FINAL REPORT

CONFIRMATION STUDY OF FORMER ATLAS MISSILE SITE
POR. POTERTIAL “-7.iiM-TTl 0
TOXIC AND HAZARDOUS WASTE'CONTAHINATION
FORMER ATLAS SITE S-10
HARRIGAN’S CORNER, NEW YORK

Prepared for
U.S. Army Corps of Engineers
Kansas City District

| . 700 Federal Building
| Kansas City, Missouri

Prepared by
Law Environmental Incorporated
Government Services Division
Kennesaw, Georgia
T.CGS Job No. 1.1-7002-04

June, 19838




°

TABLE OF CONTENTS

TABLE OF CONTENTS

LIST OF FIGURES

LIST OF TABLES

LIST OF APPENDICES
GLOSSARY OF ABBREVIATIONS

EXECUTIVE SUMMARY

SECTION 1.0 - PROGRAM BACKGROUND
1.1 - Overview of the Atlas Missile System

1.2 - Program Comparison

SECTION 2.0 - SITE CONDITIONS
2.1 - Purpose
2.2 - Site Visit Summary
2.3 - Site Location and Environmental Features
2.4 - Land Use
2.5 - Oownership and Prior Use

SECTION 3.0 - SITE INVESTIGATION
1 - Introduction
.2 = Work Plans
.3 - Monitoring Well Installation
3.4 ~ Monitoring Well Development
3.5 — Hydraulic Conductivity Testing
3.6 - Sampling Program

SECTION 4.0 — TEST RESULTS
1 - Ground Water Analytical Results
.2 = Drilling Water Results

4.3 - Silo Water Results

4.4 - Soil Analytical Results

4.5 = Quality Assurance/Quality Control

Results
4.6 - Factors Influencing Results

e

-i-

Page No.

1ii i

iv
vi
1-1

1-1
1-14



. TABLE OF CONTENTS - CONT.

TN

SECTION 5.0 INTERPRETATION OF TEST RESULTS
5.1 - Evaluation of Site Characteristics
5.2 Evaluation of Test Results

? SECTTON 6.0 — PRELIMINARY CONCLUSIONS AND
| - .. RECOMMENDATION

REFERENCES

APPENDICES

-ij-

Page No.



FIGURE NO.

1-1
1-2
1-3
1-4
1-5
1-6

1-7

LIST OF FIGURES

Typical Atlas Site :

Atlas Generic Site

Typical Atlas Site Plan

Silo Doors (Closed)

S8ilo Doors (Open) with Blast Shield

Launch Control Entrance/Maintenance
Building

Comparison of Government Environmental

Programs

Site Location Map

Site Map

Missile Silo Looking South
Western View of the Site

-iii-

PAGE NO.

1-4
1-5
1-8
1-9
1-10
1-11



"",;‘- Table No.

LIST OF TABLES

Well Construction Data

Well Development Data

Ground Water Quality Measurements

Ground Water Elevation Summary

ﬁydrauli& Conductivity Data Summary

Soil Laboratory Data Summary

Well Purging Data '

Number of .Ground-Water Samples and

Parameters For Analysis

Silo Water Samples and Parameters’
for Analysis ’

Soil Samples and Parameters for
Analysis

Analytical Methods For Water Samples

Summary of Positive Analytical Results
For Ground Water

Summary of Positive Analytical Results
For Silo Water

Analytical Methods For Soil _

Summary of Positive Analytical Results
For Soil

Quality Control: Percent Recovery

‘ for Spike Samples

Quality Control: Percent Recovery for
Surrogate Spike Samples

Sample Tracking Record

Summaxry of Ground Water Contaminant

Levels Compared to Current Standards

Summary of Silo Water Contaminant

Levels Compared to Current Standards

Summary of Soil Contaminant Concentrations

Compared to Average Background Levels

-1iy—

Page No.



4 .
i

APPENDIX

A

LIST OF APPENDICES

. = Field and Final Boring Logs, Grain Size Analyses

Well Completion Diagrams

Well Development Records

Hydraulic Conductivity Test Data

Analytical Test Data

- QA/QC Data, Field Sampling Reports and Chain-of-
Custody Reports )

- Hazardous Ranking System Report

Monitoring Well Installation Plan

Sampling and Analytical - QA/QC Plan

Safety, Health, Emergency Response‘Plan

- Site Survey

Project Scope of Work

—v-



AWQC
CERCLA

CONUS
DAA
DERA
DERP
DOD .
EPA
GSA
HRS
ICBM
IRP
MCL
MCLG

NON IRP-

‘II’ NPL

PA
PAH
POL

R &D
RCRA
RT
RI/FS
ST
USACE
USEPA
USGS

GLOSSARY OF ABBREVIATIONS

Ambient Water Quality Criteria

Comprehensive Environmental Response Compensation

and Liability Act

Continental United States

Defense Appropriations Act

Defense Environmental Restoration Account
Defense Envirommental Restoration Program
Department.of Defense

Environmental Protection Agency

General Services Administration

Hazardous Ranking System
Intercontinental Ballistic Missile
Installation and Restoration Program
Maximum Contaminant Level

Maximum Contaminant Level Goal

Non Installation and Restoration Program
National Priority List

Preliminary Assessment

Polynuclear Aromatic Hydrocarbon
Petroleum, Oils, and Lubricants

Research and Development

Resource Conservation and Recovery Act
Remedial Investigation

Remedial Investigation Feasibility Study
Site Inspection

United States Army Corps of Engineers
United States Environmental Protection Agency
Unjted States Geological Survey

-] -



T

poaIodaal ToAST SnoTemoue ATuc aysy sén 9-5 oT7dues ur untIeRd
- (9961 ‘uomog) obuea punoabioeq abeasae |Y3l UTYITM IO MOTI]
1Te ®axsm sardues TTOS 23Ul UT S2SAr=2dR sSTe3dw Jo sS3Tnssy O

*SATWT T UOTIOD9J9D
moTaq 3ueswad ‘susxid pue susagjueusyd ‘s3usn3T3SUOD
oM3 paurTejuocd ¢-g @oT7dues wWoXJy s3[nsex TeoT3ATeUuy ©O

:pazkTeue sxzjsuexed

sya Ag pS3BUTWE3UGD 30U sT poTdwes Jo93eM OTTIS ©YL ©

“3IOM JO JUSWI3RRS U3 UT POUTISP
Se UOT3BUTUER3UOD 3Jusssadsl 30U Op pue sSpiepuels TRISpaF
MOT®C BJIe SUOTIRIJUSDOUCD 3s8YJ ‘ATTRUCTITPPY 'd-TOOT-MH TT=oM
butxozTuomw Woxy afdmes aUg UT SJTWIT UOTIDDJ@P MOT3q quasaad

2UsTAY3®0ICTYDTIZ puUeR 2uanlol pejrodsl sIsATeur I93BA~-PUNOID O

:0T-S 23TS
SYIIV a® pewrozaad uoT3ebI3SBAUT 23TS 9Y3 WOIF S3Tnsax DBUTmOTIOI
sy3 @3eoTPul e3P AIOo3EBIOQRT PuUR PISTF SUY3 JO UCIIBRTRAZ

‘soorpusddy =2Uu3 UuTt
poauesead A{Ing ale pue 3I0ded 8U3l JO (¢°F UOCT3ID®S UT DPISZTIBWUMS
aIe Apnys AIOjUusAul STY3 J0J elep TedT34ATRUR BYL “S9Tqe3jdeIlxXs
TeIanau/eseq pue ‘siejen Te3l03. ‘suogqaedoley aTgesbind ‘soT3EWOIE
a1qesband o3 pozATeur aJ9m soOTdmes TTOS TRIDTIANS pPuUR ISJBA
syl . "UOT3IETTERAISUT 2Y3 3® .OTTS STISSTW 2Y3 wWoxJ Iajesm buriduwes
pue ‘sSuoT3edo] STIOS @oeJans xTs HurTdmes ‘sTTes DuTIojTuouw Io3eA
—punoxb =eIy3z burTdwes pue HUTTTEISUT JO PIISTSUOD UOTIRDHTIISIAUT
PI=®2TI 39Ul *(T-z ®anbri oo9s) MNIOZ MAN ‘JI9UI0) S,UebTIIRPH UT
pe3edoT ‘0T-S ©3TS STTSSIH SVILVY 3® pam:o;xaélxﬁnqs UOT3EWITIUOD
ay3 s3usuwnoop 3x0dsI STYL *UOTJIBUTWERIUOD V35BM SNOPIRZEBY pUR
oIX03 TeTauszod JoJ S33e3s pojTun oYl Inoybnoayi sa3TsS STTSSTU
SYIIV JIemiol burizebraseaur sT (dod) ossuajag 3JFo quawmaIedsg °ul

AUYHHAS FATILOODEXI




in comparison within the other soil samples. The level of

barium is within the average background range.

Based on these results we conclude the following:

Trace concentrations of toluene and trichloroethylene were
detected below detection limits in the ground water
collected from monitoring well MW-1001-D. These
concentrations are below Federal standards.

Water in the missile silo is uncontaminated by the

parameters analyzed.

Detectable concentrations of phenanthrene and pyrene, both
constituents..in gasoline and coal tar, were found in soils
at location S-3. There are no federal standards for these
compounds in soil.

The barium level reported in soil sample S-6 was anomalously
higher than levels in the other scil samples analyzed.
However, this concentration is within the average background
range for barium and is not considered to be indicative of
contamination at the site.

Based on the preceding conclusions, we recommend ATLAS Site S-10
in Harrigan’s Corner, New York not be referred to the Missouri
River Division (MRD) for additional investigation.



1.0 PROGRAM BACKGROUND

The U.S. Army Corps of Engineers (USACE) has contracted with Law
Environmental, Inc., Government Services Division (Contract No.
DACW 41-86-D-0115) to ﬁerform a contamination evaluation
investigation at former ATLAS Site S-10 in Harrigan’s Corner, New
York. This report documents the investigation that was performed
at that site. The report is divided inteo six sections that
discuss background information, existing site conditions, field
investigation program, analytical results, data interpretation
and preliminary determinations. The following material in this
section of the report presents an overview of the ATLAS missile
program and a vcomparison of "this investigation program on
formerly used sites with other similar Federal investigation

programs for hazardous waste contamination at active facilities.

