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This report presents the findings of the Installation Restoration Program

M
+
"IN
v!

(IRP) Phase 1 Records Search/Installation Assessment of Hanscom Air Force Base

-
Es "
s '

¢ - &

N
[1

(AFB) in Massachusetts. As intended by Phase I of the Air Force IRP, this

S—
7 orawTy

investigation identified the potential for environmental contamination from
past waste management and disposal practices and assessed the probability of L
contaminant migration that could have an adverse effect on public health and

the environment.

Installation Description

v
I I

¥

Hanscom AFB is located in Middlesex County, Massachusetts, 17 miles

—~—
"

L

northwest of downtown Boston. The base occupies land in the towns of Bedford,

¥
?

]
PR

Concord, Lexington, and Lincoln. The site was established as a public airport

*

v ¥ e w
RPN
o8

in 1940, and military aircraft activity began in 1942. The airport was

v

"k ¢
TR,

P I

ISR

donated by the Commonwealth of Massachusetts to the Air Force in 1952. The

primary misrion of the base is command, control and communications systems

-

acquisition by the Electronic Systems Division. The base's runways and

>
»
e
LI
.
o . o

adjacent land were returned to the Commonwealth of Massachusetts in 1974 and

Y
25 b
it

- -

are now operated by the Massachusetts Port Authority as Hanscom Field, a

. -
[

»

civilian airport.

]
%
o

2w

[
>
f)

LA
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s

Major historic base activities have included the following:

H
»
L
.
)

r
’4'.

&

o State-owned civilian airport and support facilities (1940 to 1952
and 1974 to present)

) Air Force airfield and support facilities (1952 to 1974)

) Lincoln Laboratory Research and Development Facility (1952 to
present)
o Air Force Cambridge Research Center (1955 to present, now partly the

Air Torce Geophysics Laboratory and two divisions of the Rome Air
Development Center)

rheliet
L *
PR PRI PO

l.‘

<

n
.

1+

0 Air Systems Integration Division (1957 to 1960)

ES-1 .
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o Air Material Command Electrounic Systems GCenter (1959 to 1961, some
functions incorporated into ESD, others into Air Force Logistics
Command)

) Air Force Command and Control Development Center (1959 to present,

now the Electronic Systems Divigion)

o Electronics Systems Center (1960 to rresent, now part of the
Electronic Systems Division).

Environmental Setting

The review of the environmental setting of Hanscom AFB and Hanscom Field

revealed the following geologic, pedologic, hydrologic, and ecologic condi-

tions that influente the movement of hazardous materials in the environment or RN

may be adversely affected by the presence of hazardous materials: Y

o A dual aquifer system exists at Hanscom AFB and comprises an upper i
unconfined aquifer consisting of outwash deposits and a lower :
semi-confined aquifer consisting of tills. These two units are
separated by low-permeability lacustrine deposits.

o The bedrock surface exerts considerable control over local ground- Ot
water flow; however, the overall groundwater flow system is k
controlled by topography and surface hydrology.

) Groundwater flow is generally in the north or northeast direction

o The outwash and till aquifers are not used as sources of water at o
the base due to low production rates. The water supply for the RS
base, with the exception of the Air Force Trailer Home Park which
uses Bedford well water, is the Quabbin Reservoir in western
Massachusetts, provided by the Metropolitan District Gommission.

e
o All three wells located in Bedford's new well field north of 0
Hartwell's Hill have been taken off line due to the detection of oo
trace levels of TCE, and iron and manganese concentrations. v

o Water from monitoring wells at Hanscom Field contains varying s
concentrations of TCE, DCE, toluene, and other volatile organic N
compounds., RO

LY

k‘,.':'

o Surface water drainage is primarily controlled by the storm sewers f{t
throughout the base. -

o The storm sewer system discharges into the Shawsheen River and Elm —
Brook. o

ES-2
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o Soils in the vicinity of base have been drastically disturbed by
construction activities. These soils, however, reflect the
properties of native soils existing prior to construction of the
base. Hence, soils are similar to the native soils present outside
the base perimeter.

o Most of the soils saverely limit land use because of saturation.

Findings and Conclusions

The review of past operations and waste management practices at Hanscom
AFB has resulted in the identification of 13 sites which may have resulted in
environmental contamination and have potential for contaminant wmigration.
Other industrial operation sites were reviewed and eliminated from further

evaluation based on the methodology presented in Section 1.4

The identified sites have been evaluated and ranked using the Air Force
Hazard Assessment Rating Methodology (HARM). The HARM evaluates potential
receptors, waste characteristics, and migration pathways in order to determine
the relative potential of uncontrolled hazardous waste disposal facilities to
cause health or environmental damage. The results of the rating methodology

applied to the identified sites are summarized in Table ES-1.

Based upon an evaluation of the 13 identified sites, recommendations have
been made for further investigation of 9 sites through a Phase II confirmation
effort. In summary, each of these sites should be subject to a combination of

sampling and analysis.
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$ TABLE ES-1 L
SITES AT HANSCOM AFB EVALUATED USING THE HARM METHODOLOGY ——
Rank Site Name Dates of Operation Overall tfh
of Occurrence HARM Score N
b
1 Fire Training Area II Late 1960-1973 86
2 Paint Waste Disposal Area 1966-1972 86
3 Jet Fuel Residue/Tank 1959-1963 85 e
Sludge Area S
4 Sanitary Landfill 1964-1974 80 jté
5 Fire Training Area I 1950-1960 77 o
e
6 Former Filter Beds 1940's-1984 71 b
7 Industiral Wastewater 1955-1974 69 X
Treatment System R
8 Seott Circle Landfill 1950's-1973 65 e
Panyec]
9 Administration Bldg. 1954 56 ;{,
Jet Fuel Spill o
10 Mercury Spill 1975 48 e
Bldg. 1128 b
ey
11 Various Fuel Spills on 1960's-1973 45 L

Runways and Taxiways

12 AAFES Service Station February 1981 6 :
Gasoline Leak s

13 Motor Pool Spill December 1981 6
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1.0 INTRODUCTION

1.1 BACKGROUND AND AUTHORITY

The United States Air Force (USAF) has long been engaged in a wide
variety of operations involving toxic and hazardous materials. Federal,

state, and local governments have devcloped strict regulations to require that

disposers identify the locations and contents of disposal sites and take ;%l
action to eliminate environmental and health hazards in a responsible manner. :?:
The primary Federal legislation governing disposal of hazardous waste are the ii
Resource Gonservation and Recovery Act (RCRA) of 1976, as amended, and the Tﬂ
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 ji%
(CERCLA). .
ey
o
Under Sections 3012 and 6003 of RCRA, Federal agencies are directed to :T
assist the Environmental Protection Agency (EPA) and state agencies to ;51
inventory past disposal sites and make the information available to requesting ﬁl
agencies. Under Section 105 of CERCLA, the National 0il and Hazardous ;é
Substances Pollution Contingency Plan (NCP) was revised to provide Federal &?
authority to respond to the problems of abandoned or uncontrolled hazardous :E
waste disposal facilities. Section 104 of CERCLA and Executive Order 12316 Eﬁ
place authority for carrying out the provisions of the NCP as they apply to :i
Department of Defense (DOD) facilities with the Secretary of Defense. DOD and ;7
EPA entered into an agreement on August 12, 1984 to clarify each agency's ig
responsibilities and commitments for conducting and financing response actions E;
under CERCLA. The agreement, titled Memorandum of Understanding Between the o
Department of Defense and the Environmental FProtection Agency for the -
Implementation of P.L. 96-510, The Comprehensive Environmental Response, }:
Compensation, and Liability Act of 1980 (CERCLA), is provided in Appendix A. .
To ensure compliance with these hazardous waste regulatinns, DOD :T
developed the Installation Restoration Program (IRP). The current DOD IRP ,é
1?;; policy is contained in Defense Environmental 'ality Program Policy Memorandum bi
= (DEQPPM) 81-5, dated December 11, 1981, a mplemented within the Air s
Force by a message dated January 21, 1982. 1-5 reissued and amplified N




all previous directives and memoranda on the IRP. The IRP is the basis for et
response actions on Air Force installations under the provisions of CERCLA.
DOD policy is to identify and fully evaluate suspected problems associated
with past hazardous contamination, and to control hazards to health and

welfare that result from these past operations.

The Air Force IRP is a four-phase program, consisting of the following:

o Phase I: Installation Assessment/Records Search - Identifies the e
potential for environmental contamination from past disposal -—
practices and assesses the probability of contaminant migration that P

could have an adverse effect on public health or the environment.
Recommendations are made for Phase I1 efforts.

o} Phase I1: Confirmation/Quantification - Based on the findings of Tl
Phase I, potential contamination sites are assessed through sampling i
and analysis to confirm the presence and extent of contamination.
Recommendations are made for actions to mitigate adverse environ-
mental effects and prevent migration.

o Phase II1: Technology Base Development - Supports the development
of a project plan for controlling migration or restoring an ‘
installation, and responds to research requirements identified in _—
Phase 1I.

o Phase 1V: Operations - 1Implementation of remedial measures
(construction, containment, or decontamination) required to control T
hazardous conditions. el
b
1.2 PURPOSE e
This investigation constitutes the IRP Phase I Installation Assessment e
for Hanscom Air Force Base (AFB) located in Lexington, Concord, Lincoln, and f:
Bedford, Massachusetts. The objective of this investigation is to identify :jg
the potential for environmental contamination from past waste management if:
practices, evaluate the probability of contaminant migration, and assess the ; :
potential hazard posed by past disposal activities. The extent of RO
environmental contamination has been determined through detailed analyses of .f}
. available site records and interviews of base personnel, including a review of -é-
A installation history and environmental conditions that may contribute to B
pollutant migration (AFESC, 1983). o
—
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The results of the investigation are presented in this report and are
intended to provide sufficient information to determine the requirements and

scope of Phase II confirmation efforts.

1.3 SCOPE

The scope of the Phase 1 investigation of Hanscom AFB covers Air Force
and Air Force contractor activities on currently and previously owned and

leased Air Force properties, including the following:

o The current confines of Hanscom AFB (see Section 3)
0 The following off-base Air Force facilities:

- Prospect Hill Electronics Research Annex

- Sudbury Electronics Research Annex

- Maynard Geophysics Research Annex

- Solar Radio Observatory at Sagamore Hill

- RADC Electromagnetic Test and Measurement Facility
- Fourth Cliff Recreation Annex

- North Truro Air Force Station

o The current confines of Hanscom Field (see Section 3), formerly part
of Hanscom AFB and currently owned and operated by the Massachusetts
Port Authority (Massport).

The Phase I activities included:
o Obtaining environmental information from Federal, State, and local
agencies
o On-base visit including the following:
- records review
- personnel interviews
- field investigation
- helicopter overflight and aerial photographic coverage
- photographic coverage of existing facilities and conditions
o Evaluation of disposal practices and application of the Air
Force's llazard Assessment Rating Methodology
o Recommendations of a scope for Phase 1I.
This report presents the findings of the above activities.
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1.4 METHODOLOGY

The methodology used for this Phase 1 investigation was that specified
by the USAF as shown in Figure 1-1. The investigation was conducted by JRB
Associates, a company of Science Applications International Corporation,
under contract to the Air Force Engineering Services Center (AFESC) at
Tyndall Air Force Base. The following team of professionals contributed to

this investigation:

o John P. Meade, Project Director and Environmental Engineer

o Kevin R. Boyer, P.E., Project Manager and Civil Engineer

o Alfred N. Wickline, Records Search Team Leader and Soil Scientist
o Claudia A. Furman, Geologist

o Robert M. Scarberry, Chemical Engineer

o Robert A. Smith, Ecologist.

Resumes for these professionals are provided in Appendix B,

JRB began the Phass 1 investigation by reviewing information provided
and related by base personnel at the project pre-preformance meeting
conducted on January 31, 1984, at Hanscom AFB. (The meeting is documented
in minutes dated February 8, 1984.) From February 20 to 24, 1984, an
investigation team visited the base and conducted file searches, personal
interviews, and site visits. The file search included on-base civil
engineering and bioenvironmental engineering files. Forty-six personnel
were interviewed in person or by telephone and are listed in Appendix C.
The on-base and Hanscom Field facilities were visited by automobile and on
foot, and the remote off-base facilities (listed under Scope) were overflown

by helicopter arranged by Hanscom AFB.

