.10 2 - 200 11
Mercury SW7471 0.0002 0.01 - 0.8 0.051
Nickel SW6010 0.15 5 - 5,000 8.8

Selenium SW6010 0.75 0.01 - 38 1.0
Silver SW6010 0.17 0.1 - 5 ND
Thallium SW6010 0.12 0.1 - 12 ND
Zinc SW6010 .002 10 - 300 30

Volatile Organics-GU/MS (mg/Fg) SW8240
1,1,1-Trichloroethane 1.9 NA ND
1,1,2,2-Tetrachloroethane 3.4 NA ND
1,1,2-Trichloroethane 2.5 NA ND
1, 1-Dichloroethane 2.4 NA ND
1, 1-Dichloroethene 1.4 NA ND

I 1,2-Dichloroethane 1.4 NA ND
1, 2-Dichloropropane 3.0 NA ND
2-CW oroethylvinyl ether 5.0 NA ND
Bezee 2.2 NA NDI Bromodichlormethane 1.1 NA ND
Bromoform 2.4 NA ND
Bromomethane 6.0 NA NDi Carbon Tetrachloride 1.4 NA ND
Chlorobenzee 3.0 NA ND
Chlorodibrwmethane 1.6 NA ND
Chloroethane 2.6 NA ND

I Chloroform 0.8 NA ND
Chloromethane 0.4 NA ND
cis-1,3-Dichloropropene 1.0 NA ND

i Ethyl Benzene 3.6 NA ND
Methylene Chloride 1.4 NA ND
Tetrachloroethene 2.0 NA ND
Toluene 3.0 NA ND
trans-1,2--Dichloroethene 0.8 NA ND
trans-1,3-Dichloropropene 2.5 NA ND
Trichloroethene 1.0 NA ND
Trichilorofuoroaethane 2.5 NA ND
Vinyl Chloride 0.9 NA ND
Xylems 3.0 NA ND

UNotes:
NA = Not Applicable.
ND - Not Detected at detection limit shown.
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i
3 Twenty-four monitoring wells were sampled, some more than once. The

analytical results for these samples showed no groundwater contamination

3 attributable to the sites under study. Site-related contamination was

detected at:

9 Fire Training Area (Site FT-i)

* Entomology Underground Storage Tank (Site S-3)3 Transformer Storage Area (Site S-i)
* Old Spill (Site SP-1)

In each case, risk assessments performed using the contaminant levels found

and conservative exposure schemes show no significant human health or environ-

Imental risks posed by these four sites. Thorough investigation of Disposal

Sites D-1 and D-3 in Zone 2 revealed no site-related contamination.

i
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1 5. ALTERNATIVE MEASURES

3 This section presents the principal monitoring alternatives, by site,

that are needed to meet the quantification goals of the U.S. Air Force (USAF)

Installation Restoration Program (IRP) Phase II, Stage 2 at Hancock Field,

New York. The sites addressed in this section are those where the Stage 1 or

Stage 2 investigations have been adequate to confirm site-related contam-

ination, but additional work may be necessary to define either the extent,

pathways, or specific compounds involved. No significant health risks were

found from Disposal Site D-5 in Zone 1, the surface water and sediments

results in both Zones 1 and 2 (except Site SP-l), and Disposal Sites D-1 and

D-3 in Zone 2. Contamination was found at the two sites addressed in this

section, but, as we discuss below, at levels that do not require further

action under the IRP.