1.1 OVERVIEW OF THE ATIAS MISSILE SYSTEM

1.1.1 Background

The ATLAS Missile System was the foundation for the United States

‘Intercontinental Ballistic Missile (ICBM) and space launch

vehicle programs during the late 1950’s and early 1960’s. The
ATLAS Missile Program began in 1946 under the code name Project
MX774. The program evolved through several phases of improved
engines, modified fuels, strategic missile deployment, varied
launch configurations, and a space launch vehicle. The phase

‘which influences the Defense Environmental Restoration Program

involves the deployuent of ATLAS Missiles at operational sites
within the continental United States.

"he Research and Development (R&D) phase of the ATLAS Missile
Program was conducted at Cape Canaveral, Florida. The most
memorable event associated with ATLAS during the R&D phase was
the December 18, 1938, launch into orbit. During this mission,
the missile radioced back to earth a Christmas message from
President Eisenhower. At that time ATLAS was on a high priority
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track to become an operational part of the ICBM Program. The
first two versions of the missile ATLAS A and ATLAS B were

produced during this R&D phase.

ATLAS D was the first operational version of the missile; it was
deployed at Vandenberg AFB, California; Warren AFB, Wyoming, and
offutt AFB, Nebraska. The subsequent E&F versions were also
deployed at operational units in the U.S.

During the evolution of ATLAS versions D, E, and F, the launch
mode for the missile was alsc evolving. The R&D versions of
ATTAS had stationary launch facilities at Cape Canaveral and
Vandenberg. However, the operational missile had to. be deployed
at remote sites, where it was not feasible to provide the
stationary launch..-facilities. Therefore, ATLAS D was designed
to be moved to the launch pad by a transporter, which
subsequently erected the missile to its vertical launch position
and then arched away from the missile at launch. The
installations which deployed ATLAS D’s were above ground

facilities and provided no protection from attack.

The next dimprovement for ATLAS was the E version which was
designed to survive a nearby nuclear explosion, which would
produce up to 25 PSI overpressure to the launéh facility. This
criteria resulted in enclosing the missiles in "coffin 1like"
vaults and redesigning the lifting truss to position the missile
for launch. The missile vaults were partially buried, with
protective doors that retracted from above the missile for
launching. The launch operations were conducted from a buried

control structure. ATIAS & sites weve considered "semi-hard®

. sites.

The final improveuent to the ATLAS Miscgiles System was to harden
the facilities to provide protection for 100 PSI overpressure
which would be produced by a nearby nuclear explosion. This
resulted in emplacing the missile vertically in underground silos
and isolating the missile from the silo within a spring mounted

1-2



crib. The silo was 174 feet deep and 69 feet in diameter.. The
silo top was enclosed by heavy steel and concrete doors which
were opened for missile launch. The ATLAS F version was deployed
at the hard sites. The launch mode was to elevate the missile
above the silo door (top). Figure 1-1 shows a typical hardened
ATLAS site with the missile in the launch position. Facilities
at the surface of the hardened ATLAS sites included one or two
quonset huts used f;r maintenance, and the launch control center
entrance. Integrated ATLAS F fgcilities such as control roons,

_crew quarters, and preopellant storage were buried below ground.

Figure 1-2 is an artist’s sketch of a hardened ATLAS site showing

the underground and surface facilities.

The ATIAS D, E and F versions were deployed at 13 squadrons
located near 11 -Aixr Force bases. The ATLAS deployments are

summarized below:

Number of Missiles

Ailr Force Base Location D Model E Model F Model
Vandenberg Lompoc, CA

Warren Cheyenne, WY 6 9 S
offutt Omaha, NE

Fairchild Spokane, WA

Forbes Topeka, XS

Schilling Silina, KS 12
Lincoln Lincoln, NE 12
Altus Altus, OK 12
Dyess Akilene, TX 12
Walker Roswell, KM 12
Plattsburgh Plattsburgh, NY 12

(fncludes ATLAS
Site S-10 at Harrigan’s
Corner, New York)
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FIGURE 1-2
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In addition to locating the ATLAS missile squadrons at scattered
Air Force bases, each squadron dispersed its missiles to improve
system survivability; except for early "soft" operational units
at Vandenberg AFB, and Warren AFB which were notidispersed. The
non-dispersed sites allowed up to three missiles to be controlled
by a single control room. Subsequent semi-dispersed sites also
allowed multiple mEssile control from a single control room.
Extensive communications systems were involved with the semi-
dispersed sites. The Fairchild AFB communications system for
ATLAS incorporated a microwave system that was hardened to
withstand 25 PSI overpressure and linked nine sites dispersed
over 8,000 sguare miles. The preponderance of ATLAS sites were
ATIAS F’s which were hardened and dispersed.' These "hard" sites
each had individual control functions.

The ATLAS used liquid propellant"~ kerosene and oxygen. These
were generally stored in below ground-tanks remote from the
launcher or silo. The ATLAS F version utilized a unitary concept
of deployment:; that is the missile was equipped with on-board
tanks and the propellant could be stored in its onboard tanks or
transferred from adjacent storage in minimal time. The missile
also required that a positive pressure be mainpained interiocr of
the missile to enhance structural rigidity both in prelaunch and
during f£light. This positive pressure was provided by helium

which was stored in the ATIAS F silo and on-board the missile.

The ATIAS Missile Program provided an important element of the
U.S. defense system during a period of rapid evolution in ICBM
systems. However, this evolutionary period was short lived. 7The
first operational ATLAS system was at Vandenberg in September
1959. The last operational squadron was at Plattsburgh in
December 1962. By 1965, the Plattsburgh squadron was dismantling
their silos and the records indicate the silo.equipment was sold
for salvage. By 1966, the ATLAS F’s were obsolete and were
returned to the USAF for use in the military space Dprogran.

Therefore, the missile system was in place for only 3 to 5 years.
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During operational status, the ATLAS sites could have contributed

to environmental contamination from fuel storage and maintenance.

1.1.2 ATLAS Missile System Operations

A typical ATLAS F site (Figure 1-3) generally consisted of about
10 acres within a security fence. The major facility at the site
was the underground silo which was 174 feet deep x 69 feet
diameter. The silo was constructed of thick reinforced concrete
walls. Two hydraulically-operated doors sealed the top of the
silo. These doors were made of steel reinforced concrete,
designed to withstand a nearby nuclear blast. The silo doors
remained closed (Figure 1-4) during normal operation but were
opened (Figure 1-5) to raise the ATLAS missile into firing

position.

The ATLAS missile was supported in a spring-mounted crib which
was suspended in the silo. The missile was 82 1/2 feet long and
10 feet in diameter. The silo space below the missile was used
for propellant storage, missile support and fuel loading
equipment. The silo also contained seven operations levels
adjacent to the missile: 1lifting system, hydraulic power and air
handling, launch control electronics, HVAC, diesel generator/fuel
day tank, diesel generator, propellant loading. The silo
configured in this manner comprised a unitary concept where all

critical elements were contained within the silo.

About 150 feet away from the silo, an ATLAS F site contained a
below grade Launch Control Center (LCC). The I.CC was a 2 story
structure approximately 40 feet in diameter. It provided
personnel quarters and communications to the missile and to
command and control centers. A reinforced c¢oncrete enclosed

stairway (Figure 1--6) led down to the LCC.
The ATLAS F sites inciuded facilities and equipment to maintain
the missiles. The maintenance facility was a steel structure

located at grade, near the silo (Figure 1-6). During site

I1=7
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FIGURE 1-4
_ _ SILO DOORS (CLO'SED) _ _
t‘n?l‘"‘;l\*-‘-”ﬁ,. i.." --&;;\:”-:. ».;:—
e Vi o
i e ke
l!;:i.
J:'
—Z Z= 1 Aw ENVIRONMENTAL, INC. : :
4 56

OVEANMENT SERVICES DIVISION

o



-5

FIGURE 1
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FIGURE 1
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operations missile components coculd be removed from the silo and

- maintained within this facility. The maintenance building,

security systems, and waste treatment facilities were the only

above~grade facilities at a site.

The waste-water treatment and disposal practices were different
at each site. Spray fields and percolation basins were used in
areas where soil and climate was appropriate for sanitary waste

treatment.

The ﬁnitary silo provided a means for fuel storage within the
silo. However, there are indications that fuel may have also
been stored in underground tanks remote from the silo at some
sites. Another below grade tank was the diesel fuel storage for
the diesel generators. Generally, steel tanks were provided

within about 100 feet of the silo for this purpose.
1.1.3 HWaste Generation

The ATLAS operational site activities which produced wastes or

potential contaminants included:

piopellant storage

diesel fuel storage

hydraulic systems

maintenance: petroleum, oil, lubricants, solvents,eguipment
qperations, personnel, sanitary systems

The ?ropallant storage included bglow grade tanks for kerosena
and liqﬁid oxygen. The duration of the ATLAS as an operational
system was limited to three to five years. Therefore,
underground tank leakage due to deterioration was unlikely. The
most likely source of contamination from storage waz spillage
during tank filling and possibly faulty connections in conveyance
lines. The liquid oxygen was stored- under cryogenic conditions
and spillage or leakage was very improbable. Furthermore, loss
of ox§gen would not have produced a toxic condition. Propellants

1-12



were alsoc stored on board the ATLAS F’s and in their sileos. As
such,  spillage of kerosene inside the silo would have been
dlscharged to the silo exterior through the silo discharge

system.

Diesel fuel was stored in underground tanks for all of the
deployed ATLAS F sites. Diesel fuel was used in the on-site
generator to supply -power for control room and launch activities.
At remote ATLAS F sites, where public electric power was not
available, on -site generators supplied normal operating power as
well as emergency power. Ledkage from underground tanks,
spillage during tank filling and escape of fuel during
maintenance or repairs of generators could have produced
contamination at the diesel storage tank location or adjacent to
the silo.

Each ATLAS silo contained an enormous hydraulic lift system to

move the missile from its cold storage position in the bottom of

the silo, to the hot launch configuration at the surface. When
the ATLAS system was decommissioned, some of the hydraullc fluid
may have remained in the storage tanks, pressure lines, pumps and
rams. ISubsequent deterioration of the system may allow remnant
hydrauiic fluid to leak into the silo, and ultimately into the

environment.

Maintenance of the missile and equipment at the launch sites was
the most probable source for contamination. The sites contained
hydraulic systems, pumps, generators, electronics, heating,
ventilating, air ccnditioning, refrigeration, and other systems
that required continuous maintenarce to maintain operatlonex
reliability. Maintenance activities included the use of
solvents, petroleum, oil, and lubricants (POi.) . The release of
these potential contaminants could have resulted from the
discharge of these materials when the floors were cleaned or from
the silo sump discharge line. It is also possible that some POL

accumulations which were retained for routine proper disposal




were accidentally or intentionally spilled within the site

boundaries.