The facility visits and the helicopter overflight were intended to
identify visible potential sources of environmental contamination caused by
disposal practices and other activities. Such visible signs of contamina-

tion could include:

1-4
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Compilete List of Location/Sites

Y

Evaluation of Past Operations at
Listed Sites

Y

"No Potential Hazard to Health Welfare Y
Y or Environment es

Delete Site

En‘:?::’ toelr:s:ail,lation No Need for Further IRP
nmental Frogram Evaluation/Action
for Action
Y
Yes
1
Y

Consolidate Specific Site Data

1

Apply AF Hazard Rating Methodology
i

Numerical Site Rating with
Conclusionis/Recommendations

—

USAF Technical Review Regulatory Agency

4' Report

Report Recommaendations Review/Comments

~ ]

No Further Action Follow on Actions*

Phase Il Investigation

Y

Phase |V
Remedial Action

* Beyond Scope of Phase |

Figure 1-1. IRP Phase | Records Search Flow Chart.
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o Leachate seeps O,
o Vegetative stress ;
o Discolored or stained soils A
o Evidence of disposal activity (e.g., drums). )
At various points in conducting the project, the following Federal, -
State, and local agencies were contacted and/or visited for information ot
regarding the _.vironmental setting of the facilities included in the :-%
investigation: -
o
! B
o Commonwealth of Massachusetts Department of Public Works, Boston, -
Massachusetts o
1 if
o Massachusetts Water Resources Commission, Boston, Massachusetts S
N
o Bedford Municipal Water Authority, Bedford, Massachusetts e
Qf o Middlesex Conservation District, Littleton, Massachusetts iiﬂ
- e
fj o Massachusetts Port Authority, Boston, Massachusetts jk
- ]
o U.S. Geological Survey, Reston, Virginia b
o U.S. Environmental Protection Agency, Region I, Boston, Massachu- F;;
setts ‘::x'
o Massachusetts Department of Environmental Quality, Boston Massa- -
chusetts bt
o Massachusetts Natural Heritage Program, Massachusetts Division of o
Fisheries and Wildlife, Boston, Massachusetts. oA
From these investigation and records review activities, past disposal -
sites and potential sources of hazardous material release were identified 'ﬁ
and assembled for analysis. Based on available data, each disposal site was o
assessed for its potential for contaminant migration. 1f the potential for o
) contaminant migration was considered significant, the site was evaluated and -~
Eﬁf prioritized wusing the Air Force's Hazard Assessment Rating Methodology .
3 :*' :
» (HARM). Conclusions resulting from the assessment are provided in Section -
éf 5, and completed HARM scoring forms are provided in Appendix D. o
e ~
3 l,';
1-6
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ey

The results of the hazard rating for each disposal site indicate the ;{;ﬁ;
relative potential for environmental contamination and migration. For each ;;;;i
site rated as part of this effort, recommendations have been made on the ?f;i
degree and scope of further investigation required during an IRP Phase II ;f§g

confirmation investigation. These recommendations are provided in Section
6.
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2.0 INSTALLATION DESCRIPTION

2.1 BASE HISTORY

The property presently occupied by Hanscom AFB was initially established
as the Auxiliary Boston-Bedford Airport on May 14, 1941, by an act of the
Great and General Court of the Commonwealth of Massachusetts. This act of
legislation provided the Commonwealc.h with the authority to acquire the
necessary land holdings on which to build an airport. On June 29, 1942 the
Commonwealth formally transferred this land area containing 500 acres to the
Federal government for the purpose of constructing an air field, which was
constructed and used by the Army Air Force during World War II. The air field
was renamed and officially dedicated in 1943 as Laurence G. Hanscom Field in
memory of a local reporter for the Worchester Telegraph and amateur pilot who
died from injuries resulting from an airplane crash at the field on February

9, 1941,

Military flying activities at the field began in 1942 with the arrival of
P-40 fighter aircraft and continued for 31 years until September 1973. During
this period, base personnel serviced and repaired a variety of aircraft
ranging in size from T-7 trainers to KC-135 or C-124. 1In October 1951, the
Secretary of the Air Force petitioned the Governor of Massachusetts to donate
Laurence G. Hanscom Field to the Air Force for use as a military installation.
The Commonwealth of Massachusetts and the Federal government agreed on the

following property arrangement in May 1952:

o 396 acres were ceded by the Commonwealth to the United States
Government

o} 641 acres were leased by the Commonwealth to the United States
Government

o 83 acres were retained by the Commonwealth.

The term of the lease was for 25 years, with an option to renew for an

additional 25 years in 1977.
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In April 1952, the first of the Lincoln Labcratory buildings was
completed. Also in 1952, the 6520th Test Support Wing was activated to fly
aircraft in support of Lincoln Laboratory's development of the SAGE air

defense system and to maintain all operations for Laurence G. Hanscom Field.

From 1955 to 1960, the field continued to grow in size and sophistica-
tion. In June 1955, the Air Force Research Center in Cambridge, Massachusetts
was moved to the field, followed by the establishment of the Air Defense
Systems Management Office (ADSMO) in 1957. This unit was subsequently
redesignated as the Air Systems Integration Division (ASID) in 1958. This
division was deactivated in November 1959 when the Air Material Command's
Electronic Systems Center and Air Research and Development Command's Air Force
Command and Control Development Division were established. In January 1960,

the 6520th Air Base Group was redesignated the 3245th Air Base Wing.

In April 1961, the Air Force Command and Control Development Division and
the Electronic Systems Center were combined to form the Electronic Systems
Division (ESD) of thr Air Force Systems Command, and an electronics-oriented
community has since evolved at Hanscom AFB. The community's high degree of
technical acclaim can be attributed to the work of the ESD, Lincoln
Laboratory, The MITRE Corporation, Rome Air Development Center, and the Air
Force Cambridge Research Laboratory (presently called the Air Force Geophysics

Laboratory).

In August 1974, the original lease permitting the operation and
maintenance of the runway and flightline activities was cancelled following
the termination of Air Force flying activities in 1973. The remainder of the
base was retained by the Air Force was redesignated L.G. Hanscom AFB. The air
field reverted to State control in August 1974 and was redesignated L.G.
Hanscom Field, currently operated by the Massachusetts Port Authority
(Massport) as a civilian airport. Also in 1977, L.G. Hanscom AFB was

redesignated Hanscom AFB.

Table 2-1 provides a chronological summary of the major historical events

that have transpired at Hanscom AFB since 1941.
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| TABLE 2-1 o
|

HISTORICAL CHRONOLOGY OF HANSCOM AFB o

1941 -~ Commonwealth of Massachusetts acquired 509 acres of land for the Boston
Auxiliary Airport at Bedford.

1942 ~ 79th Purguit Unit activiated at the airport.
1943 - Boston Auxiliary Airport dedicated as Laurence G. Hanscom Field.

1945 - Cambridge Field Station activated in Cambridge, MA.

1947 - Five-year lease negotiated between Army Air Forces and the Corps of
Engineers for joint use of the field.

1949 - Cambridge field Station designated the Air Force Cambridge Research
Laboratories (AFCRL).

DR BPREUR AR

1950 — MIT asked to establish an air defense laboratory.

1951 - AFCRL became the Air Force Cambridge Research Center and subsequently
became the landlord at L.G. Hanscom Field.

1952 - Pirst MIT Building occupied.

1952 - Twenty Five Year lease established between the U.S. Government and
Commonwealth of Massachusetts.

1955 - AFCRC moved to L.G. Hanscom Field.
1956 = Lincoln Laboratories charter formalized.

1957 - The Air Defense Systema Management Office (ADSMO) established at L.G.
Hanscom Field.

1959 - Electronics System Center activated at L.G. Hanscom Field.

1960 = AFCRL activated .t Hanscom Field.

1960 — Air Defense Systems Integration Division discontinued.
1961 - The Electronic Systems Division (ESD) activated at L.G. Hanscom Field. -

1963 - New ESD Building opened (Bldg. 1606).

1970 - Transfer of Haystack Microwave Antenna to MIT. s
1972 - AF weather observations discontinued at Hanscom Field.
1973 ~ Air Force flying activities terminated at Hanscom Field. ‘ :j~“H
1974 - Redesignated L.G. Hanscom AFB.

1977 ~ AFCRL redesignated Air Force Geophysics Laboratory.

1980 - Major basewide construction activities approved.

Source: A Hiatorical Chronology of Hanscom AFB, 1941-1980.




Support services are provided by Hanscom AFB to seven off-base Air Force
facilities. Table 2-2 provides a synopsis of the history and missions of each =

of these facilities. -

2.2 LOCATION

|

The area presently occupied by Hanscom AFB is located at latitude west ;}j

42° 28' 10" and longitude north 71° 17' 30" in the central part of Middlesex E?
County, Massachusetts. The base is located 14 miles northwest of downtown g;
Boston and 11.5 miles south of downtown Lowell. Hanscom AFB occupies preperty fﬁ
in the towns of Bedford, Concord, Lexington, and Lincoln. The base location ﬁi
and the locations of the seven off-base Air Force support facilities are shown i%
in Figure 2-1. P
el

tr:c

From 1941 to 1945 an additional 600 acres were acquired around the AR
existing base perimeter by the Army Air Force. Throughout the 1950's and gi
early 1960's a vigorous land-acquisition program was implemented to accommo- Ei
dave increased expansion of research facilities and associated base service =
buildings. In 1965, the total land area under jurisdiction of Hanscom AFB :?
encompassed 1846 acres, illustrated in Figure 2-2, the maximum area occupied Eé
by Hanscom AFB. Table 2-3 presents a breakdown of the base real estate in ;g
1965. e
s

Following the cancellation of the lease for the air field property, the tg

air field reverted to State control. The resulting boundary of the base, ;&
which remains the current boundary, is shown in Figure 2-3. f'
o

Table 2-4 provides a synopsis of Air-Force-owned land holdings and Ei
facilities in 1975. ?
2.3 MISSION AND ACTIVE UNITS ;;
The current principal mission of Hanscom AFB is to support the Electronic E?
System Division (ESD) of the Air Force Systems Command (AFSC). At the present ;:

time, the ESD, the 3245th Air Base Group, the Air Force Geophysics Laboratory,
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RADC Electromagnetic Test
and Measurement Facility

Hanscom
Air Force Base .
Sudbury Electronics Solar Radio

Research Annex\{ Observatory/

Massachusetts Sagamore Hill

Maynard Geophysics
Research Annex
Fourth Cliff

Prospect Hill Recreation Annex

Research Annex

Scale

North Truro AFS

Miles

25 50

Figure 2-1. Locations of Hanscom AFB and Off-Base Facilities.
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Figure 2-2, Area Occupied by Hanscom AFB in 1965.
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TABLE 2-3

I

REAL ESTATE OCCUPIED BY
HANSCOM AFB IN 1965

- Iaren v
AT
QMI‘--A-Iunil »

Acres

Location

981.54

U.S. Government owned lands

641.12

Leased land from other parties

223.07

Easements

1,845.73

TOTAL

Master Plan Hanscom AFB, 1965

Source:
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Figure 2-3. Area Occupied by Hanscom AFB in 1984.
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TABLE 2-4

<

FEE-OWNED REAL ESTATE OCCUPIED BY HANSCOM AFB IN 1975

Function

Size (Acres)

Housing Areas

Maintenance and Production
Research Facilities

Supply Areas

Medical Facilities
Community Facilities
Utilities

Administration Facilities
Recreation Area

Base Trailer Court

Tenant Facilities

TOTAL

245
164
163
16
11
93
6
44
43
6
36

826

Source: Annual Review Real Property Study Hanscom Air Force Base
(Alr Force Systems Command), 1978
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MIT Lincoln Laboratory, RADC, and The MITRE Corporation all have personnel
assigned to projects at Hanscom AFB. Table 2-5 provides an overview of the
various missions and responsibilities assigned to each of the above

organizations.

Tn addition to the seven off-base facilities, the JRB investigation team
identified a U.S. Navy contractor-operated plating facility located northwest
of Hanscom AFB. This facility was opened in the early 1950's by Raytheon to
provide research and development services. Interviews with a former base
employee revealed that unknown quantities of waste liquids were being taken
from Raytheon's metal plating facility and disposed of in the paint waste
disposal area (described in Section 4) from early 1960's through 1972.
Because the Raytheon facility is under the jurisdiction of the Department of
the Navy, investigation of this facility is beyond the scope of this project

and no further discussion of the facility is provided in this report.
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3.0 ENVIRONMENTAL SETTING

This section describes the environmental setting of Hanscom AFB and the
seven off-base facilities that are under the control of Hanscom AFB. The
off-base facilities, located throughout eastern Massachusetts, are:
Prospect Hill Electronics Research Annex, Maynard Geophysics Research Annex,
Sudbury Electronics Research Annex, Sagamore Hill Solar Radio Observatory,
RADC Electromagnetic Test and Measurement Facility, Fourth Cliff Recreation

Annex, and North Truro Air Force Station.

The focus of this section is the geologic, hydrologic, pedologic, and
ecologic conditions that influence the movement of hazardous materials in
the environment or may be adversely affected by the presence of hazardous

materials.