5.1 FIRE TRAINING AREA (SITE FT-1)

I Soils surrounding the Fire Training Area, principally those soils within

the bermed portion of the site, are contaminated with lead, petroleum hydro-3 carbons, polynuclear aromatic compounds (PNAs), and phthalate esters. The

presence of the phthalate esters is always suspect because they are common

field and laboratory contaminants. The areal extent of these contaminants was

fairly well-delineated by the Stage 2 sampling, and the risk assessment pre-

sented in Section 4.4.2 indicates that no significant human health risk is

posed by the contaminants. The soil gas survey indicated that the volatile

organics benzene and toluene were present in soil gas, at concentrations up to3 4,400 and 1,300 ppb, respectively, while laboratory analysis of shallow soils

from the same locality twice showed no volatile organics. Monitoring wells in

the surficial aquifer showed no levels of benzene or toluene, and no site-

related groundwater contamination was found. Also, no site-related surface

water or sediment contamination was found. The volatile organics found in

soil gas were not found in any other media. It is suspected that the soil

vapor values measured resulted from small amounts of fuel that seeped through

3 joints in the concrete hardstand and were being volatilized around the

margins. This fuel would be prevented from entering groundwater by the thick

3 silty clay layers near the surface, and would be restricted from entering

5
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3 surface water by the flat topography of the site. In any event, the volatile

organics were not found in any medium through which human exposure or environ-

mental release would occur. Therefore, it is concluded that this site poses

no significant risk to human health or the environment, and no further action

is warranted.

5.2 ENTOMOLOGY UNDERGROUND STORAGE TANK (SITE S-3)

As discussed in Section 4.4.5, one pesticide, the organophosphorus

malathion, was detected at a level well above the standard in the one tank

water sample collected. The three soil samples collected approximately

20 feet downslope of the tank access pipe contained trace concentrations (all

less than 1 mg/Kg) of DDE, DDT, dieldrin, and heptachlor epoxide.

In an analysis of alternative measures for this site, the contents of the3I underground tank are treated as a waste material rather than as a contaminated

environmental medium. Therefore, the preferred alternative for the tank con-

tents is disposal through the Defense Property Disposal Office in accordance

with the regulations of the Resource Conservation and Recovery Act (RCRA).

A risk assessment for-exposure to the trace concentrations of pesticides

in soils at this site shows individual lifetime cancer risks on the order of3 10-  to 10-6, depending on whether maximum or mean concentrations are used in

the assessment. This assessment assumes exposure to these soils over a

70-year lifetime. All soils at this site are covered with sod or concrete,

U however, and the true potential for human exposure to the pesticides is

limited. Therefore, these soils do not pose an unacceptable threat to human3 health, and no additional monitoring or remedial action is recommended.

35.3 TRANSFORMER STORAGE AREA (SITE S-1)

Investigation of this site revealed minor petroleum hydrocarbon contami-3 nation at three of the six sampling points and one polychlorinated biphenyl

(PCB) (Aroclor 1260 at 0.098 mg/Kg) at one sampling point. No standards exist

for petroleum hydrocarbons, but the maximum concentration found (2.2 mg/Kg) is

I not believed to represent significant environmental degradation or to warrant

further study. The single PCB concentration recorded is well below the Toxic3- Substances Control Act (TSCA) action level of 50 mg/Kg, and a risk assessment

5
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I
of this PCB value results in an individual lifetime cancer risk of 1.1 x 10-5.

This risk (which is based on very conservative assumptions) is within the

target risk range of 10 - 4 to I0-7 cited in U.S. Environmental Protection

Agency (EPA) guidance, so no further action is warranted at this site.

I 5.4 OLD SPILL AREA (SITE SP-1)

The surface water and sediments below the storm sewer outfall that

constitute this site both exhibit low concentrations of fuel-related

contamination. None of the organic compounds detected in surface water is at

3 a concentration that represents significant health risk (all were detected at

less than 1 ug/L). Sediments exhibit near background concentrations for lead,

and only one of the three samples collected contained measurable amounts of

petroleum hydrocarbons (2,100 mg/Kg). No standards or criteria exist for

petroleum hydrocarbons, Cj this level is above background.

Although the:e are positive indications of contamination at this site,

3 the concentrations of all constituents are low and no significant human health

risk is posed. Therefore, a no action alternative is appropriate for this

site as long as the site remains relatively undisturbed. If construction or

other site-disturbing activities are considered for this area, precautions

should be taken to prevent releases of fuel-related compounds from sediments

3 to surface water.