The support crew for the remote sites involved about 20 people,
producing sanitary waste that was treated on site. The ATLAS
sites commonly had a spray field or aeration basin to treat and
discharge sanltary sewage. Typically, sanitary sewage disposal
fields do not result in hazardous or toxic materials that persist
in the shallow subsurface zones. Therefore, it is unlikely that

this waste stream produced contamination.

The lowest level in the ATIAS F silo was the "Sump Level." Two
automatically actuated 100 GPM capacity sump pumps located at
this location remove liquids from the silo. The liquids were
pumped through pipes that were routed up the silo wall and exited
through the silo wall at level 2. The ultimate disposition of
the silo effluent appears to have been to a drainage ditch, which

was located far enough away from the silo to avoid interaction

Awith the sile backfill and the launch control center. The USAF

Operational Readiness Training Manual designates the ATILAS F
complex into four quadrants, quadrant I contains the cooling
tower and water plant, quadrant II contains the launch control
center, quadrant III contains the electrical and communication
stub-ups and quadrant IV contains the sump dlscharge areas.
Quadrants II and IV are diagonally opposite each other.
Therefore, it appears that the sump discharge usually occurs on
the silo quadrant opposite the launch control center. This
discharge may have been integrated with the area storm water
management system and carried off-site-by surface channels.

1.2 PROGRAM COMPARTISON

The Department of Defense (DOD) conducts a number of induétrial
processes and manufacturing operations that are similar to those
of private industry. In the late 1970’s, DOD became aware cf the
negative impacts of what were previously considered acceptable

disposal practices of waste materials associated with these
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processes and operations. In response to that knowledge,
programs were developed between 1975 and 1978 by each service
compoﬂent to identify and assess potential contamination on
active military installations. Authority to address problems of
other than active installations was lacking since funds could not
be spent on sites not owned by DOD.

The passage‘of the 1984 Defense Appropriations Act changed this
situation. Specific language in the Act directed DOD to extend
its efforts to include sites formerly used by DOD. The Act also
broadened the definition of "hazard" to include structures and
debris which were to be abandoned or had been abandoned upon
termination of the site’s military use:

The Act dJirected: that the Secretary of Defense assume overall
management of the program to assure consistent approach and
adegquate resource allocation. A Defense Environmental
Restoration Account (DERA) was established which provides the
resources for the evaluation and characterization of potential

chemical contamination at former DOD Sites.

Sites 'located on active DOD installations are being investigated
undef the Installation and Restoration Program (IRP). Sites
either previously or presently owned by DOD not located on active
DOD installations are handled separately from the IRP effort. 1In
order to present a perspective of the formerly used (non-IRP)
site investigation program, it is necessary to compare such
effc?ts to the EPA’s Superfuqd program and the DOD’s IRP.

Figure 1-7 presents a block diagram illustration of the following
investigative programs presently being conducted by various
Federal agencies. '

. EPA Syperfund
. DOD/IRP
. DOD Non-IRP
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The investigations performed during the Phase I studies under
EPA, DOD/IRP, and DOD Non-IRP programs are shown in Figure 1-7.
During Phase 1 effort, comparable investigations are conducted
under each program, that is, preliminary -assessments, real estate
survey and record searches.

For Superfund, a Preliminary Assessment (PA) is conducted; it
consists of a desk—Eop study and site visit which leads to a Site
Inspection (SI). The SI usually includes limited sampling
activities. After completion of the SI, a Hazard Ranking is
performed and i1f the site scores above a certain number, it
becomes a candidate for the National Priority List (NPL).
additional site invéstigations are conducted during the Remedial
Investigation (RI)}, which is a comprehensive study to determine

the extent of contaminants and their rate of movenment.

The ﬁOD's IRP Phase I study consists of a records search and site
visit' to establish a potential 1list of sites possibly
contaminated at an active installation. A Hazard Ranking System
(HRS) is utilized to determine which sites will be investigated
in order of environmental and/or public health impoftance.

The Non-IRP effort, under which the ATLAS Sites are categorized,
also has a Phase 1 Inventory Study. Unlike thé IRP and Superfund
programs, it is a real estate oriented effort to determine
ownership of the site. In addition, certain studies are
perfofmed dealing with demolition of structures previously used
by the Dob,

A similar task is evident for each phase of the three prograns;
that is, the Site Inspection (EPA):; the Confirmation Study (IRP)
and the Confirmation Study (NON-IRP). Each of these studies are
similar in teruws of investigative depth. Some soil and water
sampling is accomplished and a few monitoring wells may be
installed. The principle purpcses for each study, however, may
be somewhat different from the others. For example, the purpose
of a Non-IRP Confirmation Study is to make a preliminary
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determination of whether contamination exists and if it was .

caused by DOD operations.

The Remedial Investigation (RI) under the Superfund Program is
the most complex field investigation effort. It correlates with
the Qﬁantification Studies under IRP and Non-IRP efforts.

In summary, the scgpe of effort for a Confirmation Study of a
Non-IRP Site is shown on Figure 1-7 surrounded by the dotted
lines. It can easily be seen that this type of study is very
prelihinary and cannot be compared with the project requirements
for an RI, especially one with an NPL rating.

*kdkkk
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2.0 BSITE CONDITIONS

2.1 PURPOSE

The text of the Scope of Work (SoW) for this contamination
evaluation guthor;zed on May 20, 1987, is contained in Appendix L
of this report. Item 2.0 of the SOW describes the purpose of
this project as follows: "“to make a preliminary determination of
whether chemical contamination which may have resulted from
Department of Defense‘activities, is present at the site."
Contém;nation as defined in the SOW, has been interpreted to mean
concentration of chemical constituents, which exceed applicable
federal standards. This interpretation would not determine
concentrations of. chemical constituents detected in the sample(s)
belowfifederal standards as "contamination." To fulfill this
purpose, the Law Environmental, Inc., Government Services

Division performed these following work elements:

- conducted site visit to collect background information:
.~ prepared work plan and safety plan:
- installed ground-water monitoring wells;

- .collected and analyzed ground-water, silo water and soil

samples; ' .

- evaluated physical and chemical data;

'— prepared an engineering report including a hazard ranking
; system (HRS) report

Detaiis of the work performed in each of -these elements are
described in the following sections of this report, including a
write-up of the site visit, site location information, site
physiography, land use, and current and past ownership and use of
the site. Work Plans with detailed descriptions of field and
laboratory procedures are presented in Appendix H, Appendix I and
Appendix J, respectively.



2.2

SITE VISIT SUMMARY

An initial site visit was performed by Law Environmental, Inc.

with personnel from USACE as required in Section 2.0 of the SOW.

Data was collected on the general site conditions to assist in

locating the proposed groundwater monitoring wells. The

following is' a summary of information obtained during the

preliminary site investigation:

The site is located on the south side of State Route 5 (old
Route 190) in an agricultural area: The site is in the town

" of Harrigan’s Corner in northwestern Clinton County. Access

to the site from Plattsburgh 1s west on State Route 3, north
-bh State Route 374, and east on State Route 5 (old Route
190). Total .distance from Plattsburgh is approximately 40
miles (see Figure 2-1).

The site (see Figure 2-2) was acquired by taking for use as
a missile "installation between 1960-1962. . The site was
deactivated and .conveyed to the Town of Ellenburg by quit
claim deed in 1967. The site was then purchased in 1982 by
Nancy Presta from the town. The site is presently (1987)
used for storage of agricultural equipment.

Currently, one 70/ diameter subsurface concrete and steel
.missile silo 187’ deep with approximately 12/ thick walls,
exists on the site. The silo is closed and probably filled

lwith water. Paving covers a 150’ square around the missile

silo concrete pad (see Figure 2-3).

Structures and buildings still present on the site include:

the silo, empty underground fuel tanks, a buried concrete

launch control center, two quonset huts, two pump houses,
and a liquid nitrogen fueling station (see Figure 2-4)..

The soil sump discharge line is located southwest of the
$ilo and runs to the southwest.
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FIGURE 2-1

| SITE LOCATION MAP

ATLAS SITE S8-10 - HAHRIG_AN'S CORNER, NEW YORK
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FIGURE 2-3
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FIGURE 2-4

WESTERN VIEW OF THE SITE

ATLAS SITE S-10 - HARRIGAN'S CORNER, NEW YORK
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- .The| surficial geology at the site consists of glacial

deposits over metamorphic and sedimentary rock of unknown
origin (based on Isachen, Y. and Fisher, D., 1970). Fill
matérial will also be present around the site and

specifically near the missile silo.

h -—

- iGro*nd water is expected to occur at depths greater than 40
' feet below the surface based on the topography at the site

and| the elevation of intermittent streams in the area.

Ground-water flow 1is probably scuthwest towards an

Iintermittent stream leading to Thurber Brock.

2.3 ;SITE T.OCATION AND ENVIRONMENTATL FEATURES

e

The community of Harrigan’s Corner 1lies in the northeast
Adir?naack region of New York State (Figure 2-1). This area is
comp?i%ed of foothills underlain by Cambrian age sedimentary
rocks (Denny, 1974). The éedimentary rocks, chiefly consisting
of ﬁhé Potsdam formation, form a broad east-west trending belt
which borders the mountains to the south. Consisting of beds cf
silﬂéa cemented quartz sandstone, arkosic sandstone and
occééional beds of shale the Potsdam formation exhibits
cfosgbedging and ripple marks with glacial stfiae where exposed

(Denny, 1974).

GrOﬂnd'moraine consisting of glacial till overlie the sandstone
bedrock.| The till of Holocene age is generally a mix of silty

fine to| coarse sands with cobbles and boulders of mainly

sedimentary rock. Thickness of the till deposits awe highly .-
varﬂable.and dependent on depositional environment.

»

Grouii';d ﬁater occurs both in the sandstone bedrock and in the
surﬁicial £ill deposits in the study area. Due to the
imp%rﬁeable nature of the silica cemented sandstone, ground-water
movement is mainly through joints, fractures or faults in the

rocﬁ. Where the sandstone is cemented by carbonate, ground-water

2=7



movement can occur through weathered beds, fractured beds or

bedding planes. When lateral movement of ground water is greater
than vertxcal movement artesian conditions occur in the sandstone
aquifer. | Yields of wells screened in the bedrock range from 2-
100 éallcns per mnminute (gpm). The use of ground water is
prima%ily domestic and agricultural in the area (Giese and Hobba,
1970) L !