3.1 GEOGRAPHY AND TOPOGRAPHY

3.1.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB is situated in the Eastern Plateau Physiographic Region
(Figure 3-1). This is a low-lying and well-dissected region of eastern
Massachusetts. The plateau slopes gently seaward and maximum elevations are
generally less than 500 feet mean sea level (MSL). Primary drainage for
this region is provided by the Merrimac, Parker, Rawley, Ipswich, Concord,

Sudbury, Assabet, Charles, and Neponset Rivers (Motts and O'Brien, 1981).

There are common and large wetlands throughout the region that reflect
the poorly integrated drainage due to disruption by glaciation. Much of the
preglacial topography in this region was buried by deposits of stratified
drift and marine sediments. Many of the wetlands are situated in

depressions in the stratified drift and now cover much of the stratified

drift.
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RADC Electromagnetic Test

N.H. 2 and Measurement Facility
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/ Solar Radio
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/ Hanscom - 4
T Sagamore Hill

Sudbury Electronics  Air Force Base ,*
Research Anne: / /7 o //
. N 1 ! ,’
Maynard Geophysics ¥ { “ 3
Research Annex 5
Fourth Cliff
Recreation Annex

Physiographic Regions

1 — Central Upland

2 — Eastern Plateau

3 — Boston-Sudbury Lowland
4 — Seaboard Lowland

5 — Coastal Lowland
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Figure 3-1. Physiographic Regions and Locations of Hanscom AFB
and Off-Base Facilities.
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The wetlands in this region commonly occur where sand and gravel EESE

deposits, such as outwash plains and kame terraces, abut against till and ;i;

bedrock, lake bottom deposits, marine silts and clays, or other glacio- f;_

fluvial sequences. The area that is now Hanscom AFB and Hanscom Field was E;;

once primarily low wetlands. However, activities associated with base ?i_

construction have resulted in the filling of most of the wetlands within the ;;Z

base perimeter. The construction activities have also resulted in the %ni

alteration of much of the surface drainage at the base. i;

Elevations in the area of Hanscom AFB range from a high of ;:

approximately 300 feet MSL near the MIT Lincoln Laboratory to a low of fi

approximately 118 feet MSL along Runway 29 (Figure 3-2). Although this ;;

indicates a fairly large degree of relief, the majority of the study area is :?

at an average elevation of 125 to 130 feet MSL. The higher elevations ;i

within and outside the base boundary reflect the surficial expression of :?

preglacial topography. Some areas within the base boundary are currently at ;i

higher elevations than the off-base surrounding areas. This is a result of Sﬁ

filling of the lowlands during base constructiom. ;;

- -
i? The wetlands that now exist or once existed in this physiographic ;;
A;} region of Massachusetts are usually underlain by stratified glacial drift. 5?
o However, the wetlands in the area of Hanscom AFB are underlain by ;@
glaciofluvial deposits of ancient Concord Lake. r:

3.1.2 Prospect Hill Electronics Research Annex éﬁ

The Prospect Hill Electronics Research Annex is also situated in the :T

Eastern Plateau Physiographic Region (Figure 3-1). The facility is approxi- ig

mately 5 miles southeast of Hanscom AFB and is situated on an elongated ;3

ridge known as Prospect Hill. The topography of the facility is shown in E‘

Figure 3-3. A thin layer of glacial till covers preglacial topography as is :
evidenced by bedrock outcrops along the flanks of the hill. Elevations
range from 350 feet MSL at the foot of Prospect Hill to 487 feet MSL at the S

facility. This relief is typical of the ridges and lowlands in the area.
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Figure ‘3-2. Topography of Hanscom AFB and Hanscom Field.
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3.1.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The Maynard Geophysics Research Annex and Sudbury Electronics Research
Annex are also in the Eastern Plateau Physiographic Region. These
facilities are approximately 15 miles southwest of Hanscom AFB situated on
the U.S.-Army-owned Natick Laboratories Sudbury Annex. The topography of
the area is shown in Figure 3-4. Like other areas in this physiographic
region, the low-lying areas are swamps or wetlands with the groundwater
table being close to the surface most of the year. The broad, flat lowlands
are interrupted intermittently by steep-sloped hills. These hills are
either surficial expression of preglacial topography (drumlins) or moraines

created during glacial retreat.

A radio facility serving the annexes is located on a glacial deposit
(ground moraine) having a maximum elevation of 310 feet MSL. The
surrounding lowlands are predominantly outwash plains with elevations of
less than 200 feet MSL. Numerous small lakes and ponds are found throughout

the lowlands in the vicinity of the facilities.

3.1.4 Solar Radio Observatory at Sagamore Hill

The Solar Radio Observatory at Sagamore h_:l is also situated in the
Eastern Plateau Physiographic Region. This facility is located in the
northeast section of Massachusetts and is also typical of New England areas
that were glaciated. Low-lying areas are swampy and there is little relief
in the general area. The site is situated on Sagamore Hill at an elevation
of approximately 187 feet MSL. Surrounding lowlands are at elevations that
are generally lower than 100 feet MSL. Sagamore Hill is a ground moraine
deposited during the last glacial retreat. The main drainage for the area
is by the Ipswich, Castle Neck, and Essex Rivers. These are northeast~flow-
ing rivers that are fed by the many wetlands and swamps of this area of

Massachusetts. The topographic setting is illustrated in Figure 3-5.
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Figure 3-4. Topography of Maynard and Sudbury Research Annexes.
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3.1.5 RADC Electromagnetic Test and Measurement Facility

The RADC Electromagnetic Test and Measurement Facility (EMTF) is
located on Great Neck on an island situated in the Plum Island Sound at the
mouth of the Ipswich and Eagle Hill Rivers. The facility is in the Eastern
Plateau Thysiographic Region. Located on the north ridge of Great Neck, the
facility is at an elevation of approximately 123 feet MSL. The land slopes
steeply to water level on all sides. Great Neck is surrounded on three
sides by the above water bodies and to the southeast by a saltwater marsh.

Figure 3-6 illustrates the topography of the site and the surrounding area.

3.1.6 Fourth Cliff Recreation Annex

The Fourth Cliff Kecreation Annex is located in the Eastern Plateau
Physiographic Region on a drumlin deposit on the Massachusetts Bay at the
confluence of the North and South Rivers, The topography of the area is
shown in Figure 3-7. Located at a maximum elevation of 62 feet MSL, the
land surface drops off sharply on the seaward side. The southwest flank

slopes more gently into soft marsh deposits near the mouth of the South

River.

3.1.7 North Truro Air Force Station

North Truro Air Force Station (AFS) is located on Cape Cod, which is in
the Coastal Lowland Physiographic Region. It is located in the southeast
portion of lower Cape Cod -nd covers approximately 134 acres above Longnook
Beach. The topography of the facility is shown in Figure 3-8. The maximum
elevation at the site is approximately 160 feet MSL, and the land generally
slopes gently to the west. Many depressions exist within the air station as
a result of past glacial action. These depressions give a karst appearance
to the landscape. To the east the land drops off almost vertically to the
beach below. This cliff is a result of past and present wave action that

continually erodes the land.
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3.2 METEOROLOGY

General climatic conditions at Hanscom AFB are characterized by a
continental climate, modified and somewhat buffered by the Atlantic Ocean to
the east. Weather patterns vary daily and seasonally from year to year
because of the prevailing northwesterly winds. A summary of temperatures
and precipitation data for Hanscom AFB is given in Table 3-1. These data,
recorded at Hanscom Field, show monthly maximum, minimum, and mean
temperatures for a 20-year period from 1946 to 1966 and are representative
of present-day conditions. The maximum 24-hour precipitation for this area
in the 87 years of recordkeeping is 8.7 inches. The maximum 24-hour snowfall
in 86 years of recordkeeping is 16.5 inches. Average annual precipitation
is 44 inches and the average annual snowfall is 56.6 inches. Evapotrans-
piration ranges between 22 and 28 inches annually. The difference between
precipitation and evapotransprination is the annual net precipitation,

between 16 and 22 inches.

The climatic conditions at the off-base facilities are similar to those
discussed above, with the exception of the sites situated along the Atlantic
coast. These sites, RADC EMTF, Sagamore Hill, Fourth Cliff, and North
Truro, are influenced to a greater extent by the buffering of the ocean than
are the inland cites. Total precipitation along the coast is approximately
the same, but the amount of snowfall is much less. The wind is generally
from the sea in a northwesterly direction and moderates the effects of the

colder Canadian air that influences inland areas.

3.3 SURFACE HYDROLOGY

3.3.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB is situated near the headwaters of the Shawsheen River.
This river and Elm Brook, a tributary of the Shawsheen, provide the natural
surface drainage for the base (see Figure 3-9). Elm Brook originates in a

swampy area southwest of the base and flows north along the western edge of
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TABLE 3-1

CLIMATOLOGICAL DATA FOR HANSCOM FiELD

e T . . I el
---------
........

Month

Temperature
(°F)

Precipitation

(inches)

Mean Mean Highest Lowest
Daily Daily
Max. Min.

Mean
Total

Snow
Fall

January
February
March
April
May

June
July
August
September
October
November
December
Annual

35 17 71 =21
37 18 69 -23
45 27 85 -9
57 36 89 14
69 46 95 28
78 55 99 34
83 60 101 38
81 58 103 40
74 51 101 28
64 41 89 18
51 32 85 10
39 20 65 -11
60 39 103 =23

i

Wwhkhwwwwpowprww
.

O N N= OO0 OH-NW
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[ N
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Source: U.S. Geological Survey
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Figure 3-9. Surface Waters at Hanscom AFB and Hanscom Field.
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the air field toward Pine Hill. At this point, the brook turns east, flows
along the northern edge of Hanscom Field toward Bedford, and joins the
Shawsheen River approximately 1 mile northeast of the air field. The
Shawsheen River orginates in a swamp between the base housing areas and
flows north through a culvert near the intersection of Marrett Street and
Bedford Road. It surfaces again along the taxiways of Hanscom Field
approximately 2800 feet to the north. It then flows northeast to the

perimeter of the base where it is joined by Kiln Brook.

Because of the generally low degree of relief and glacial e'fects,
there are numerous wetlands and swamps within the base and in currounding
areas. Much of the original wetlands and swamps have been filled to allow

for base construction.

Figure 3-10 illustrates the trends of surface runoff to the receiving
streams. Much of the surface drainage within the base is controlled by a
network of drains and man-made swales that collect surface runoff from

within the base and discharges into the natural wa.erways.

Surface runoff in the headwaters of the Shawsheen River varies
considerably with the season. The trend is low winter flows followed by
heavy spring runoff, which generally recedes rapidly in June (Motts and
0'Brien, 1981). Flow data taken approximately 7.5 miles downstream from the
base in the Shawsheen River indicate a lack of rerennial storage for
sustaining stream flow. Daily runoff per square mile of drainage area in
the Shawsheen River basin ranges from a maximum of 0.17 inches to a minimum
of 0.0043 inches, with an annual average of 17.24 inches (Motts and O'Brien,
1981). Sustained low flow in the Shawsheen River is probably attributable
to groundwater discharge from shallow upper levels of groundwater, fed by

the swamps and lowlands surrounding the base.

At the headwaters of the Shawsheen River the stream has graded into
till barriers and intersects the shallow groundwater table. Following a

rain, groundwater discharges rapidly to the streams from a shallow upper
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Figure 3-10. Drainage Patterns at H: ym AFB and Hanscom Field.
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aquifer. Normally discharge zones from aquifers are relatively small, but
the wetlands represent an expanded discharge zone in the aquifer. ‘This
allows a rapid groundwater discharge within the wetlands and, therefore,
into the Shawsheen River and Elm Brook. As groundwater discharges and
evapotranspiration lower the water table from the spring high, the water
table level drops to or below the level of the stream bottom. As a result,
flow becomes minimal because the groundwater gradients approach zero. Thus,
the shallow wupper portion of the wetland groundwater body fluctuates
rapidly, allowing relatively little perennial storage or moderation of
rainfall events. Although most of the year the wetlands discharge to
surface waters, it is possible that, during late summer dry periods, the

wetlands recharge the regional groundwater body (Motts and O'Brien, 1981).

Much of the variation in flow of the Shawsheen River is a result of the
river being the main collector for the storm runoff within the base. The
normal range in flow depth is approximately 2 to 3 feet when the river
reaches flood stage in the downstream towns of Bedford, Billerica, and
Tewksbury. The Shawsheen has been reported to reach flow depths of 5 to 6
feet at Hanscom AFB, but no major flood damage has occurred at the base
because the base facilities are situated at elevations higher than the
recorded flood elevations. The severity of flooding is minimized by the

location of Hanscom AFB in the upper reaches of the drainage basin.