I
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6. RECOMMENDATIONS

This section presents recommendations based on investigations to date for

each of the sites studied at Hancock Field, New York concerning the direction

that should be taken within the U.S. Air Force (USAF) Installation Restoration

I Program (IRP). Each investigated site has been categorized as to the need for

further IRP action. Three categories have been established to characterize

3 these IRP needs. Category I sites are those sites that are believed to have

been adequately investigated and characterized, and where no further moni-

toring or remedial action is deemed necessary at this time. All seven sites

at Hancock Field have been placed in Category I. Category II sites are those

sites that have been insufficiently characterized to make a confident assess-

3 ment of the degree of environmental and human health threat that the sites

pose. Sites that have been adequately characterized and require remedial

3 action (IRP Phase IV) are assigned to Category III. None of the sites

investigated at Hancock Field has been assigned to Category II or III.

1 6.1 CATEGORY I SITES

Samples that were collected from various environmental media during this

PhaseII, Stage 2 effort indicate that no further action is warranted at all

seven sites (FT-I, D-1, D-3, D-5, S-1, S-3, and SP-1). The analytical data

3 indicate that the sites, discussed below, pose no significant environmental or

human health risks, as defined by U.S. Environmental Protection Agency (EPA)

3 guidance.

I 6.1.1 Zone 2 (Sites D-1 and D-3)

A magnetometry survey was conducted over both Disposal Sites D-1 and D-3.

Five existing and six new wells were sampled, and surface water and sediment

samples were collected at seven sampling points. Although buried and

partially buried ferrous metal was detected and mapped during the magnetometry

Ssurvey, the only possible site-related contamination found was arsenic in
three sediment samples. The concentrations and locations of this contam-

i ination do not pose a significant health risk.

i
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I
6.1.2 Entomology Underground Storage Tank (Site S-3)

One sample of the contents of the underground storage tank was collected,

and three soil samples were taken approximately 20 feet downslope from the

tank access pipe. Malathion was found in the tank water. Trace levels of

DDE, DDT, dieldrin, and heptachlor epoxide were found in soil samples. The

contents of the tank qualify as hazardous waste and should be disposed of in

accordance with USAF and EPA requirements. The trace pesticide concentrations

found in soils pose no significant environmental or human health threat.

6.1.3 Old Spill Area (Site SP-1)

Three surface water samples and three sediment samples were collected at

50-foot intervals downstream from this storm sewer outfall. Low to trace

concentrations of organic compounds were detected in surface water, and petro-

leum hydrocarbons were detected in one sediment sample. None of the concent-

rations that were detected pose a significant environmental or human health

threat.

6.1.4 Transformer Storage Area (Site S-i)

Petroleum hydrocarbons were measured in three samples from this site, and

less than 1 mg/Kg of polychlorinated biphenyls (PCBs) also were measured in

one sample. The concentrations of constituents that were found do not pose a

significant environmental or human health threat.

6.1.5 Zone 1 (Site D-5)

Low levels of purgeable halocarbons were detected in samples from all

four wells. These purgeable halocarbons were determined to be analysis arti-

facts and not environmental contamination. This site poses no environmental

or human health threat.

6.1.6 Fire Training Area (Site FT-i)

This site was investigated by conducting a 30-point soil gas survey,

collecting 24 soil samples, and installing 6 new groundwater monitoring wells.

The soil gas survey revealed the presence of volatile organic compounds (VOCs)

that were not found in the shallow soils themselves. Soil samples revealed
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the presence of polynuclear aromatic (PNA) compounds, petroleum hydrocarbons,

and phthalate esters. No site-related groundwater contamination was found,

and the measured soil contamination poses no significant human health threat.

The volatile organics found in soil gas were not found in other media and also

do not pose a significant human health threat.
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