Ground water also occurs in the glacial till deposits often as
distihct perched zones relying on the semi-impermeable layers of
silts| and| fine sands. Yields range <1-20 gpm from wells screened
in the till deposits (Giese and Hobba, 1970).

} }
As ajpart of the site investigation program three ground-water
moniédring wells were installed at Site S-10. Site specific soil
stratlgraphy and shallow ground-water conditions encountered are
dlscussedlln greater detail in Section 5.1 of this report.

’
The ?girondack region climate is affected by cold fronts from

Canaqg and warm fronts from the west or the Gulf of Mexico.

Climate |varies greatly between seasons. The summers are
genefally warm and humid and the winters cold with moderate to
1arge acéumulatlons of snow. The yearly mean temperature is 44°
F. The warmest month is July with an average of two days at g0°
F oriabove while the coolest month is January with an average of
31 days at 32° F or below. The average annual precipitation is
33.2iinches of water with a mean annual snowfall depth of 81.7
incheé.(lQSl - 15980).

1
1

Topoéfqphic relief at the site is relativelf flat with the only
nota?%é ?round surface ancmaly being the built up area around the
pissile silo and the west quenset Hut. Surface drainage follows
topoérap?y generally to the south towards a low-lying marshy area
and Thurber Brook. In addition, the silo discharge is located

. __soutle of the silo. A drainage swale extending approximately

north-south is located on the eastern section of the property.
E}eva%ions in the wvicinity of the site range from 1660 to 1680

I
i
!
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feet'|ébove mean sea level (msl) with the highest elevations
occur?ing northeast and south-southeast of the site.

2.4 TLAND|USE

——

Lahd-use in the area around the site is comprised chiefly of
agrlcultural and residential. Dairy farming is prevalent in the
foothills| region north into the sSt. Lawrence River Delta of
Canad%. The area is sparsely populated with an estimated 60
persoﬁ§'living with a one-mile radius of the site. ‘The
Adirﬂndﬁck Park lies just south of Site S-10 approximately 1.5
miles.

'
>

! .
2.5 !OWNERSHIP AND PRIOR USE

The siﬁe was formerly owned by the Department of Defense (DOD)

and qés used as an Atlas missile site from about 1960 until about
1967, . at {which time it was conveyed by the Department of -the Air
Forcé to the Town of Ellenburg. The primary tract of interest
contalned about 8.71 acres. Facilities at the site included one

707 Flameter subsurface concrete and steel m1551le silo 187/
deep' with 12/ thick walls, one launch control center, two
quonset buildings and two pump house buildings. By deed dated
Aprll 1942 the site was sold to Nancy Presta and is now used for
storage of agricultural equipment. The environmental impact of
the %and owners subsegquent to DOD activities has not been

evaluated.

1
'
'
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3.1

SECTION 3.0 -~ S8ITE INVESTIGATION

Monitorlng well and other sampling locations selected during the

site

v151t are shown in Figure 2-2. These locations were

selecped as monitoring stations based upeon data gathered during

the ﬂnitial site visit. The location of one of the monitoring
wellsﬂ(MWBIOOI) was slightly changed during the field program to

impro&e the likelihood of detecting contamination; these changes

are d%scuséed in Section 3.3.

3.2

| .
WORK PTLANS
|
|
|

Afterlthe site visit and selection of proposed sampling étations,

work

plans were developed, to describe planned site investigation

i
procedures. - Specific work plans developed for ATLAS Site $-10

weres

f

-~ Monitoring Well Installation Plan (Appendix H)
'Sampling and Analytical- QA/QC Plan (Appendix I)
'S
|

.

fety, Health/Emergency Response Plan (Appendix J)

These| documents provided guidance for the field investigation

procedures. The work plans were sent to the Kansas City

District |Corps of Engineers for review and approval. The notice

to proceed with field work was received in October, 1987 and the

actuai!fmeld investigation program began October 27, 1987.

For |convenience, a brief outline of field techniques are

1 .
presented in the following paragraphs aleong with field data

gathétediduring the monitoring well installation activities, and

the %ampling program. Specific details regarding field methods

are bresented in the Appendices.

I
1




|
! |
3.3 MONITORING WELL INSTALLATION
| :
I
1

Three!. ground-water monitoring wells were 1installed to

1nvest%gate specific subsurface areas at ATLAS Site S-10. Soil

sampleﬁ,were taken during the drilling of each monitoring well
| .

boreh?;e.,

The monitoring wells were installed and completed

accorqing to the approved Monitoring Well Installation Plan. The

follo&ing sections briefly discuss monitoring well drilling,

constructlon, development and hydraulic conductivity testing.

|

3.3.1 ‘ﬂgpitoring Well Locations

The 1PFation of monitoring wells installed at Site $-10 are shown

in Figure 2-2. Each location is discussed below:
|

I

- Monitoring well MW-1001 was installed west of the access

ﬂoéd near the launch contrcocl center. This location was

chbsen monitor ground-water quality and elevation north of

the

ﬁlg.

)
the

silo. The original location specified in the work plan

(near the tile field) was inaccessible by a truck mounted

. This change in location was approved by USACE.

- %cPitoring well MW-1002 was installed adjacent to the silo
sump| discharge to monitor possible contaminants pumped from

silo.

- |Monitoring well MW-1003 was installed in the eastern area of

2.3.
may

site in the shallow drainage swale discussed in Section
This location was chosen to wmonitor contaminants which
have exited the site in this swale.

|
3.3.2] Monitoring Well Construction
-

The M?ﬁitoring Well Installation Plan for ATLAS Site S-10 states

that the
approxima
chloride

soil test boring should be terminated after penetrating
tely 10 feet into the water table. A 2-inch polyvinyl
(PVC) well was constructed after drilling the borehole

3-2




i .
to the épecified depth. The monitoring well was constructed in
each borehole with the following materials: 2-inch inside
diameter |(ID) Schedule 40 PVC (threaded, flush-joint), No. 10

(0.010 inch) pre-manufactured PVC screen and riser pipe; No. 1

non-c?fbenate silica sand; bentonite pellets; grout mixture
(cement, bentonite, and water); steel security cap with lock; and
proteétive steel posts. A concrete well pad (4 in. x 3 ft. x 3
ft.) was Fonstructed around each well.

One Failing F-10 drill rig and one Acker "Soil Max" drill rig
were used to install the monitoring wells at Site S-10. The rigs
were équipped with 12-inch outside diameter (OD) (6.25 inch ID)
hollow stem augers, NW rock core barrels and 5 - 7/8 inch tricone
bits. Due to problems associated with weather, equipment failure
and e*tremely slow drilling progress, installation of monitoring
wells! MW-1001 and MW-1003 required several weeks to complete.
One él;eration in the Scope of Work was made prior to the
instailation of well MW-1001l. This alteration was made with the
concurrence of the USACE and involved installing two monitoring
wells1 in{ the borehole. One monitoring well (MW-1001-D). was
insta}led in the six-inch rock borehole at a total depth 77.6
|

feet and|the second well (MW-1001-S) installed at a total depth
of 25.2 | feet. This modification of the scope of work was
neceséary in order to help aveid installing a dry monitoring well
becaﬁse ’the actual depth of the water table was unknown
(moni#oring“well MW-1001-5 was dry at the time of the field
inves%igaticn, 1987).

L . .
Fach welll was installed as follows: . complete <the boring with

tricone bit, hollow stem augers or rock coring to a depth of 10

" feet into the first water zone encountered, sampling the soil

withﬁa split spoon sampler continuously for the first 10 feet of
the borﬂng, every five feet to the top of grwund water, then
coﬂtinﬁously 10 feet intoc the water table; remove the drill rods
anq %ore barrel from the borehole assemble the 2-inch PVC screen
and riser inside the hollow stem augers; add the sand pack and
beqtoﬁita seal through the annular space between the augers and

|
I ,
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the 'PVC casing well; remove the auger from the borehole; wet the

bentonitel pellets at 10 minute intervals and allow swelling for

30 #inutes: mix and add cement-bentonite grout; and construct
surface protection system (pad, steel casing, protective posts,
etc.). Table 3-1 shows when each monitoring well was drilled and
coméleted, and other pertinent information on well construction
details.

A cepy of the daily log of activities is contained in Appendix A
along with the final test boring records, field boring logs, and
geotechnlcal analytical data. The daily logs contain informatiocn
regardlng quantities and types of material used at the site; the
test borlng records show relevant stratigraphic data on each well
andi well construction information; the field boring logs are
coples of the actual log completed by the field geologist; and
thelgeotechnlcal analytical results contain grain size analyses,
moistﬁre content and Atterberg limits (where applicable) for two
samples for each boring. These data are discussed. in greater
detail in Section 3.6.1.

3.4 MONITORING WELL DEVELOPMENT

Well development was accomplished in intervals from November 18
through December 8. After allowing the grouf seal and pad to
cure,'each well at ATIAS Site S-10 was developed manually first
u51ng a %VC surge block, then a PVC bailer and finally a PVC hand
pumpl These three techniques were utilized to ensure that the
Wells were developed as fully as possible con51der1ng the
hydrogEQJogy of each well. Development occurred no sooner than
24lhoprs after installation. The pufpose of well development is
toirémbve fine particles (silt and clay) that were introduced

|:
inﬁo the |[well during the drilling process and moreover to improve

the Hydraullc connection between the aquifer and the monitoring

well. Well development data are summarized in Tables 3-2 and 3-

3.I Forms completed in the field during well development are

presented in Appendix C. Data ‘recorded in the field included:

da;e,:“static water level, quantity of water standing in well
| .
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TABLE 3-3

GROLND WATER GLALITY MEASLREMENTS
ATUAS SITE §-10
HARRIGAN'S CORNER, N YO\

WELL SPECIFIC

KO. o COMLCTANCE (umchs,/cm) eaanre (o) DATE
M- 1001 7.0 10 8.0 11-25 - 12-08-87
w1002 63 160 8.5 1-19-87
M- 1003 7.8 = 8.5 11-18 - 12-08-87
NOTES:

(1) Readings taken at the end of well develcpment, unless noted otherwise.
(2) Readings taken durirg develcmment.
(3) Readings taken at start of develcpment.



(includinF the sand pack), water gquality data, physical
characteristics of water, development equipment, surge techniques
and water quantity removed. Table 3-3, shows measurements for
specific parameters used to monitor the development water (pH,
specific |conductance, temperature) during different stages of

well development. The only notable variaticn in the measurements
was the specific conductance reading in well MW-1003 which was

slightiy pigher than the other two wells but not anomalous.