Analyses of the surface water along the Shawsheen River :upstream and
downstream of the base were conducted in by base personel 1976. The
locations of these sampling points are shown on Figure 3-11. These water
quality data are shown in Table 3-2. Slight increases (downstream relative
to upstream) in concentration were noted in certain parameters. However,
the increases were not drastic and were, therefore, not indicative of the
discharge of large quantities of hazardous material. The sampling effort

focused on potential sources of contaminant release, as follow:

° Samples collected along Elm Brook upstream and downstream of the
sanitary landfill (described in Section 4) revealed increases in
concentrations of certain parameters (see Table 3-2) but general
water quality did not seem to be impacted by the landfill.
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Figure 3-11. Surface Water Sampling Points at Hanscom AFB in 1976.
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TABLE 3-2

SURFACE WATER ANALYSIS AT HANSCOM AFB IN 1976

(%) u o 3 NE Q
g« 85 o g %8 fe
Location oo ol o fu gl 2 .5
o £ ~ £ A &
§ & § o S E S o > '3 "
gfF g5 §5  BE £E 0 ig
n N [ m N m n LS U PRI
2 o 2 g o g g-g . 8 g
Parameter 8a oz E 9 E 2 g 3 a
(Units) w o v A s @ AQ 20 A £ 9
Color (Units) 25 10 50 60 65 10
Turbidity (units) 3 4 3 4 320 6
Chemical Oxygen Demand (mg/1l) | 21 37 37 42 3120 11
Dissolved Solids (mg/l) 193 213 122 164 4928 94
0ils & Greases (mg/l) 0.4 0.6 1.4 o6 52 0.8
Surfactants (mg/1) <.l .1 .1 o1 1.0 0.1
Phenols (mg/1) <.001 .001 .1 .001 4,25 .001
Chlorides (mg/1) 84 76 48 36 676 16
Fluorides (mg/l) <0.1 o1 .1 .1 .1 .l
Nitrates (mg/l) 3.0 4,0 1.0 1.0 1.0 1.0
Phosphates (mg/1) <2 <2 2.0 .3 0.4 0.3
Sulfates (mg/l1) 21 33 17 24 18 9.0
Cadmium (mg/1) <.01 <.01 <.01 <.01 <.01 <.01
Chromium (hexavalent) (mg/1) <.01 <.01 <.01 <.01 <.01 <.01
Chromium (total) (mg/l) <.05 <.05 <.05 <.05 <.05 <.05
Copper (mg.1) <02 <02 <02 <02 .02 <.02
Cyanides (mg/1) <.01 <.01 <.01 <.01 0.10 <.01
Iron (mg/l1) 2.77 2,25 1.12 1.25 91.94 1.04
Lead (mg/1) <.05 <.05 <.05 <.05 .09 <.05
Manganese (mg/1) <.05 <.15 <.05 <.05 15.0 <.05
Silver (mg/l) <001 <n01 <001 <001 <001 <'01
Zinc (mg/1) 0.05 0.09 .06 .09 9.65 0.1
Mercury (mg/]-) <.005 <.005 <.005 <.005 <.005 <.005
Total Organic Carbor (mg/l) 6 18 11 15 1900 8
Nitrate Nitrogen (mg/l1) <.02 <.02 <.02 <.02 <.02 <.02
Ammonia Nitrogen (mg/1) <.2 <02 <.2 <.2 4,2 <.2

Source:
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Civil Engineering Records, Hanscom AFB.
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° Samples of surface water taken at a storm drain outfall downstream
of the industrial waste treatment plant (described in Section &)
showed the water quality to be acceptable and similar to that of
the Shawsheen River (see Table 3-2 and Figure 3-11). (Discharged
to the storm drainage system ceased in 1975).

° Samples from a leachate pit at the landfill (see Section 4), taken
because of its potential effect on the surface water quality of
the area, showed high concentrations of dissolved solids, oil,
grease, phenols, chlorides, iron, manganese, zinc, total organic
carbon, and ammonia nitrogen.

Water from the cooling towers of the central base heating plant prior
to 1980 was discharged into Kiln Brook east of the base. Analysis data in
Table 3-3 show the quality of the receiving water in October 1971. Kiln
Brook was poor during the period of discharges, but no lasting impacts are
thought to have resulted. Cooling water is not currently being discharged

into Kiln Brook, but is directed into the sanitary sewer system.

Additional surface water sampling by Roy F. Weston, Inc., has been
performed at various outfalls of the storm drainage sysitem in the northwest
area of the base. These points are shown on Figure 3-11 and analytical data
are listed in Table 3-4, These data indicate the presence of various
concentrating of four chlorinated organic compounds and two unidentified
compounds. The source of these contaminants may be the groundwater, since
the groundwater table intersects the storm drainage system during periods of

high percipitation.

3.3.2 Prospect Hill Electronics Research Annex

This facility is situated on bedrock covered with a thin layer of
glacial till on a topographic high point. The surface grading and the
fine-textured soils limit infiltration. Surface water flows down-slope to

surrounding lowlands.

3.3.3 Maynard Geophysics and Sudbury Electronics Research Annexes

These facilities are comprised of several parcels of land situated
within the U.S. Army Natick Laboratories. These areas vary in topographic

setting from hills to lowlands., Surface water flows with slope or is
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TABLE 3-3
WATER QUALITY OF KILN BROOK DOWNSTREAM
OF COOLING TOWER DISCHARGE IN 1971
Parametex Analysis
(mg/1 unless noted)
Color e
Total Volatile Solids 524 A
Chemical Oxygen Demand 356 T
Dissolved Solids 1447 ;“""
Total Solids 1723 v
Total Suspended Solids 276 .
Phenols 0.016 L
Chlorides 298 R
Nitrates (as mg/l NoB"Z) 1.0 e
Phosphates (total) 70 E‘"
Cadmium .01 RO
Chromium (Total) 0.05
Copper 0.14
Iron 6.50 N
Lead 0.33 A
Manganese 0.29 -
Silver .05 e
Zine 0.24 g
PH 10.6 (units) ot
Ammonia (as N) 0.20 o
Mercury .005 Py
Phenolphthalein Alkalinity (as CaCO3) 90 ﬁ
Total Alkalinity (as CaCOj3) 290
Total Kjeldahl Nitrogen (as N) 3.44 et
Nitrate (as N) 0.72 i
Source: Hanscom Air Force Base Records (OEHL Laboratory) »
.
b_
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TABLE 3-4
ANALYSIS OF SURFACE WATER AT STORM DRAIN OUTFALLS IN 1983
Parameter (ug/l) o
Sample Trans-1,2 Methylene Trichloro- 1,2 Dichloro- Unidentified w
Point Dichloroethylene Chloride ethylene ethane Peaks '
(2 Dec. 1983) -
0-1 - - - - - -
'r’_~
0~2 - 24 9 - 2 -
0-3 4 26 25 - 1 -
0-4 - 190 - - 2 —
ol
0-5 ~ 30 - - 2 -
(7 Dec. 1983) o
P
0-1 - 10 - 2 2 e
0-2 - - - - - R
0-3 3 56 20 1 1 b
fo s
0-4 - 12 - - - b
0-5 . 6 - - 2
Source: Weston, 1984
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diverted by the man-made ditches to Lake Cochituate. Much of the lowlands ;;;

surrounding these facilities are swamps or wetlands. These areas feed small :.‘"

streams and ponds which are tributaries to the Assabet River. ey

A

3.3.4 Solar Radio Observatory at Sagamore Hill {:y

e

L

*
»

The Solar Radio facility is situated atop Sagamore Hill and ocupies

AT
5 ‘ran
!

approximately 32 acres. The geologic material on which the station is

»
- e

- -
A

situated is tight compacted till. This relatively impermeable material

T
.

i
>

i

causes most precipitation to become surface runoff. Surface runoff flows in

« v
R

all directions and is controlled primarily by surface grading and small

ditches constructed to divert water away from facilities., The runoff flows

into the surrounding lowland. ;E;
b

During the site visit and record search an area of stressed vegetation t;:

was noted to be present near the antenna. Apparently, excessive amounts of :f%
herbicides that have accumulated in the surface soil and are migrating down E?f
slope. The herbicides may be transported further down slope by surface é;
runoff, although it 1is doubtful that significant quantities are being ﬂ?%
transported to down-slope surface waters. E:%
3.3.5 RADC Electromagnetic Test and Measurement Facility ;ﬁ
=

This facility is located on a peninsula in Plum Island Sound at the :;:
highest elevation on the peninsula. Surface water drainage within the f%?
facility is controlled by ditches and small drains. Surface water results ;:
from on-site precipitation only and the ditches and drains direct runoff off }g
site. Surface water flows down-slope into the Sound or to the saltwater éé
marshes east of the site. A small stream originates between North Ridge and Ekﬁ
Plover Hill approximately 80 feet below the elevation of the facility. The ;:
source of the stream is a small spring that discharges groundwater to the 3;
k down-slope saltwater. :b:
b
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3.3.6 Fourth Cliff Recreation Annex

This facility 1is surrounded on three sides by salt water and is
situated at the highest elevation on the spit-like landform. No surface
water exists on the site other than direct precipitation. Runoff 1is
controlled on the site by ditches, which discharge into the ocean and

saltwater marshes.

In the past, a subsurface sanitary disposal system for the annex had
saturated the soil and seeped effluent to the ground surface. The system
was upgraded during May 1984 with the addition of septic tank capacity and

two new leaching basins.

3.3.7 North Truro Air Force Station

This facility is situated along a cliff overlooking the Atlantic Ocean.
Surface topography is undulating and many small depressions can be found
outside the developed areas. These small depressions can serve as basins
for surface runoff. However, because the soils are highly permeable, very
little water collects or stands in these depressions. Surface runoff that
does not collect in the depressions flows down slope to the east and
eventually enters Cape Cod Bay. No streams flow through or near the

station. A storm sewer system also provides control of surface water at the

station.
3.4 SOILS

3.4.1 Hanscom Air Force Base and Hanscom Field

Native soils within the perimeter of Hanscom AFB have been drastically
disrupted by construction and earth-moving activities associated with base
construction. The Soil Conservation Service has classified most of the

soils on the base as 'made land." This is land that has been altered or
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disturbed by buildings, industrial areas, paved parking lots, roads, and

yards. The existing soils are generally a mixture of native soils, and
their physical and chemical properties resemble the undisturbed soils. The
soils that surround the base are likely native and undisturbed; i.e., the
same kind of soils that were present prior to base development. Fifteen
soil series have been identified and mapped in the area surrounding Hanscom
AFB. These soils are shown in Figure 3-12 and their properties are listed
in Table 3-5.

Hydrologic soil groups are used in estimating runoff from precipitation
and the influence that the soils have on the water budget. Soils are placed
in one of four groups (A, B, G, or D) on the basis of the intake of water
after the soils are saturated and have received precipitation f£from
long-duration storms, Most of the soils at Hanscom AFB fall into Hydrologic
Soils Group G, indicating a slow rate of water infiltration when the soils

are thoroughly wetted.

Permeability refers to the ability of a soil to transmit water or air.
The estimates of permeability given in Table 3-5 indicate the rate of
downward movement of water when the soil is saturated. The permeability is
based on soil characteristics observed in the field, particularly structure,
porosity, and texture. The "limitations" indicated on Table 3-5 are related

to the acceptability of the mapped soils to be used in various activities.

Some areas of the base are indicated on soils maps as '"muck." This is
not a generally recognized soil series, but is material that resembles peat
in physical and chemical properties. These areas are not suited for
development and are suitable only for wetland wildlife habitats. Soil
series that have been classified as wetlands in northeastern Massachusetts

near or within the base are Whitman, Scarboro, Pipestone, and Raynham.

3.4.2 Prospect Hill Electronics Research Annex

This facility is situated on a bedrock hill that has a thin glacial

till surficial covering. The soil series is similar to the Hollis or
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Figure 3-12, Soils in the Vicinity of Hanscom AFB and Hanscom Field.
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Canton. Permeability is moderately rapid (0.6 to 6.0 inches per hour) and
soils are excessively well-drained. The soil textures vary from clays to
large rock and gravel because of the nature of the parent material. These
soils are poorly suited for most uses because of the limited depth to

bedrock and steep slopes.

3.4.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The soils within these two facilities are similar and are developed

from glacial parent material. The topographically higher areas are glacial

drumlins and the low wetlands are outwash plains.

Soils of these types of parent material are relatively deep (< 60

s e i
ERL NI i

) x PN o
PR .

s N

inches) and have a wide range of textures. The upland soils are similar to "
the Canton and Hollis series and are classified as sandy loams. ‘:;
Permeability is moderately rapid to rapid throughout the profile and the gig
soils are .imited for use primarily by slope and stoniness. The water table Eﬁ‘
is usually deeper than 6 feet below the surface. '

g %

Soils in the low and wet areas of these facilities developed on glacial

outwash plains. These soils are also deep (<60 inches) and have developed

i in well-sorted sands and gravels. Textures reflect the sorting action of Y
the glacial outwash and wvary throughout the area. Permeabilities are s
moderate to rapid because of the sandy nature of the parent material. These G
soils are in Hydrologic Soils Groups B and C, depending on the level of the Fochd
water table. Low swampy areas have a shallow water table most of the year '
while the topographically high soils have water tables that show seasonal
fluctuations and generally are deeper. The uses of these soils are severely

limited primarily because of wetness.