The monitoring wells at ATLAS Site S-10 (MW-1001-D, MW-1002, and
MW—loaa) all contained ground water which was very turbid prior
to devélopment. Monitoring well MW-1001-S was dry at the time of
developmeht. However, at theé conclusion of development ground
water in |leach monitoring well was only slightly to moderately
turbia. A photograph of the well development water was submitted
to ;hé USACE-~Kansas City District as required by the SOW:

3.4.1 . Hgﬁer Levels

Static water level. measurements were obtained during the
hydrablic conductivity testing. These data in conjunction with
surveyed |well-head elevations are presented in Table 3-4. The
water levels in the monitoring wells at the site range from 8.36
to 61.60 | feet below the top of the PVC casings. These water
level measurements represent site relative elevations ranging
from ,39.33 feet to 85.66 feet. Ground-water elevations at Site
S=10 do |not appear to represent the same water bearing zone
acréé; the site but rather ground water at a shallow perched zone
(MWangg); at the top of bedrock interface (MW-1003) and in
bedrock (MW-1001-D). Due to the variation in ground-water zones
screefied by the monitoring wells it is not feasible to compute a

reliable |ground-water flow direction at the site.

3.4.2 Site Survey

Surveying of the site was performed by Laberge Engineers, Inc. in
Plat;sbu%gh, New York under subcontract with Law Environmental,

3-8



| ' TABLE 3-4
CROLND-WATER ELEVATION SLMWRY
ATLAS SITE 5-10
HARRIGAN'S CIRMER, NEW YORX
. Decarber 28, 1987
L
et
K
» \ oo ATES D
M| TP OF DEFTH TO RAND WATER .
M. . RISR ELEVATION (fe)' ™ RD WIRR (fr.)  BLEvATION (fe.)¢ 1 NRTHING  EASTING
x NRTHING ~ EASTING
' t
M-1001-D 100.53 61,60 .3 B392.196 10056505
ME1002 .02 8.3 .66 BITS.H5 .56
#1005 SB.4b " 51.70 6.7 B13.408 10135.144
S | %.76 .60 13.16 B
NOTES: ' |
'
ol Eleations are relative to arbitrary, datum establishe n site.
52) | New York State Coordinetes.

'riq:d'l to water in silo meesured 11-02-87.
I




Inc. - Government Services. Survey operations included deter-
mining the top of PVC riser (without cap) and ground surface
elevations relative to. an arbitrary permanent object on site,
horizontal control relative to the state grid system and in
addition,| survey the top of the open silo door for use in
calculating the ground-water elevation in the silo. Survey data
for Site| S-10 is presented in Appendix K. Survey data are
presented in Appendix K.

3._5I HYDRAULIC CONDUCTIVITY TESTING

A hydraulic conductivity test was performed on each well
following well development and prior to ground-water sampling.
The hydréulic conductivity tesf performed at this site is known
as a' slug-in or:-slug-out test. This test method involves
inserting a slug (solid PVC rod) intoc the water column in the
wel};to %aise the water level. The recovery of the ground water
back :down to static water level is then recorded over time.
Monitoring wells which did not have fully saturated screens were
tested by the slug out test only. Test data were recorded using
an In—sﬂtu SE1000B Data Logger hydrologic monitoring device.
Data was|evaluated using the Bouwer and Rice (1976) technique to
calculate the hydraulic conductivity for each monitoring well.
The actual field data and hydraulic conductivify calculations for
each well test are presented in Appendix D.

Table 3-5 shows the range of hydraulic conductivity values
compﬁted‘from data from each monitoring well at ATLAS Site S-10.
Values ranged from 1.5 X 1073 to 7.8 x 1074 centimeters/second
(cm/s} among all test results at the site. The values are
typical of the silty fine to medium sands, sandy silts and the
fractured sandstone bedrock encouantered at the site when

drillingh




TABLE 3-5

HYDRAULIC CONDUCTIVITY DATA SUMMARY
ATLAS SITE 5-10
HARRIGMW'S CCRNER, NEW YORK

L TYee DEPTH TO GROLND WATER HYDRALLIC DATE TEST
M. resté? (feet from TOO) ooty PERFORMED
(cw'sec)
M- 1001 stug in 61.40 1.5 x 10 12-28-87
Slug aut 61.40 2.0x 107 12-28-87
w1002 slug axt 8.3 63 x 107 12-28-67
- 1003 sl att 51.70 78x10™ 12-28-87
NOTES:
m Test Performed usirg In-Situ SE 10008 Data Logger hydrologic monitoring device.
@

Hydraul ic conductivity values calculated using Bauser and Rice Method (1976).

1
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3.6 SAMPLING PROGRAM

Geotechnical soil sampling at ATLAS Site S-10 was performed
during the drilling program, surficial soil duality sampling was
performed|on November 11, 1987, and silo and ground-water quality
samplés:were collected on December 11, 1987. Specific sampling
protocol | are contained in Appendix I -~ the Sampling and.
Analyticai - QA/QC-flan. Information relative to drilling and
sampling activities is presented here.

3.6.1 . Geotechnical Data

Drilling |at ATLAS site S-10 was initiated during the week of
October 27, 1987. The wells were drilled with a Acker "Soil Max"
and a Failing F~10 truck mnounted drilling rigs. Overburden

samples were obtained with a split spoon sampler at predetermlned
deptq§. ‘Two samples from each boring were analyzed for grailn
size distribution, moisture content, and Atterberg limits. The
data are presented in Table 3-6.

3.6.2 Ground-Water Samgliqg

A total Ff five well volumes of ground water were purged from
each monitoring well with a 1.5" x 3’ Teflon bailer prior to
sampling according to work plan specifications. Table 3-7 shows

puréing data for the site.

A ﬁiéﬁd ?ampling Report, (included in Appendix F), was kept for
each 'wall during sampling. The ground-water samples weare
designated corresponding to the monitoring well designations,
except for the ground-water sample from well MW-1001-D which was

'de51gnated MW-1001. The duplicate ground-water sample collected

from monltorlng well MW-1002 was designated MW-100D. A sample of
potable water used during drilling was collected on November 17,
1987., ' Pable 3-8 lists the number of samples and types of water
sampies taken at ATLAS Site S-10 and the parameters for analysis.




TABLE 3-6

SOIL LABCRATCRY DATA SLMMARY .
ATLAS SITE S-10
HARRIGAN'S CORNER, NEW YORX

PERCENTAGE ATTERBERG LIMITS
WELL SAMPLE SAMPLE PERCENTAGE PERCENTAGE WNIFIED SOIL MOISTURE
NO. NO INTERVAL (ft) SAND/GRAVEL SILT/QLAY  CLASSIFICATION CONTENT LL (a8 P1
M-1001  BS-3 4.0- 6.0 16.9 M 9.3 - NON PLASTIC -
MJ-1001  BS-5 8.0 - 10.0 &b 5.6 M 7.8 - NON PLASTIC -
MJ-1002  BS-3 4.0 - 6.0 7.9 M 16.8 - NON PLASTIC -
M-1002  BS-6 10.0 - 12.0 61.2 3.8 M 14.6 - NON PLASTIC -
M-1003  8S-6 10.0 - 12.0 0.9 M 9.2 % 1 3
M-10  BS-11 458.5 - 48.0 . 744 5.5 M 9.2 - NON PLASTIC -
NOTES:

LL - Licuid Limit
PL - Plastic Limit
Pl - Plasticity Irdex

CLASSIFICATION X SILT/CLAY
P oor W <5
P- M 5-12
?- < 5-12

™ > 12
C > 12
M or CL > 50
H > 350
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, i
A TABLE 3-8
) - GROND-WATER
SAMPLES AND PARAMETERS FOR AMALYSIS
ATLAS SITE S8-10
C HARRIGAN'S CORMER, NEW YORX
b | ' , Parameters
saple Type! " Rumber of Saiples
' Purgesbie Aramtics Base/Meutral Total
, ard Kalocarbors Extractables Metals
Field %' e 3 X x b
N
L
no
astity Cantrol (AE)
DLpli"zte 1 x x X
sarpling blark 1 x X x
Trip blak ’ 1 X - -
,' ‘,i' Do
1
anlity Assurance (USACE)
Dltpl.i%at'e 1 X x x
1]
Sampling blak 1 X b X
|
Trip-blak 1 x - -
Potzble Drilling Water 1 x - x
o
I
WOTES: | |
"
E - Laww Ewiramental, Irc.
USACE " -Lh?tadStatﬂArwmwafEmirws
x || = Indicates sample was collectad for chemical aralysis.

|
i
1
1
I
'

= Indicates ro sample was col lected.



Sampling ground' water from thHe wells included collecting the

following samples: field samples (3), a duplicate field sample
(for thlé site the duplicate was from well MW-1002), a ground
water‘equlpment rinsate, and trip blank (filled in the laboratory
before solpment to the site). Quality control samples were also
collected for the USACE. Following collection of the sample, the
equlpment was cleeped to prevent cross-contamination between
boreholes. Analytical results of the ground-water samples are
contalned in Section 4.2.

3.6.§I Silo Water Samples

! - L)
i

A sambie-was collected from the underground missile silo with a
1.5";?:3’ teflon bailer. The samples were designated SW to SWD
corre%ponding to -the sample and duplicate. A travel (or trip)
blank Was also analyzed in the sample batch and quality assurance
samples were collected for the USACE. Table 3-9 lists all of the
silo. water samples taken from.the site. Analytical results for

the s;lo ‘water samples are presented in Section 4.3.
I!l

3.6.4/ Shallow Soil Sample Locations S-1 through S-6

Lo
"

lil 5 . . . .
Sh@ll?w soil samples were collected at six locations on the site

usingﬂa stainless steel hand auger. The sample depths ranged

between 0.3 to 1.5 feet for all soil samples. Analytical results
for these samples are presented in Section 4.4. Figure 2-2 shows
the éempling locations. Table 3-10 lists numbers and types of
501l”samp1es collected and the parameters for analysis. Below :s
a fiescraptlon of the location and the ratiocnale for ~ach
locat;pn.
- 1S0il sample’ S-1 was taken north~¢agt of Monitoring wWall MwW-
"jpoa and east of the quonset hut on the east side or the

_%ite near the perimeter fence, This location was selected
to {monitor potential contaminants in the soil near MW-1003

and the quonset hut.