..

; 3.4.4 Solar Radio Observatory at Sagamore Hill ;{g—
Soils within the area of the Sagamore Hill facility are developed in ii:

glacial till material. These soils will have a broad range in textures i;;
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Groundwater data for the Scott Circle area, roughly bounded by Hanscom
Drive, Route 2-A, Marrett Street, Vandenberg Drive (see Figure 3-25), are
insufficient to formulate an adequate groundwater flow net. However, the
available data do show a decrease in groundwater elevations in a
north-northeasterly direction. Based on water elevation data and evidence
of topographic, surface drainage, and bedrock control over groundwater flow
in the northwest portion of the base, it is reasonable to conclude that
groundwater in this area flows north past the ridge and hills to the east in

the same direction as the Shawsheen River.

The direction of groundwater flow within the outwash aquifer in the
southwest portion of the base in the vicinity of the sanitary landfill site
(shown in Figure 3-25 and described in Section 4) cannot be substantiated
with available hydrogeologic data. However, this site is located in very
close proximity to Elm Brook in a low area along the base of a ridge, and
based on other evidence, groundwater is most certainly flowing in a northern
direction along Elm Brook, bypassing the ridge formed by Pine Hill and
Hartwell Hill to the east. Based on the same inferences, groundwater
originating on the east side of this ridge probably flows northeast across
the base, between the two bedrock subcrops to the east, and discharges to

the Shawsheen River.

A complicating factor in the groundwater flow pattern at Hanscom AFB as
noted by Weston in an investigation of Hanscom Field sites (Weston, 1983) is
the storm drain network. The degree to which the storm drainage system
around the airfield intercepts groundwater flow by controlling local
hydrostatic head became evident when water level elevations in wells were
compared with elevations of adjacent storm drains. One example described in
Weston's report involves a 3-foot head difference between a well and a staff
gauge located in a storm culvert. The two devices were only 50 feet from
one another. It became apparent from this evidence that the storm drain
system intercepts the water table and that there exists an opportunity for

preferential groundwater flow within the storm drains. Contaminants that
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because of the variability of parent material. These upland soils have

moderately rapid to rapid permeability throughout and are primarily limited t
by slope and stoniness. Soil depth is usually greater than 60 inches. ;il
3.4.5 RADC Electromagnetic Test and Measurement Facility :%:
=
. Lo
This site is situated on an upland area and soils have developed in the 2

ground moraine parent materials. The varied composition of this glacial -

material has resulted in soils having a wide range of textures. The upland '

position and moderately rapid to rapid permeability place these soils in ;
Hydrologic Group B. When saturated, these soils have a moderate 'ﬁ:
infiltration rate. The water table within these soils varies seasonally but ::E
is generally deeper than 60 inches. The soils on the steeper slopes are I:i
subject to erosion and are thus limited for many uses. The proximity of the e
site to the Atlantic Ocean indicates that these soils are also subject to '24
wind erosion and deposition. Windblown sand may be deposited on the surface o
giving a sandier surface texture than that of similar soils further inland. ;:E
v
-

3.4.6 Fourth Cliff Recreation Annex

3 -

Fourth Cliff is situated on a spit-like structure of glacial origin.

RLc.
s
i

Drumlin deposits provide the parent material from which the majority of the
soils at this site developed. The broad size range of parent material ES
results in soils that are sandy textured and relatively deep. A hard pan ;é
usually exists in these soils between 18 and 24 inches deep, which restricts iH
downward movement of infiltrating water. This results in a perched o
seasonally high water table and slow permeability (>2.0 in/hr) in the ;3
substrata. The topographic position and hard pan at this site result in ;;
seepage along the slopes. This water flows into the nearby salt marshes. ig
These soils are in Hydrologic Group C and are limited for use primarily by i:
seasonal wetness and slow permeability of the substrata. :{
Z
'.Lf
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The lowland area in the salt marsh consists of very poorly drained
soils on the tidal flats. These soils are formed from partially decomposed
organic material derived from salt-tolerant herbaceous plants. These areas
are subject to flooding. The organic-rich upper layers have moderate to
rapid permeabilities but the lower layers are severely limited for use

because of flooding and a high water table.

3.4.7 North Truro Air Force Station

North Truro Air Force Station (AFS) is located in the southern portion
of Lower Cape Cod and is situated on Well Fleet Plain deposits. These
stratified glacial drift deposits provide the parent material from which the
soil at the station developed., Surface layers are very sandy and contain
large rocks and boulders. Lower layers are also dominated by sand and
contain small percentages of clay, silt, and gravel. This layering is
probably the result of glacial action rather than soil development. These
soils have rapid permeability in the surface layers and very rapid
permeability in the substrata. The rapid infiltration and high permeability

result in water tables at depths greater than 6 feet.

3.5 GEOLOGY

3.5.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB and Hanscom Field are located in an area that was occupied
by a Pleistocene-age lake known as Glacial Lake Concord (USGS, 1964). The
lake was formed by glacial meltwaters during the recession of the great ice
masses. Evidence of glacial activities and the presence of Lake Concord is
seen in both the aerial topography and in existing geologic data. The
series of rounded hills and valleys that exist in the area is the result of
both bedrock structure and glacial erosion. Hanscom AFB is located in a
portion of a north-trending valley and is underlain by lake sediments and
glacial material deposited during different stages of glacier movement
(Motts and O'Brien, 1981).
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The surficial geology of the area in which Hanscom AFB and Hanscom
Field are located is shown in Figure 3-13. The present extent of Glacial
Lake Concord deposits outlines the lower elevated area in which the base is
situated. The higher areas surrounding the base consist of older glacial
deposits as do elevated points within the lake deposit area. Bedrock is
exposed in a few locations on base, however, this outcropping is more

frequently seen in the more highly elevated outlying areas.

To more clearly describe the structure and stratigraphic sequence of
the subsurface materia.s at Hanscom AFB, logs from well-drilling and boring
activities in the area were closely reviewed and five cross-sections were
prepared. The locations of the cross-sections (see Figure 3-14) were
selected based on the availability of subsurface data across the base area.
Figure 3-14 shows the locations of the wells and borings used to devise the
cross—sections. The majority of available subsurface information applies to

those areas surrounding the air field.

The five cross-sections, shown in Figures 3-15, 3-16, and 3-17,
illustrate the typical wundulation of the bedrock surface, the result of
glacial advancement and recession. The oldest sedimentary material was
transported and deposited on granitic bedrock by glacial ice and isc
described as till. This material 1is typically a nonstratified mass of
unsorted debris containing angular particles composed of a wide variety of

rock types.

As the ice masses began to melt and recede northward, glaciofluvial
material was deposited. These sediments, composed of poorly to well-sorted
gravel, sand, and silt, were transported by moving water before their final
deposition and acquired a degree of stratification not normally seen in
tills. Glaciofluvial deposits are also distinguished from till in that they

usually contain more rounded rock fragments and particles.
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As the glacial mass continued to recede, its meltwaters formed what has
become known as the glacial Lake Concord and, with the formation of this
water body, lake bottom sediments were deposited. These glaciolacustrine
sediments consist of fine~ and medium-grained sand overlying silty clay and
clay. These depnsits have been further differentiated in the cross-sections
included in Figures 3-15, 3-16, and 3-17. The silty clay and clay are
described here as lacustrine deposits, and the overlying sands are

designated as outwash material.

The glaciolacustine sediments continued to be deposited until the ice
front had retreated far enough to allow the Shawsheen River valley to become
free of ice and Lake Concord was drained completely to the northeast.
Material deposited in the area following drainage of the lake consisted
primarily of swamp deposits composed of muck, peat, silt, and sand. 1In
addition to the naturally deposited swamp materials, extensive areas in the
vicinity of the base are now filled in with artificial f£fill that was

emplaced for construction purposes.

The following sub-sections described in detail each member of the
aforementioned stratigraphic sequences based on researched information and
findings of a hydrogeologic investigation of Hanscom Field (Weston, 1983).

The existing geologic units are described here in order of increasing age.

3.5.1.1 Fill

The f£ill material present in the area of the base consists primarily of
natural sand and silt relocated for purposes of filling in wet, swampy areas
and/or leveling the land surface during construction activities. As reported
in Weston's findings, 7 feet of sandy fill overlying topsoil and natural
peat deposits were encountered at the west end of the air field, at boring
locations in the vicinity of CW-2, AB-2 and AB-10 (see Figure 3-14).
Similar conditions were revealed in the vicinity of Metcalf and Eddy's well
30-B, located east of Hartwell's Hill, where 3 feet of fill overlie swamp

material. Well RFW-8, located north of Pine Hill, revealed 5 to 6 feet of
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sand and silt fill overlying glacial fill. Shallow bedrock areas have also

»

‘.‘

2 e
S

.

been filled over and reworked, as indicated in the vicinity of boring AB-9
at the southeast corner of the air field, where 6 feet of fill directly

overlie bedrock.
3.5.1.2 Swamp Deposits

4 Swamp deposits consisting of organic materials and sands were
identified in Weston's borings CW-2, AB-3, AB-10, and Metcalf and Eddy's
:i test well borings i, 2, 3, 3A, 5, 11, 15, 17, 18, 20, 21, 22, and 35 (see
Figure 3-14). These materials ranged from 0.5 to 3 feet in thickness.
Borings CW-3, CW-4, 30-B, W-8, and W-10, which are located in what were
originally swamp areas (see Figure 3-14), revealed between 2 and 7 feet of

saturated peat. Peat deposits are laterally discontinuous across the base.

In many cases, the peat has been overlain by clean earth fill.

3 3.5.1.3 Glacial Outwash Deposits .

T

The uppermost water-bearing zones underlying most of the base are ‘

re

Py
P
P

clean, medium- to fine-grained sands grading to coarse sand and then to fine

.

eatg e
M
A

sand. This unit usually occurs within O to 5 feet below the ground surface

unless the area has been extensively filled. These deposits are present in

.}...\‘
1

a stratigraphic sequence that is typically described in boring and well logs
as ''gray-brown medium to fine sand, trace silt and gravel, saturated, loose

to medium dense'.

The thickness of the outwash deposits range from O to 35 feet in
borings AB-9 and 32, respectively, as shown in cross-section D-D'. The

average thickness, however, is between 10 to 15 feet in most locations. As

indicated by cross-sections A-A' and B-B' (see Figures 3-15, 3-16, and fo

o
3-17), the outwash material is thin or absent along the northwest portion of g
the air field. sl
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The outwash deposits constitute the principal and uppermost water-bear-—
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ing deposits in the area of the base and constitute the zones of saturation o
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most susceptible to any adverse affects created by former base operations.
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3.5.1.4 Lacustrine Deposits

LMY Y
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Lacustrine or lake bed deposits in the vicinity of the base consist of
saturated fine sand and silts grading with depth to clayey silts. These ‘%
deposits were encountered in most of the borings across the base. As shown !
in cross-sections A-A', B-B', and C-C' in Figures 3-15 and 3-16, these -
fine-grained, low-permeability deposits are thin or entirely absent where ..

bedrock occurs at shallow depths.

It is also important to note that, although the Lacustrine deposits are

saturated, they are not a viable water-producing unit as evidenced in a

groundwater supply study (Metcalf and Eddy, 1960). Therefore, it is

(LR

reasonable to conclude that, where the deposits occur, they probably act as
a hydraulic barrier, inhibiting groundwater flow between the permeable

outwash and till water-bearing units.

3.5.1.5 Glacial Till

EIPASIPPIRIEY B TR

E
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Underlying the Lacustrine deposits and immediately overlying bedrock is

AR

a sandy glacial till. These nonstratified deposits, although variable in

-4
O Y T

composition across the area of the base, are predominantly coarse, permeable
and saturated. The deposits consist of either brown or gray, coarse to fine .2

sand with some gravel and silt. As indicated in the five illustrated o

. .
ety x

cross-sections (see Figures 3-15, 3-16, and 3-17), the till deposits mimic

-
'

o«
.

the bedrock surface, forming a veneer over the bedrock which averages about

-

3 Y

5 feet in thickness. However, in the vicinity of borings CW-3, and CW-4,
CW-5, and 31, the till unit is over 10 feet thick. The sandy, gravelly till
material constitutes the deeper of two significant water-bearing zones in

the area of base, and is separated from the uppermost water-bearing zone by

s wov a, mon
LI IR L 1

the relatively impermeable lacustrine silty clays.
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3.5.1.6 Bedrock

Bedrock beneath the base is known as Andover granite of Silurian and
Ordovician age. The larger outcrops observed are metamorphic varieties of
granitic rock. A typical description of this rock mass is '"light to medium
gray, foliated medium- to coarse-grained muscovite-biotite granite; peg-

matite masses common''.