TABLE 3-9
- ! SILO WATER
' SAMPLES AND PARAMETERS FCR ANALYSIS
ATLAS SITE 5-10
HARRIGAN'S CORNER, NEW YORX
g
I
' Parameters
1 | -
Saple Typ2 | | Nutber of Sxples  Purgesble Argmetics Basa/Mettral Total
t ad Halocarbas Extractables Metals
v
Field shiple | 1 x x X
| i
o
Qelity Control (AE)
Dupelicate 1 x x X
]
Sampl irg blank 1 x x x
Trip blark Tq@ x - -
1
I I‘ l
anlity Assurance (USACE)
LR
DLpl-ic'ate 1 b 3 X b
Sawpli'rg blank 1 X X x
Trip b!lzrk 1(a) X - -
1l
\ o
c
Co
.
NOTES: i

AE Lﬁf Erwvircrental, Irc.
USALE United States Army Corpa of Ergineers
! Irtﬁimtes sample was collected for chamical zulysis.
-1 i Ir:ih'cates o saple wes collected.
Ore trip black was aralyzed for both groord and silo water szmles.
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P
TASLE 3-10
Vo SOIL SAMPLES AD
H ! PARAMETERS FCR AMALYSIS
. ATLAS SITE S-10
' HARRIGAN'S CORNER, NEW YORK
i :
' ! . Parameters
!
saple Type Murber of Sarples  Purgesble Aramtics Base/Neutral Total
' ' ard Halocarbas Extractables. Metals
P
i
Field. Sample ] 6 x X X
' ;E 1
[ Ll
P
uality Cantrol CAE)
i
I.
Duplicate, ' 1 x x X
) ' ! *
t
saplirg blark 1 X X X
Vb
i
Trip blark . 1 x - -
! i
HE
1
‘Quality Assurarce (USACE)
[} '
! -
beplicate | i x X x
Yo
Sar;ilir'q'{bl‘ak 1 X x X
Trip blatk 1 X - -
] i :
c
L
NOTES: || )
AE Lo Erwirormental, Inc.

USAE u*:ﬁtu:{ States Amy (orps of Ergireers
x lrﬁﬁcats sampde was collected for chemical znalysis.
- Irdicates ro sarple wes collected,

1 i




- Soil| sample S-2 was collected in a small drainage area in
the south corner of the site. This location was chosen to

monitor soil quality in the drainage area.

- §-3 lis located at the perimeter fence on the south-west side
|

* of the site. This location was intended to monitor
potential contaminants at the site boundary.

- S-4 |is located adjacent to Monitoring Well MW-1002 in the

siloc sump discharge. Possible contaminants from operation
of the sileo would have been discharged into this sump and
. cqula be monitored by this sample.

- 8-51is in the tile field on the western area of the site.
.This sample location was intended to monitor possible
releases from the tile field area.

' }

- Soil sample S-6 is the background sample. Results from the

background sample are the basis for comparison of soil
analytical results. The sample was taken on the north side
of the site entrance rocad on high ground.

3.6.4.1 |Sampling Procedure

Soils for chemical analysis were collected with a stainless steel
hand:auger. The auger portion itself was about a foot long and
three inches wide. At apprcximately one to two foot depth, the
fill'ed auger was put in a stainless steel bowl. Using a
stainiess steel spoon, the 40-ml vials for purgeable aromatics
and puigeable halocarbon (volatile organics) were filled directly
from the hand auger. There was no mixing of the soil at this
point. After all samples for volatile organics were taken, the
rest of| the auger was emptied into thke bowl. At sampling
locatiogs which were chosen for duplicate samples, a second
auger-full of soil was required. This soil was mixed with the
remains;of the first auger in the stainless steel bowl using a
stainlesF steel spoon. Samples for total metals and base neutral

| 3-19



|
extractables were taken from this- mixed soil. Specific
sampling:procedures are outlined in the Sampling and Analysis
Plan (Appendix I). Figure 2-2 shows all site sampling locations.

Soil sampling included collection of the following samples:
field saﬁples (6); a duplicate field sample (duplicate at S-4),
soil eqﬁipment rinsate, and a trip blank (filled in the
labbratofy before sﬂipment to the site). Quality control samples
were alsq collected for the USACE. Following collection of the
sample, the equipment was cleaned in accordance with procedures

stipulath in the work plan to prevent cross-contamination’

between sampling locaticéns.
|
|
|
|
> T kkkkk

%
|

—_—— ——————————



4.0 - TEST RESULTS

Three phases of sampling were performed at ATLAS Site s-10,
including: (1) ground-water gquality sampling (2) silc water
sampling 'and (3) surficial soil quality sampling. All sampling
events were completed in accordance with the Sampling and
Analyticél_QC/QA Plan, presented in Appendix I. Laboratory
analytical reports-ére presented in Appendix E and QA/QC data,
field sampling reports and chain-of-custody records presented in
Appendix F..

The analytical results are presented in this section.
Discussions of the data evaluation are presented in Section 5.0.
4.1 GROLITND WATER. ANALYTICAT RESULTS

ﬁ

Three moﬁitoring wells were sampled in accordance with the Work
Plan specifications (Appendix I). Table 4-1 lists the analytical
methods ﬁsed for ground-water samples and the detection limits
for thes; methods. Samples from the wells were analyzed for
purgeabﬂe aromatics, purgeable halocarbons, base/neutral
extractables, and metals. Table 4-2 lists all the analytical
results .for ground-water samples, including the rinsate, the
duplicate and the travel blanks. ‘
!

The ground-water results in Table 4-2 show that a total of four
purgeable organic compounds were detected in the ground-water
samples. Three of these constituents, trichloroethylene,
chloroform and toluene, were detected beluw laboratory detection
limits. ' The fourth constituent, methylene chloride, was reported
above the detection limit in two of the samples and the method
blank. ,Three base/neutral extractable compounds, di-n-butyl
phthalate, di-n—-octyl phthalate and bis {2=ethyl hexyl) phthalate
were detected below the detection limits. Totzl Barium, and
total lead were detected, but the values were below regulatory
criteria. These analytical results are evaluated in Section 5.0.

QA/QC_results are discussed in Section 4.5.
|

4-1
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TABLE 4-2
SIMMRY OF FOSITIVE ANALYTICAL RESLLTS FOR GROND WATER
ATLAS SITE 5-10
RARRIGAN’S CORMER, MEW YORK
ALL RESILTS IN M3/L
SHPLED DECDBER 12, 1567

Sample Desigation

MR irip Methad Potable
M-1001  M-10R2 oo’ MA10B Rirsate  Blak . Blak  Orillirg
Water
Purgesble Aromtics
ard Halocarbers |
Methylere chloride 0.020 0.013 0052 .05 Q.05  9.005  0.058 10
Trichlorcethylere 0.005 0 4] b 1] L 0 3]
| hlorofom 0 0 0 \D 0 ©.05 0 o
| Toluena <0.006 . W N o] 0005 0,005 19} N
N Base/Neutral Extractables
. Di-mtatyl phthalate 0.010 ©.010 ©.010 <.010 0 NT ©.010 NT
Di-ncctyl ghthalate ND ND N 1,010 N NT D NT
Bis (2-ethyl hexyl)
chthalate 0.010 €.010 <0.010 €.010 .010 NT ©.010 NT
Metals (Total
Berium (B2) 0.089 0.022 0.02 0.073 D NT NT 0.0
Leed (Pb) ’ 0.006 0 L] 0.013 0 NT NT )

NOTES;

(1) Groud water dplicate sanple frao Md-1002.

(2) < irdicates compoud present felow liste. meesurable detection limit.
N = Cawstituert not detected in sample

NT = Sample rot zwiyzed for crstin.su.



4.2 DRILLING WATER RESULTS

A grab sample of potable drilling water collected from the water
truck used during drilling operations was analyzed for total
metals and purgeable aromatics and purgeable halocarbons. This
was done due to the large volume of drilling water used at the
site. Results showed only total barium above detection limits,
at 0.04 mg/l. Anaiysis of the water collected from the water
track used during drilling wells MW-1001-D and MW-1003 indicates
no contaminants from the water truck influenced water quality in

the monitoring wells.
4.3 SILO WATER RESULTS

A silo water sample was obtained through an access hole drilled
through one of the concrete silo doors. Analytical methods
utilized for the ground-water samples were also used on the silo
water samples. Table 4-3 presents the analytical results for the
silo samples. C

Table 4-3 shows three purgeable organic compounds, methylene
chloride, chloroform ethyl benzene, and toluene were detected
below laboratory detection 1limits. Additionally, three
base/neutral extractable compounds, di-n-butyl phthalate, di-n-
octyl phthalate and bis (2-ethyl hexyl) phthalate, were detected
below detection limits. O0f the total metals, only barium and
lead were detected in the samples. These analytical results are
evaluated in Section 5.0. '

4.4 SOIL ANALYTICAL RESULTS

Six shallow soil samples were <oliacted at ATLAS Site S$~10 and
analyzed for purgeable aromatics, purgeable halocarbons, base/
neutral extractables, and mnetals. The analytical methods . used
are shown in Table 4-4.



®

TABLE 4-3:

SIMUARY OF POSITIVE ANALYTICAL RESILTS R SILO WATRR

ATLAS SITE $-10

HARRIGAN'S CCRMER, NEM YORK

ALL RESLTS IN MG/L

SNPLED DECEVBER 12, 1967

Sample Desigration

SR Trip Methed
Parameter SN soP Rirsate Blark Blak
Purgeshle Aromatics
ard Halocarbors
Methylere chloride €059 Q.05 Q.08 Q.05 0.058
chloroform W 1) 0.005 <0005 WD
Ethyl berzere a D D <.005 {v] 1)
Toluere : ) N ) <0.005 €0.005 w
1 *
Base/Neutral Extractables
* Big (2-ethyl hexyl) phthalate <0.010 <©.010 <0.010 NT <0.010
" Di-nebutyl phthatate 0,010 €0.010 <0.010 Nt £.610
Di-n-ectyl phtfulate <0.010 [13] (4] NT 1)
¥etals (Total)
r ' __
Barium (Ba) ' 0.0 0.028 D NT NT
Lesd (Pb) 0,05 0.027 0.006 NT NT
1
NOTES: '

(1) $ilo dplicate saple,

L

i{2) < irdicates compourd detectéd but below the Listed messurable detection Limit.
N = Castituent not detected in the saple.
"NT' = Sample rot amalyzed for coretituent,

'
1
1 | i
.



TABLE 4-4
ANALYTICAL METHDS RR SOIL
ATLAS SITE 5-10
HARRIGAN’S CORMER, NEW YORX

Pacameter Method " ' Detection Limit (ma/ka) >
Purgesble Aramatics 8260 (G/MS) 0.5 - 1.0
Purgesble Halocarboe B240 (GC/MS) 0.5 - 1.0

i N '
i :
Base/Meutral.

Extractables | . 8270 (G/MS) 0.3 - 1.6
Metals:

Iy » €010 (1) 2.0

As _ 7040 (Furece M) 1.0

Ba r &10 CICP) 1.0

edi A €010 (ICP) 1.0

cr! ‘ £010 ¢ICP) 1.0.

Ha 7471 (Cold Vapor) 0.1

Po | 10 (10°) 0.5

Se: 7760 (Furece AR) ) 1.0

i
NOTES:
{ :
(1) Statement of Work, Project No. COPNYOR1S00 and EPA, SW-845, 1986.

For Ecology & Ervirament, Irc., laooratory equiprent and aralytical procedures.



Test results are shown in Table 4-5. No purgeable aromatics were

found above the detection 1limit in the soil samples. One
purgeable halocarbon, methylene chloride and one base neutral
compound, di—n—octyl phthalate were detected 1in the samples at
low levels.\ Four additional base/neutral compounds were
reported present in the soil samples but concentrations below the
metﬁod. detection limit. Detectable levels of arsenic, barium,
chromium and lead were observed in some samples. However, all
concentrations of metals were within the normal range of metals
in soil (Bowen, 1966) and all were within the same order of

magnitude as the background sample S-6.

4.5 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

Quality Assurance/. Quality Control (QA/QC) criteria for this site
was ‘delineated in the Work Plans contained in Appendix H and I of
this .report. QA/QC criteria are established for sampling methods
and testing procedures as well as documentation of control and

organizational responsibility.

Five types of QA/QC samples for ATLAS Site S-10 were analyzed by
the: laboratory. These samples consisted of duplicates,
replicates, spikes, travel blanks and sampler rinsates. In
addition to these samples, the laboratory'has established
internal QA samples which are used to analyze method contrels,
instrument calibration and internal QA procedures. Complete
analytical results and QA/QC results are in Appendices E and F,

respectively.

Duplicates of a ground-water sample and a soil éample were
collected at the site. The ground-water sample duplicate was

taken at monitoring well MW-1002. No purgeable arcmatics, or
base/neutral extractables were deltected in the ground-water
duplicate. Results from the ground-water duplicate are
consistent with the field sample. The following results were



." =

TABLE 4-5
POSITIVE ARALYTICAL RESLLTS AR SOIL
ATLAS SITE $-10
HARRIGAN'S (IRMER, MNENW YORX
ALL RESLTS IN MG/XG
SAWPLED NOVBMEER 10, 1967

Sample Desigation
. Trip Method
parameter s1  s2 s3  s4  s0M? s5 56 Rirsate Blak  Blak
Purgesble Halq:arh:m
Mettylere chloride 2.2 2.2 2.3 1.8 1.9 2.1 24 0.008 0.008 1.4
Basa/Neutral Extractebles
Di-nbutyl phthalate 0.BCL 9.8 9.8 03 9B OF 03 0 AT 0.010
Bis(2-ethyl hexyl) 4B OB 9.8 9B OB 4B AT 0.3 NT 0
;:htﬁalatg .
Di-nroctyl phthalate D 1) ND D H o) 1) W 0.0£0 NT 0.072
Pyrere . 0 o 0.3 ) i) ) 0 N NT 1)
Pheranthrene ND Al .3 ] D N D ) NT )
Metals
Arsenic (As) 2.% 24 2.8 1% 3% .&% 3.3 o NT NT
Barium (Ba) 53 87 H3 BL 59 474 I8 0 Kt NT
 Chramium (Cr) 748 486 641 BR 5.3 8RN L6l N NT NT
Lead (Pb) B[S 3.4 85 17.2 102 408 815 N NT NT
NOTES:

(1) Duplicate saple fram S-4

(2) Backgroud sail sample.

(3) <« irdicates campoud present belad messurable detection Limit.
ND - Castituent rot detected in sample.

NT - Sarple not aralyzed for constitoent.



obtained for ground-water parameters present above the detection

limits in MWl and the duplicate.

Parameter MW-1002 MW-100D (duplicate)
Methylene chloride 0.02' mg/l 0.01 mg/l
Barium 0.022 mg/1 0.022 mg/1

+

A silo water duplicate was taken. Good comparison of detected
analytical results was evident between the field sample and the
duplicate sample:

Parameter SW SWD (duplicate)
Barium 0.029 mg/1 0.028 mg/1l

Lead 0.025 mg/1 - 0.027 mg/1

The soil sample duplicate was collected from the S$-4 field
sample. No purgeable aromatics, were detected in the soil
samples. The consistency between duplicate and field sample were
good for all parameters. Results whicii were present above the
detection limit in S-4 and the duplicate are noted as follows:



Parameter S-4 S-D (duplicate)

'
I
|

Metnylebe:cnloride 1.8 mg/kg 1.9 mg/kg
Arsenic | . T 1.64 mg/kg 2.36 mg/kg
Barium’ 28.0 mg/kg 25.9 mg/kg
Chromium | 8.82 mg/kg  5.31 ma/kg
Lead 17.2 mg/kg .  10.2 mg/kg
Di-n-butyl |

‘phthalate ' 0.35 mg/kg <0.33 mg/kg
Bis (2=ethyl hexyl)

'phthalate .  <0.33 mg/kg <0.33 mg/kg

Replicaté samples are aliquots of a single sample that is split
on arpival at the laboratory or when analyzed. Replicates are
analyzed.as separate samples and compared to the original
sambles, yielding a relative percent difference. One water
SaMplés ((MW=-1001) was replicated, and the relative percent
dlfference was 0.28 percent. Two soil samples (S-4 and S-D) were
repllcated as well as the soil rinsate. The relatiﬁe percent
difference for all of the soil- related‘samples was zero.

Splkes are known amounts of analyte that are added to a sample.

Both the sample "and the spiked sample are analyzed and the
results compared. Percent racoveries are calculated to determine
the amount of analyte a&ded. If the spike analyses is accurate,
the percent recovery should equal the amount of analyte actually
addedq-_The spike technique is routinely used in xhe laboratory
to~caﬂibrate equipment. Table 4-6 chows the results of the spike
analysesé For total metals in water, percent recovery for spiked
samples ranged from 78 to 115 percent. Percent recovery for
total’ metals in soils ranged from 90 to 110 percent. EPA Quality
Cont;ol 'Adv1sory' Limits (EPA 1984) . have been established to

4=10



TABLE 4-6

QWL ITY CONTROL: PERCENT RECDMERY
) FOR SPIKE SAWPLES
ATLAS SITE $-10
HARRIGAN’S CIRMER, NEW YCRX

Parameter i Medium Percart A X
! Recovery Limits m
A (rarge) (rarge)
|
! J
MATRIX. SPIKE: |
X iy
. Total Metals water ) - 15 & - 15
|
Total metals soil 50 - 110 2 - 17

NOTES:

(1) EPA advisory limits expressed as a percentage.

Sauce:

'

Irorganics - EPA, 1984
Organics - EPA, Septenter, 1986



determine acceptable spike percent recoveries for various
parameters. All samples analyzed were within the EPA QC advisory
limits.

Surrogate spikes are compounds which are similar to the analyte
in chemical composition, extraction and chromatography, but which
are not normally found in the field sample (EPA, September 1986).
A common tracer element used in surrogate spikes is deuterium.
The surrogate spike sample is analyzed and the percent recovery
of theé added chemical is computed. Percent recoveries for
base/neutral organics in waﬁer ranged from 47 to 93 percent.
Purgeable organics in water percent recoveries range from 72 to
110 percent. Low recoveries were due to slightly low addition of
the surrcgate. Base/neutral percent recoveries in soil range
from 67 to 107..- Percent recoveries for purgeable organics
(aromatics and halocarbons) in soil range from 94 to 114 percent.
Percent recoveries from purgeable organic and base/neutral
compounds for the soil rinsate surrogate ranged from 92 to 102
and 49 to 92, respectively. The surrogate analyzed for purgeable
organics from the potable drilling water sample reported a
percent recovery of 94 to 100. The above percent recoveries are
all within the EPA QC Limits. The surrogate spike recoveries are
listed on Table 4-7.

A travel or trip blank consisting of de-ionized water was
analyzed for purgeable organic compounds (purgeable aromatics and
halocarbons) in ground water and scils. Oonly one constituent
methylene chloride, was detected in the soil trip blank. This

. chemimal was also detected in the laboratorv method blank, thus

it is unlikely that contamination was introduced during sample
collection and shipment. Analytical data for the travel blanks is
included in Appendix F of this report.

A sampler rinsate was collected from the ground-water and silo
water sampler (Teflon bailers) and soil sampler (stainless steel
hand auger) to monitor field cleaning techniques. Sampler

rinsates consisted of de-ionized water which was passed through

4-12



TABLE 4-7
QALITY CONTRCL: PERCENT RECOVERY
FOR SLRROGATE SPIKE SAMPLES
ATLAS SITE S-10
HARRIGAN'S CCRMER, NEW YORK

Parameter ' Hediun Percent

EPA CC
Recovery Limits (1)

(rarge) (rarge)
PLRGEABLE CROANICS \ater : 2 - 110 2% - 127
f soil % - 114 28 - 142
yater & % - 12 % - 127
, + wter & % - 100 % - 127
BASE/NELITRAL EXTRACTABLES \ater 7 -5 2% - 127
Sofl & - 107 28 - 143
water @ - % - 127

NOTES: 1’

(1) EPA advisory limits eqressad a3 a percentage.
‘ Sam: Organics - EPA, Comtract Lsboratory Programs, Septemier 1986
(2) Surrogate satple fram soil rirsate results.
(3) Pertant recovery of surrogate spike value taken fram potable drilling water amlytical repoct.



the samplér and subsequently analyzed for the same parameters as
the field samples. Results from the sampler rinsate sample
showed concentrations of methylene chloride, toluene and bis (2-
ethyl hexyl) phthalate below the quantifiable detection limit.
The silo water rinsate sample contained concentrations of
methylene chloride, chloroform, ethyl benzene, bis (2-ethyl
hexyl) phthalate and di-n-butyl phthalate below detection limits.
Total lead was detected at 0.006 mg/l in the silo rinsate. The
soil rinsate contained low levels of methylene chloride and di-n-
octyl phthalate, both of which were found in the method blank and
bis (2 ethyl-hexyl) phthalate below the detection limit.