Several outcrops in the vicinity of boring RFW-10 in the southeast
corner of the air field consist of quartz-rich pegmatite injected through
granitic gneiss and schist or otherwise described as migmatite. Shallow
bedrock is also believed to occur in the vicinity of borings AB-9, CW-2 and
RFW-8, based on refusal of the boring device. Mapped and field-checked
bedrock exposures in the immediate area of the base occur in a road cut in
Pine Hill, southeast of Hartwell's Hill, and due north of boring RFW-10 (see
Figures 3-13 and 3-14).

The subsurface configuration of the bedrock surface is shown in Figure
3-18. It can be seen that bedrock topographic highs occur along the eastern
side of the air field and between Pine Hill and Hartwell's Hill. These
bedrock highs form subsurface barriers that divert and direct local
groundwater flow. The deepest bedrock basin encountered at the base occurs

beneath the confirmed disposal area on the west side of the air field.

3.5.2 Prospect Hill Electronics Research Annex

The Prospect Hill Electronics Research Annex, located approximately 5
miles south of Hanscom AFB, occupies an area with a geologic setting very
similar to that of Hanscom AFB. Figure 3-19 shows the surficial geology in
the vicinity of the facility. It can be seen that surficial deposits are
quite thin if not entirely absent on the hill itself, exposing bedrock
across much of the facility area. The bedrock, so extensively exposed, con-
sists of a complex of diorite and gabbro, which is the predominant bedrock
material in the area of the facility. Also present as bedrock material are

subordinate metavolcanic rocks and intrusive granite and granodiorite (USGS,
1964).
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Figure 3-18. Contour Map of Bedrock Surface at Hanscom AFB
and Hanscom Field.

3-43

__________________________________

Y
It O s
N ot

e

.-‘..-._.
slsaw Xo# E R PR

=

’..

i =
,,,,,




TE Y T WY e
N
-

.
n A
.

f

i
.
.
.
-
e
t
-
~
A
-—te
| 2
.
—
>
M

-
-
.
yi—

.
S

.
.-.

\-‘
-
[
-
.
-
:
,
'
.
-
-—
.
€.
.

B
p—

f
—

i
¥

RICRM RN

r

-~

TR T

L1

=

TR L

SRR T T R TR TN T T RN T T Y YN e Y O R T T e

Research Annex.

()

Electronics 9
i Hesearch Annex:(

%0

e

y ==

3-44

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
?
’
)

Legend

Swamp Deposits

@Surﬁcial Water

Glac1a| Qutwash Deposits
Bedrock Exposures

Figure 3-19. Surficial Geology of Prospect Hill Electronics
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Prospect Hill represents one of the many bedrock '"peaks!" in the series
of hills and valleys described in the previous section. In the lower
elevated areas surrounding Prospect Hill, glacial till deposits similar in
composition to the till found at Hanscom AFB are exposed at the surface.
Directly west of the facility, where the land surface slopes more steeply
than to the north, south, and east, later glaciofluvial outwash deposits are
present. The outwash deposits in this area are not associated with lacus-
trine sediments as they are at Hanscom AFB. Based on the presence of the
Cambridge Reservoir (northwest of Prospect Hill) within the outwash and till
deposits, it is reasonable to conclude that the glacial outwash and till
units, which are underlain by relatively impermeable plutonic rocks,

constitute the primary water-bearing zones in the area.

3.5.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The Maynard Geophysics Research Annex and the Sudbury Electronics
Research Annex are located at the U.S. Army Natick Laboratories, approxi-
mately 15 miles west of Hanscom AFB. The geologic setting of the area also
clearly reflects past glacial activities. However, the existing bedrock and
deposits differ in age and composition from those of the Hanscom AFB area to

the east.

The Maynard facility is located in the area generally known as Pig Hill
at an elevation of approximately 300 feet MSL. The surrounding lowlands are
characteristically swampy areas. The hill on which the site is located is a
bedrock '"peak'" covered with a thin veneer of till deposits (see Figure
3-20). The bedrock material that underlies both the Maynard and Sudbury
facilities is the Gospel Hill gneiss (Hansen, 1956). This moderately
foliated granite gneiss is medium- to coarse-textured and is composed mostly
of the minerals microcline, albite, quartz, and mica. Pegmatite is also
abundant throughout the formation. Where it is well-exposed, as it is along
the eastern slope of Pig Hill, the granite gneiss is pearly gray to almost
white in color. When freshly exposed, it 1is pinkish or flesh-colored
(Hansen, 1956).
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Figure 3-20. Surficial Geology of Maynard and Sudbury Research Annexes.
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The thin accumulation of till covering bedrock in the vicinity of the
Maynard facility is described by Hansen (1956) as ground moraine, composed
of unsorted angular rock fragments of all sizes from minute particles to
large boulders. Ground moraines are characterized as being broad, rela-
tively thin till deposits with gentle. undulatory relief that reflects the
shape of underlying bedrock.

The Sudbury facility is located approximately 1 mile southeast of Pig
Hill. The site area is transected by a bedrock 'peak" covered with ground
moraine appearing to be very similar to Pig Hill (Hansen, 1956). The
surrounding lower elevated areas on which the facility is situated consist
of outwash plains composed of well-stratified sand and gravel constructed by
melt waters during the withdrawal of glacial ice. These plains now contain
swamps and ponds. These depressions, described as kettles, were formed by
buried ice blocks that were left behind by retreating ice and remained

unmelted until after deposition of outwash had ceased.

3.5.4 Sagamore Hill Solar Radio Observatory

The Sagamore Hill facility is located 22 miles northeast of Hanscom
AFB. The geology of the facility area is similar to that of the Maynard
facility but is not identical (see Figure 3-21). The radio observatory is
situated on a hill that has a core composed of alkalic granite and quartz
syenite of the GCape Anne Complex (USGS, 1983). Overlying this bedrock
material is ground moraine consisting of mostly dense clayey till at depths
greater than 4 feet and only moderately dense sand and cobbles in the upper
3 to 4 feet (USGS, 1963). Based upon the literature, the till deposits here
seem to be of greater thickness than those found in the Maynard area. Till
material forms a veneer over many of the major hills in the Sagamore Hill
area. Although the surface topography is reported to be essentially
“constructed", there is evidence that the hills have cores of bedrock. Till
thicknesses in this area's hills are known to reach up to 80 feet (USGS,
1963). Till deposits on Sagamore Hill are probably not among the thickest
found in the Ipswich area due o bedrock exposures along the southwest
slope, but they cannot be characterized as a thin veneer overlying a bedrock

''peak" as described for the Maynard facility at Pig Hill.
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Figure 3-27. Surficial Geology of Sagamore Hiil.
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Surrounding Sagamore Hill are glaciofluvial, glaciomarine, and swamp
deposits (see Figure 3-21). The glaciofluvial materials are terrace
deposits laid down by meltwater streams flowing between a wasting ice mass
and either a hill of till or bedrock. Grain sizes in these deposits range
from fine silty sand to large cobbles. The average thickness is probably
between 15 and 20 feet. Terrace deposits are well drained except in those

portions that are confined by overlying marine clay (USGS, 1963).

The glaciomarine deposits consist of both marine and estuarine
materials. These near-shore deposits are composed mostly of laminar silty
clays that form a nearly continuous layer beneath saltwater marshes, and
farther inland, a discontinuous layer that buries or partially buries
deposits of glacial drift (USGS, 1963).

Swamp deposits consist of organic matter and include some alluvial sand
and silt. They occur in most inland depressions and valleys where they
conceal underlying outwash and ice-contact deposits. A layer of muck at the

base of most swamp deposits generally impedes the downward percolation of
water (USGS, 1963).

3.5.5 RADC Electromagnetic Test and Measurement Facility

The RADC ETMF is located about 25 miles northeast of Hanscom AFB and
approximately 5.5 miles north of Sagamore Hill on a hill known as North
Ridge. North Ridge is geologically very similar to Sagamore Hill, the
difference being chat there are no bedrock exposures at North Ridge (see
Figure 3-22). The ridge or hill has a peak elevation of 123 feet MSL (USGS,
1963). The composition of North Ridge is ground moraine of a dense clayey
till. The thickness of the till deposits is uncertain, although the core is
most probably bedrock material. The bedrock underlying the ETMF is the same
diorite and gabbro described at Prospect Hill (USGS, 1983). It is a complex
of diorite and gabbro with subordinate metavolcanic rocks and intrusive

granite and granodiorite.
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Figure 3-22. Surficial Geology of RADC Electromagnetic Test and
Measurement Facility.
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An extensive swampy area exists to the southwest of North Ridge, which

consists of organic matter including some alluvial sand and silt. Separat-

+
Lol
K
1)
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ing North Ridge from these swamps and Plover Hill to the southeast are

P
0

(3
»

marine and estuarine deposits consisting of gravel, sand, silt, and clay

v
PR St

.

with predominant gray to brown silty clay (USGS, 1963).
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3.5.6 Fourth Cliff Recreation Annex E;

The Fourth Cliff facility, located 52 miles southeast of Hanscom AFB, Eﬂ}

occupies a streamlined hill composed mostly of till (see Figure 3-23). F;

Because of its predominant till composition, the hill is referred to as a ?i

: drumlin deposit (USGS, 1965). At the north end of the Fourth Cliff, brown ff
:§ oxidized till about 20 feet thick grades downward into incompletely oxidized ;jz
till with remnants of unoxidized gray till that are plant remains. ‘Two i:

N
“y
Lirs

v

o lenses of sand and gravz) 10 to 15 feet thick, separated by about 10 feet of

*
N IR R

ve =
L A

till, outcrop near the middle of Fourth Cliff. ‘These lenses dip about 10

LA
- i’-“
Bt
.y
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s

degrees south and appear to pinch out near the bottom of the cliff (USGS,
1965).
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The underlying bedrock material is part of the Rhode Island Formation

)

consisting of sandstone, graywacke, shale, conglomerate, and minor beds of

v 4 4 wemme

meta-anthracite (USGS, 1983). The salt marsh area along Fourth Cliff's Nl

| )

western boundary is composed of marine peat underlain by post-glacial silt ?y

and clay, glacial deposits, and coastal plain deposits (USGS, 1965). gj

3.5.7 North Truro Air Force Station r

'}? The Morth Truro facility is located along the eastern shore of Cape Cod %E
i% in what is described in che literature as '"Well Fleet outwash plain ;i
3 deposits' (USGS, 1967) (see Figure 3-24). These deposits, composed of e
-~ -
" stratified glacial drift, are predominantly saun's but contain some clay, e
:i silt, and gravel. Sand, gravel, silt, and clay ctrata crop out along the i:
}?j sea cliffs, and these strata commonly dip gently to the west or southwest. ﬁ:
! Little is known of the distribution of material types below sea level, but B
et

¢ -
PR )
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seismic surveys indicate that these deposits are at least 450 feet thick and
that they are underlain by semi-consolidated or consolidated sediments that
fill a large-scale depression in crystalline bedrock (Delaney and Cotton,
1972.) 1In addition to the glacial sand deposits, there are undifferentiated
eolian or windblown deposits present along the most eastern portion of the
site area. The eolian deposits consist of irregular sand to small pebbles
and form climbing dunes and cliff-top dunes along the shore that rise as
high as 160 feet MSL (USGS, 1967). Underlying the glacial and eolian sand
deposits, as much as 900 feet below mean sea level, is crystalline bedrock
consisting of undivided granite, gneiss, and schist (USGS, 1983). These
materials are Proterozoic in age and have been extensively metamorphosed
overtime. They may also include plutonic and volcanic rock of Paleozoic and

later ages.

3.6 WATER SUPPLY

3.6.1 Hanscom Air Force Base and Hanscom Field

Hanscom AFB and Hanscom Field receive water under a contract with the
Town of Lexington, which holds a contractual agreement with the Metropolitan
District Commission. Through the Commission, water is piped into the
Lexington area from the Quabbin Reservoir located in western Massachusetts
near Amherst. The recipients of this water resource include all of Hanscom
AFB and Hanscom Field, with the exception of the Air Force Mobile Home Park
in the Town of Bedford, which receives water from the town's municipal

wells.

3.6.2 Prospect Hill Electronics Research Annex

The Prospect Hill facility is supplied water for its operations by the
City of Waltham. The water is pumped to the facility through a pipeline
that runs from the city to the site. The water that is transported from

Waltham is used only for facility operations, and bottled water is used for
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drinking purposes. The pipeline that runs from Waltham to the facility is gy
corroded and the pumped water is wundesirable for drinking because of

discoloration caused by the iron content.

3.6.3 Maynard Geophysics Research Annex

The water source in the Maynard area is the glacial outwash material,
which occurs over much of the area. The Maynard Annex has obtained its =

potable water from two artesian wells located at the south end of the

peninsula since 1978. Prior to 1978, the annex obtained its well water from f‘
the Town and the resulting need for additional water, the Town requested -
that the military facility provide its own potable water. Groundwater is {;
pumped and stored in a 151-cubic meter underground storage reservoir that is 5;
located adjacent to the pumping station. The pumping station houses two :f
;; pumps each capable of delivering more than 1.5 cubic meters per minute fi
}i (Installation Assessment of USANRDC, 5/80). i:
r5 3.6.4 Sudbury Electronics Research Annex ;:
The water source in the Sudbury area is also the glacial outwash E:
material. The Sudbury Annex obtains its potable water from the Town of &;
Maynard, for which the White Pond reservoir is the source, and from a number ol
b
of wells located on facility property. Presently, only one well is active. O
Located adjacent to the facility pumping station is an outside storage tank !i
with a capacity of 57 cubic meters (Installation Assessment of USANRDC, i‘
5/80). '
‘?} 3.6.5 Solar Radio Observatory at Sagamore Hill :ﬁ
$ The Solar Radio Observatory receives water supplies from a single well v

1)
s

located on site. The well draws from the granitic bedrock aquifer that

underlies Sagamore Hill. Reaching a depth of 320 feet, the production well

R
- ".v ,u .'AI ¥

yields approximately 10 gallons per minute.

l N v,

v om om x_ momg-
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3.6.6 RADGC Electromagnetic Test and Measurement Facility

The RADC ETMF presently uses bottled water for drinking and water from
the Town of Ipswich for faeility operations. The source for the Town supply
is Dow's Brook reservoir and a number of municipal wells. This source has
not been used for drinking at EIMF since about 1968. The reason for this is
high chloroform counts found in samples collected by Air Force personnel.
The Town's supply is found by the State to be of good quality and has
continued to be used by area residents (Town of Ipswich, Water and Sewer

Dept.; telephone communication with ETMF engineer).

3.6.7 TFourth Cliff Recreation Annex

The Fourth Cliff Recreation Annex .2ceives its water from Scituate
municipal supplies. There are no existing wells used for water production
at Fourth Cliff due to its probable high salinity and the limited
availability of the resource in the immediate area. Presently, there is one
deep well in the area, which is located south of Fourth Cliff along Humarock
Beach. This well was constructed for institutional use and is not presently

used for water supply.

3.6.8 North Truro Air Force Station

The North Truro Air Force Station is supplied water from a well located
at the station. The well penetrates to a depth of 145 feet below the land
surface. The water supply system comprises a single 8-inch-diameter well,
which was originally pump-tested at a rate of about 800,000 gallons per day.
More recent analyses indicate that the well is estimated to be capable of
producing 500,000 to 600,000 gallons per day continuously without intrusion
of saltwater. The station consumes approximately 30,000 gallons per day

with an increase of 10,000 gallons per day during the summer months.
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The well is connected directly to the station's water storage tank via o

a 6-inch-diameter cast iron water pipe. The distribution system 1is ;’"

e,

comprised of an 8-inch-diameter water main network. The water storage tank R

- has a holding capacity of 110,000 gallons and is connected to the water :f;
system at the highest site elevations (150 to 160 feet MSL). }tk

3.7 GROUNDWATER HYDKOLOGY
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3 3.7.1 Hanscom Air Force Base and Hanscom Field

Groundwater at Hanscom AFB is present predominantly under the following \ﬂ}

three conditions: L

-

b

3 ® As unconfined groundwater within sandy outwash deposits that »

3 overlie silty lacustrine sediments G
) As slow-moving interstitial water within the lacustrine strata L:;
. As semi-confined groundwater contained in sandy glacial tills that

overlie bedrock

v
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) As semi-confined groundwater within bedrock.
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The lateral and horizontal extent of each of these three units across

the base is discontinuous due to the glacial environment in which they were E;:
deposited. The bedrock is undulatory and, where it forms knolls or hills, é;;
the associated sedimentary deposits described above tend to be much thinner i{i
and in some cases are non-existent. This is particularily the case in the :Sx
lacustrine strata, which act as an aquitard between the outwash deposits E..

3 above and the underlying glacial tills. Although bedrock structure affects
’ the configuration of the existing sedimentary strata, it does not play a

major role in the control of the overall or general groundwater flow

: direction in the study area. Surface topography and surface hydrology seem
’ to have the greatest influence in this respect. Bedrock hills do, however, o

exert an influence on local groundwater flow, beyond which flow returns to

hl- ]

its normal course toward the Shawsheen River or one of its tributaries. As S
e

R
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previously described, Hanscom AFB occupies a low basin-like area that is
bounded by small hills and ridges composed of bedrock and glacial till.
Groundwater at Hanscom AFB, as evidenced from hydrogeologic data, flows
around elevated bedrock subcrops and outcrops. However, the overall flow is

toward discharge points, namely the Shawsheen River and its tributaries.

The following sections describe the hydraulic characteristics of each

geologic unit present in the area of the base.,

3.7.1.1 Unconfined Glacial OQutwash Aquifer

The glacial outwash deposits occur across the base at depths between O
and 5 feet. The average thickness of this water-bearing unit is 10 to 15
feet at which point the underlying lacustrine sediments a.e encountered.
Survey elevation and water-level data for wells screenad in the outwash
aquifer and located in the vicinity of the base are shown in Table 3-6; well
locations are shown in Figure 3-14. The data indicate that the outwash
deposits exist under saturated conditions and that the the water table is

within 5 feet of the ground surface.

Figure 3-25 shows water table elevations and flow directions within the
outwash across the base area, based on both hydrogeologic data and
postulation. Groundwater flow in the outwash aquifer is generally in a
northeast direction, although the bedrock surface exerts considerable
control over local flow direction. For example, in the northwest corner of
Hanscom Field, groundwater flows in a northwesterly direction between two
higher elevated bedrock subcrops toward Elm Brook (Weston, 1983). Reference
is made in subsequent sections of this report to the area between these

subcrops as the 'morthwest exit pathway."

Roy F. Weston, Inc., has estimated the flow in this direction to occur
at a relatively low rate of approximately 20,000 gallons per day. In
comparison, flow in the easterly and northeasterly directions has been
computed by Weston to be 240,000 gallons per day and 1,720,000 gallons per
day, respectively (Weston, 1984).
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TABLE 3-6

SUMMARY OF SURVEY ELEVATION AND WATER LEVEL DATA
FOR WELLS IN THE OUTWASH AQUIFER

Water Level Elevation (Ft. MSL)

Top of Ground

Well No.* (Ft. MSL) 2/4/83 2/18/83 3/17/83
Cw-1A 129.8 124.67 123.46 125.63
CW-3A 124.2 120.25 119.57 119.76

CW-5A 126.4 121.64 121.37 122.96
CW-6A 126.0 122.78 122.19 123.18
RFW-7 131.6 126.59 126.57 129.37
RFW-8 132-7 129.17 129.45 132.23
RFW-9 125.7 120.10 119.94 120.76
RFW-10 127.5 119.29 118.66 119.47

Source:

Weston, 1983

* See Figure 3-14 for well locations.
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Figure 3-25. Potentiometric Surface Map and Flow Directions of -
Surficial Aquifer at Hanscom AFB and Hanscom Field.
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may be present in the shallow groundwater would also be present in the storm
drain system. The interception of shallow groundwater by storm drains is
supported by Hanscom AFB water quality data, which is discussed in Section
3.3.

3.7.1.2 Lacustrine Aquitard

The lacustrine deposits underlying the outwash deposits occur over much
of the base and exist under saturated conditions. The hydraulic
conductivity of these deposits is assumed to be several orders of magnitude
lower than the overlying outwash material due to their fine-grained nature.
Typical hydraulic conductivity values for silt deposits such as those
deposited in glacial Lake Concord range from 0.01 to 10 gal/day/ftz, which
is low compared to values associated with sands (100 to 100,000 gal/day/ftz)
(Freeze and Cherry, 1979). There are no piezometric data available for the
aquitard that would give an indication of the direction of groundwater flow
within this unit. However, overall flow beneath the base would seem to be
preferentially oriented within the more permeable sands that overlie and
underlie the lacustrine material and, therefore, it is assumed that flow

within the aquitard is in this same preferred direction.
3.7.1.3 Semi-confined Glacial Till Aquifer

The sandy glacial till deposits form a blanket of saturated permeable
material over bedrock. Groundwater within the till aquifer is believed to
occur under semi-confined conditions where overlain by lacustrine silts.
During Weston's investigation in the northwest portion of the base,
piezometric heads were found to be nearly 1 foot higher than those within
the shallow outwash deposits. This 1is evidence of a vertically upward

hydraulic gradient of 0.1 or more within the flow system in this location.
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In those areas where the till is not overlain by lacustrine deposits,
the groundwater surface is unconfined. The piezometric surface of wells
intersecting the till material in these areas is essentially the same as in
the shallower wells within the outwash sediments. Therefore, the
groundwater flow direction within the till is believed to be parallel to the

flow within the outwash aquifer (Weston, 1983).
3.7.1.4 Bedrock

The water-bearing nature of the bedrock in the base area has not been
determined. However, granitic material cypically has low primary hydraulic
conductivity values of between 10_7 to 10"3 gal/day/ft:2 (Freeze and Cherry,
1979). Secondary hydraulic conductivity values for granite, i.e., values
that account for fracturing within the subject material, are higher (10_1 to
103 gal/day/ftz), but still are relatively low. These secondary values are
comparable to those for the lacustrine deposits. Although it is not known
whether the hydraulics of the bedrock material have an effect on the
groundwater flow within the overlying units, the dramatic variation in the
bedrock surface relief, as described previously, certainly influences the

near-surface groundwater flow.

3.7.2 Prospect Hill Electronics Research Annex

Groundwater is present in the bedrock that comprises Prospect Hill,
however, its occurrence is probably limited to fractures and other secondary
openings. Groundwater at the facility is not a source of water for
operations. In the lowland areas surrounding the facility, outwash deposits
likely constitute the principal water-bearing wunit, based on their

relatively high permeability and continuity over the area.

The contour of the water table, as in other geologically similar areas,
generally parallels the topography. 1In other words, its highest elevations
are beneath hills and uplands and the lowest areas are beneath lowlands near

streams or ponds.
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Groundwater flow is in a southwest direction and moves toward surface
discharge zones such as small streams and ponds. Data pertaining to the

rate of groundwater flow in the vicinity of Prospect Hill are not available.

3.7.3 Maynard Geophysic and Sudbury Electronics Research Annexes

All three of the major geologic units that exist in this area and that
are described in Section 3.5.3 contain groundwater (Perlmutter, 1962). The
water in all is generally hydraulically continuous, but the till and bedrock
have such low permeabilities that flow of water through them or between them
and the overlying outwash is very slow. Water in the bedrock occurs only in
limited quantities along fractures, and the till is so compact and has such
low permeability that water cannot be pumped by wells in appreciable
quantities. The outwash deposits avre the most permeable, and also the most
extensive deposits available for well development. Therefore, they
constitute the principal aquifer and principal source of groundwater in the

area.

Groundwater occurs mostly under water-table conditions, although
locally there may be some degree of confinement or retardation of water
movement owing to lenses of silt or sand of differing permeability. The
shape of the water table generally parallels the topography. The
groundwater table occurs at depths below the ground surfaces between O and
10 feet (Perlmutter, 1962). The swamp lands surrounding the site are
indicative of the shallow water table in the area. However, in some areas
and particularly during dry periods, the water table is found at depths as

great as 20 feet.

High points on the bedrock surface act as obstacles to the movement of
groundwater in the outwash unit and distort the pattern of flow locally.
These bedrock peaks appear topographically as hills. The Maynard facility
is located on one such hill and another hill transects the Sudbury facility.
Groundwater flow, which is generally to the northeast toward major points of
discharge such as the Assabet River, is diverted by the bedrock peaks such

that flow is around these '"obstacles."
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3.7.4 Solar Radio Observatory at Sagamore Hill

A1
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Information concerning the groundwater hydrology at Sagamore Hill is
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limited. However, there are inferences that can be made based on the
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topographic setting of the facility and available well 1log data.

-
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Groundwater exists within an aquifer that consists of granitic bedrock
material (Gay and Delarey, 1980). Since granite usually has a low primary
hydraulic conductivity and low transmissivity, it is likely that, in this
case, the material is weathered and fractured or in some other way altered
such that water flows more readily. The outlying swampy areas are
groundwater discharge zones. Groundwater flows in all directions away from

Sagamore Hill toward the surrounding swamp discharge areas.