Document control was used in this investigation to provide QA/QC
for sampling protocol and sample Chain-0f-Custody. Documents
were completed and signed in the field by the sampling personnel
to assure adherence to QA/QC guidelines.

Field Sampling Reports were completed at each sampling location.
These documents included sample identification, number and type
of sample containers, and the preservation method. The Field
Sampling Reports alsc record the sampling personnel, the sampling
method, and specific sampling protocol. The Field Sampling
Reports for ATLAS Site S-10, contained in Appendix F, record the
QA/QC data for sampling. .

Chain-of-Custody Reports were maintained for each cooler used to
ship samples to the analytical laboratory. The reports were
completed by field sampling personnel and the scientist who
received the samples at tha laboratory. These reporis indicate
that all the samples were received by the laboratory in
satisfactory condition for the requested tests. Chain-of-Custody
Reports are contained in appendix F.

A sample. tracking record is shown in Table 4-8. All samples were
analyzed within specified holding times. Specified holding times
were dictated by the Work Plan contained in Appendix I.



TABLE 4-8
SAPLE TRACKING RECORD .
ATLAS SITE $-10
HARRIGAN’S CORMER, NBMW YORX

MAXIMM HOLDING TIMES

» DATE L8 DATE SPECIFIED ACTUAL
ANALYSIS MEDIA NP RECEIPT ANALYZED gy ieTHD '
METALS Soil WNer  NvE MAT - 1887 6 mnths 7 days
Grourd water 12711 12712 12/15 - 1/6/88 6 maths 26 days
* §ilo water 12711 12/12 12/15 - 1/6/88 & months - % days
EXTRACTABLES, Soil 11N 11112 M7 (ext),12/1-2 7 cays until extrac- & (ext), 21 cays
Groud water  12/11 12712 12718 (ext),1/5/88  tien & 40 days after 7 (ext), 2 cays
Silo water - 12/M 12712 12718 (ext), 1/5/88 extractian 7 (ext), 24 days
PLRGEABLE CRGANICS  Soil 1M1 1712 1z -2 14 cays 11 days
L Groud sater 12711 12/12 12/3 1% cays 12 cays
Silo water 121 12/12 12/S 14 days 12 days
rdIES::

(1) Merciry specified maximum holdirg time 28 diys.
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4.6 FACTORS TNFLUENCING RESULTS

)

Low concentrations of methylene chloride, chloroform and toluene
were found in selected samples. The concentrations of methylene
chloride in the samples were consistent with the concentrations
detected in the method Dblank. Equivalent detectable
concentrations in the laboratory method Blankfindicate the
introduction of 1low level contamination during sample
preparation in the laboratory or laboratory analysis procedures.
Concentrations of chloroform and toluene were reported in the
rinsatel and trip blank samples of the ground and silo water
analyses. The presence of these constituents in these samples
and not the monitoring well samples suggests the de-ionized water
supplied by the laboratory for rinsate samples and the de-ionized
water in the trip. blank were contaminated in the laboratory.

An inguiry to the chemical laboratory, Ecology and Environment,
Inc., into the source of the phthalate compounds (di-n-butyl
phthalate, di-n-octyl phthalate and bis (2-ethyl hexyl)
phthalate) in the laboratory was made subsequent to sample
analyses. Results indicate the phthalate compounds were being
exposed to the sample through a technician’s plastic gloves.
Therefore, samples which reported the presence of phthalate
compounds which were similar to levels reporﬁed in the method
blank ' should be evaluated as contaminated by the iaboratory and
not the present at the site (verbal, Tony Bogelin, Ecology and
Environ@ent, Inc., January 26, 1988). A letter £f£rom the
laboratory commenting on this source of contamination is included
in 2ppendix F.
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5.0 INTERPRETATION OF TEST RESULTS

5.1 EVAILUATION OF SITE CHARACTERISTICS

ATLAS Site S—lolis located in the community of Harrigan’s Corner
of the northeast Adirondack region of New York State (see Figure
2-1). The area is chiefly comprised of foothills underlain by
Ccambrian age sedimentary rocks and deposits of glacial till.
Ground water occurs primarily in secondary openings of bedrock
and in the till deposits.

Monitoring wells jnstalled at Site S-10 were screened in the till
overburden and in bedrock at varying depths. Soils encountered
ranged from silty sands to sandy silts with cobbles and boulders.
Rock encountered was generally .2 competent guartz sandstone
occasionally becoming arkosic with weathered fractures zones.
Hydraulic conductivity test results correspond to materials
screened ranging from 1.5 X 1073 to 7.8 x 1074 cm/sec.

Ground water was encountered at varying depths ranging from 8.36
to 61.66 below the top of the PVC riser. These depth to water
measurements indicate perched zones of ground water at the site.
The direction of ground-water flow could not be calculated due to

the wide variation of water levels in the wells.

Topography at the site is =z gentle grade with the only notable
relicf being the built up area around tl:c missile silo. Svurface
drainage follows the topography to the south towards Thurber
Brock. A drainage swale exists in the eastern area of the site
which also drains to the south.

5.2 EVALUATION OF TEST RESULTS

The analytical results for this study are summarized in Tables 4-
2, 4-3, and 4-5 of this report. Tables 5-1, 5-2, and 5-3 lists

5=1
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TABLE 5-3
SUMMARY OF SOIL CONTAMINANT
CONCENTRATICNS COMPARED TO AVERAGE BACKGROND LEVELS
ATLAS SITE s-10
HARRIGAN'S CORNER, NEW YORX

7 Maximm Sample
Parameter Concentration Location Typical Cocentratias of Soil(”
(mg/kg) No.

‘Base Neutral Extractables
Phenenthrene 0.3 s-3 NA
Pyrere 4.3 s-3 NA

Metals (Total)
Arsenic 3.3 S-6 6 (1-40)
Barium 8. 5-6 S00 (100-3000)
Chromiun 8.9 5-5 " 100 (5-3000)
Lead .5 s-1 10 (2-200)

. NOTES:

(1) Average cocentrations and range of cacentratias, (Bawen, 1968).
(2) < = Detected but below meesurable detection limit.

MA = No Typical soil corcentration has been established for this comstituent in soil.




the maximum ground water, silo water and soil concentrations for
the‘parameters detected at Site S-10. For comparison, the two
tabies containing silo and ground water results also list the
fe@eral regulatory criteria. The table containing the soil
regults list typical background 1levels (Bowen, 1966) for
natprally occurring metals in soils.

5.2.1 Ground Water™

]
Tw& purgeable organic compounds, trichloroethylene and toluene,
were reported present below the detection 1limits. Both
constituents were detected in monitoring well MW-1001-D. The
tquene concentration was below the Maximum Contaminant Level
Gogl (MCiG) of 2.0 mg/l and trichloroethylene was below the

- Maximum Contaminant Level (MCL) of 0.005 mg/l. These

constituents may be the result of DOD activities, however, their
coqcentrations are below federal standards and do not constitute
contamination as defined in the Statement of Work (SOoW).
| : .

Total bariﬁm was reported in each of the three meonitoring well
saﬁples and the duplicate. The highest concentration, 0.089
mg}l, detected in well MW-1001-D is below the MCL of 1.0 mg/l.
The highest total lead concentration reported (MW-1003) was' below
the MCL of 0.05 mg/l. These concentrations of total metals are
believed to represent background levels.

5.2.2 Silo Watexr

=
The silo water results indicate no purgeable organic or
base/neutral compounds related to the site. Two total metals,
barium and lead, were detected in the samples but the
copcentrations were below the MCL’s of 1.0 and 0.03 mg/l,
reépectively. Based on the analysis the silo water is not

contaminated.




Ana?ytical results of surficial soil sampling indicated no
purgeable organic compounds related to the site. Base/neutral
ext%actable results indicate two compounds, phenanthrene and
pyr?ne, present in soil sample S-3 both below the detection
liméts. Phenanthrene and pyrerie are constituents in gasoline and
coal .tar may be the result of DOD activities. There are
curFently no federal or state standards for these constituents in
soil.
Four metals were alsc detected in the soil samples. These metals
include arsenic, barium, chromium and lead. All concentrations
repbrted are below or within the average background range (Bowen,
19é6). Barium in- sample S-6 was anomalously elevated (3538 mg/kg)
but still within the typical average background range. These
cchentrations are believed to be background and not indicative

of 'contamination.



[

‘6.0 PRELIMINARY CONCLUSIONS AND RECOMMENDATION

The|purpose of this 1nvest1gatlon was to assess the presence of

contamlnants in the ground water, silo water and scoils at the

SLta which may be related to DOD activities.

BaJed}on evaluation of the test results collected from the

invéstigatibn, the data can be summarized as follows:

Ground-water analyses reported toluene and trichlorocethylene
present below detection limits in the sample from monitoring
well MW-1001-D. These concentrations are below federal

staridards and do not represent contamination.

THe 'silo water is not contaminated for the parameters

analyzed.

Soil analyses from sample S-3 indicate two constituents,

pheﬁanthrene and pyrene present below detection ‘limits.

Results of metdls analyses in the soil samples were all
béloﬁ or within the average background range (Bowen, 1966).
Barium in sample S-6 was the only high value reported in
cﬁmparison within the other soil sampleﬁ. The level of
bérium is within the normal background range.

Lo
'

Th# following conclusions and recommendation are based on data
COilected and .evaluated at ATLAS Site S-10:

I o TR

—-0-—

wa‘level contaminaticon is suspect~Z in the ground water at
wéll location MW-1001-D due to the detectable presence of
tsluene and trichloroethylene. These unqua:mntifiable
concentrations are helow federal standards and pose no grz2atb

environmental concern.

Water in the missile sile is uncontaminated for the

ﬁarameters analyzed.



Detectable concentrations of phenanthrene and pyrerne,. both
r 2]

constltuents in gasoline and coal tar, were found in soils

at'Locatlon S-3. There are no federal standards for these

compounds in soili

i
An anomalous barium level was reported in soil sample S-6.

ThlS concentration is within the typical average background
range for barium and is not considered to be indicative of

env1ronmental contamination at the site.

Based on the preceding conclusions, we recommend ATLAS Site §-10

in Harrlgan s Corner, New York not be referred to the Missouri

River glylslon (MRD) for further investigation.

) >
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