3.7.5 RADC Electromagnetic Test and Measurement Facility

From the evaluation of available geologic and topographic data, the
RADC EMTF appears to be located in a groundwater recharge aree.
Precipitation infiltrates the elevated North Ridge area and replenishes the
subsurface water supply that exists within the till deposits. The aquifer
is probably similar to many coastal systems in that underlying the fresh
water is a zone of salty water, and an interface of mixed, brackish water
exists between the two zones. Groundwater flows toward Plum Island Sound to

the north and east, the Ipswich River to the south, the Eagle Hill River to

1 ] .I.
S

the northwest, and toward the swamp lands to the southwest.

i
)
PN
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.
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3.7.6 Fourth Cliff Recreation Annex

LR
l‘-‘l *
Ve

Groundwater hydrologic data for the Fourth Cliff area are limited,

.
« ala-

AT AL

however, several inferences can be made from the informat on that is avai-

lable. Fourth Cliff, as the name implies, stands considerabley higher than

FEn

the surrounding areas and is located at the north end of a spit-like
structure of glacial origin. The water that exists within the glacial till
that constitutes the cliff cccurs at elevations at least as high as the
levels of the surrounding warer bodies and could occur at higher levels.
Groundwater movement is in the direction of discharge, which is toward the

outlying water bodies.
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3.7.7 North Truro Air Force Station

Groundwater in the North Truro area exists in an unconfined aquifer
consisting of outwash depesits. Subsurface water supplies in North Truro,
as throughout Cape Cod, are derived and recharged solely from precipitation
that has reached the water table. Due to the loose and sandy nature of the
soils, there 1is very little overland runoff and most of the precipitation
percolates directly to the water table. When overland flow does occur, such
as over frozen ground, the water generally settles in some undrained depres-
sion and then infiltrates the ground. Groundwater discharge by subsurface

outflow from the North Truro area is primarily directly to the ocean.

As in the case of most coastal aquifer systems, the fresh groundwater
reservoir in North Truro is underlain by salty groundwater with a zone of
mixed, brackish water at the interface between the two zones (Sterling,
1963). The depth to the top of the mixed zone or the amount of available
fresh water will naturally fluctuate with seasonal variation in groundwater
recharge and discharge. In addition to fluctuations due to changes in
season, the availability of fresh groundwater depends on the amount
withdrawn for use by the population and the rate of this withdrawal. In
order to manage the groundwater resources in the area such that the fresh
water resource is not depleted, a careful balance is kept between recharge

and discharge/withdrawal.

3.8 GROUNDWATER QUALITY

3.8.1 Hanscom Air Force Base and Hanscom Field

3.8.1.1 Geochemistry

The groundwater quality throughout the Shawsheen River basin is gener-
ally gouod and chemically suitable for most uses. A summary of chemical
analyses of groundwater is shown in Table 3-7. The wells from which the

groundwater samples were drawn for these analyses are located throughout the
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TABLE 3-7

S

CHEMICAL COMPOSITION OF GROUNDWATER IN THE SANDS AND GRAVELS -
IN THE SHAWSHEEN RIVER BASIN!

Concentration (mg/l)

Constituent Maximum Minimum Median?
Silica (S109p) 16 10 13 .
Copper (Cu) 40 .00 .03 f
Iron (Fe) 1.0 .00 .05 {
Manganese (Mn) 1.9 .01 12 ;
Caleium (Ca) 35.0 7.7 13.0 4
Magnesium (Mg) 9.0 1.5 3.2
Sodium (Na) 50.0 12.0 25.0
Potassium (K) 6.0 1.5 2.5 -
Bicarbonate (HCO3) 86.6 20.7 26.8
Sulfate (SO4) 45 13 20 ‘
Chloride (Cl) 79 23 40
Nitrate (N) 5.20 .05 1.10
Hardness (Ca + Mg as CaCO3) 124 26 48
Alkalinity (CaCO3) 71 15 22 ]
pH (units) 8.4 6.0 6.4 ;
Color (platinum-cobolt units) 35 0 5 ?
Specific Conductance 480 140 250 f

(micromhos per centimeter at 259C)

1 Aquifer not specified; well log information not available.
2 Concentrations in mg/l unless otherwise noted.

Source: Gay and Delaney, 1981
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basin. Analyses for nine representative wells located in the Bedford,
Lincoln, and Lexington areas are given in Table 3-8. These wells were
selected based on their proximity to the base. Their locations appear in

Figure 3-26.

The hardness of the groundwater throughout the basin ranges from soft
to moderately hard (0 to 120 mg/liter). Analyses from the nine wells
closest to the base area do not indicate this large range, rather all of the

available values are around 50 mg/liter, indicating that the water is soft.

At many places in the basin, groundwater contains dissolved iron and
manganese concentrations that exceed the respective 0.3 mg/liter and 0.05
mg/liter limits for drinking water recommended by the National Academy of
Sciences and the National Academy of Engineers (1974) (Gay and Delaney,
1981). High dissolved concentrations of these constituents in groundwater

are common in swampy areas and water treatment is often required.

In summary, a review of the limited background geochemical data indi-

:hat the groundwater in the area of the base is generally of good

q. 7y with the one exception of having relatively high iron and manganese
conc .at All other constituents occur in normal concentrations as

indicated by values given in Table 3-8.

3.8.1.2 Contamination

In response to concern expressed over the relationship between past
waste disposal activities at Hanscom AFB and the detection of contaminants
in the Town of Bedford's newly activated municipal well field, the Air Force
implemented a series of hydrogeologic investigations, beginning during the
summer of 1982, to identify potential sources of the contamination. The
well field of concern consists of three wells, Nos. 10, 11 and 12 located
north of Hartwell's Hill (see Figure 3-27). The wells draw from the upper
outwash aquifer (see Section 3.7.1.1). These three wells are presently not
being used for production due to unacceptable levels of various contami-

nants. Well Nos. 10 and 11 were taken off line early in 1984 due to
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. Figure 3-26. Locations of Nine Representative Wells in the Area
of Hanscom AF"}.
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Figure 3-27. Locations of Monitoring Wells and Monitoring Points
at Hanscom AFB and Hanscom Field.
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unacceptable concentrations of iron and mangnese and trace concentrations of
trichloroethane, toluene, dichloroethylene, and tetrachloroethylene. Well
No. 13 was taken off line in April, 1984 when concentrations of benzene
approached the maxinum recommended level of 6.6 ppb (The Sun, 3/84, 4/84,
and 6/84).

The hydrogeologic investigations are discussed in the following

sections as they were conducted in chronological stages:

. Initial Air Force investigation
° Initial Weston investigation
e Supplemental Weston investigation.

The investigations provided data that resulted in the following major

conclusions:

. There exist at least three sources of groundwater contamination at
Hanscom Field (see Figure 3-27)
- Petroleum product and solvent disposal area
- Former fire training area
- Paint waste disposal site

' The Bedford well field is not likely to be affected by
contaminants released from the Hanscom Field sources.

Initial Air Force Investigation

The area of concern during the initial stage of the hydrogeologic
investigation was a reported petroleum product and solvent disposal site
located on the west side of the airfield (see Figure 3-27). The site is
described in Section 4. During the first phase of the investigation, in the
summer of 1982, six observation wells, designated HF-1 through 5 and HF-7
and shown in Figure 3-27, were installed in the vicinity of the disposal
site. Two sets of groundwater samples were collected by Air Force personnel
from the six wells, and analyzed by the Air Force Occupational and
Environmental Health Laboratory (OEHL) between August and October 1982. The

samples were analyzed for volatile halocarbons, volatile aromatics, and
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metals. A summary of analytical results for those compounds detected in the
samples is given in Table 3-9. These results confirmed the presence of a
source of groundwater contamination in this area. Both TCE and 1,2-di-
chloroethylene (DCE) were found to be present in relatively high concentra-
tions (291.0 ug/liter and 30.2 ug/liter, respectively) in the area of the
suspected disposal site. Toluene was also found in concentrations at or
slightly above the EPA-established quantitative limit. Chromium and lead
were detected in HF-3 in concentrations that exceed the EPA limits; however,

these metals were not detected in other samples.

Initial ''eston Investigation

Following confirmation of the presence of a disposal site on the west
end of the airfield and that it was a probable source of groundwater
contamination by way of the northwest exit pathway, Roy F. Weston, Inc. was
retained by the Air Force to assess the potential for the site to contribute
to water quality degradation at the new Bedford well field. Weston
installed 14 additional monitoring wells and 10 shallow auger-boring
monitoring points (see Figure 3-27). Groundwater samples from these wells,
as well as from the six monitoring wells constructed by the Air Force, were
sampled and analyzed for the volatile organics fraction (VOA) of the EPA
Priority Pollutants List. During this stage of the hydrogeologic
investigation, two additional sources of groundwater contamination were
confirmed to exist at Hanscom Field by water quality testing. These two
areas, the former fire training site and the paint waste disposal area, are
identified on Figure 3-27 and are described in Section 4. Table 3-10

contains the analytical data for the 20 samples analyzed.

From a review of the data in Table 3-10, it is seen that groundwater
from wells CW-1A, CW-4, and CW-5A was heavily contaminated with a variety of
VOA compounds. Samples from Air Force wells HF-2, HF-3, and HF-5 continued
to contain contaminants but at much lower concentrations than the wells
installed by Weston.,
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Shallow well CW-1A, located within the approximate boundaries of the
previously confirmed disposal site, contained seven VOA compounds, with a
total VOA hydrocarbon loading of about 13 mg/liter. Deep well CW-1, located
immediately adjacent to CW-1A, contained only low levels of VOA compounds,
which are believed to have leaked from the shallow aquifer during drilling.
The Air Force wells surrounding the site contained only low levels of
contaminants except for HF-5, indicating that contaminants from the disposal
site had migrated at least a few hundred feet southeasterly in the shallow

aquifer.

Deep well CW-4, located adjacent to the former fire training area,
contained six VOA compounds, at a total VOA loading of less than 2 mg/liter.
The mix of VOA compounds and their relative proportions found in samples
from CW-4 were different from those found in wells near the petroleum
product and solvent disposal area to the west. Based on this evidence,
Weston concluded that the former fire training area was also a source of

groundwater contamination.

Shallow well CW-5A was constructed within an area suspected to have
been used for disposal of paint wastes and was the most heavily concaminated
well., Eleven VOA compounds were detected, at a total VOA loading of 353
mg/liter. The mix and proportions of the compounds were different from
those from wells near the petroleum product and solvent disposal area to the
west, but were similar to those of samples taken near the former fire
training area. Despite the similarity, the fire training area was believed
to be a third and separate source of contamination based on reports from Air
Force personnel. At that time, prior to the supplemental phase of the
investigation, the lateral extent of the contamination was not known because

no other shallow wells were located downgradient from well CW-5.

All other wells that were sampled and tested at Hanscom Field during
the initial investigation activities were virtually free of all VOA
compounds. It is possible that the few low levels detected in these
remaining wells could have been the result of cross-contamination induced by

drilling and well construction (Weston, 1983).
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The potential for contaminant migration toward the Bedford well field,
which was the immediate purpose of implementing the above-described
investigation, does exist. However, Weston concluded that the potential was -
relatively low, based on data collected during the investigation, and that
the well field was neither highly vulnerable nor susceptible to contaminant '

migration from former disposal sites at the air field (Weston, 1983; 1984).

Supplemental Weston Investigation

Following the completion of Weston's initial 1983 investigation, a
supplemental investigation was begun in late 1983 to respond fully to the
environmental issues raised by the initial findings. Twelve additional
groundwater monitoring wells were installed at Hanscom Field during the
supplemental field activities (see Figure 3-27). Eleven of these wells were

installed in unconsolidated deposits and one well was installed in bedrock. -

Two cluster wells, CW19/CW-19A and CW-20/CW-20A, were installed in the
northwest exit to better define the potential mass flux of water through
this pathway toward the Bedfore well field. Bedrock well BR-1 was drilled
adjacent to CW-2 to assess the groundwater quality within the fractured -
bedrock in the vicinity of the northwest exit. Well RFW-18 was installed on
the west flank of Hartwell's Hill, between and north of CW-3 and CW-4.
Wells RFW-15 and RFW-17 were installed west and northeast of CW-4,
respectively, in the vicinity of the former fire training area. Finally,
four additional wells (RFW-11, RFW-12, RFW-13, and RFW-14) were installed in
the vicinity of the paint waste disposal area and around existing well CW-5A
to aid in delineating the areal extent and migration pattern of contaminated

groundwater in this area. 5

During the supplemental investigation, the three most heavily contami- i
nated monitoring wells {CW-1A, CW-4, and CW-5A) were sampled and analyzed '
for all priority poliutants, and five existing wells and the twelve new
wells were sampled and analyzed for volatile organics ? uples were ;

collected and analyzed in January and February of 1984, © from the |
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laboratory analyses are given in Tables 3-11 and 3-12. The first set of
analyses of groundwater samples collected from wells in the vicinity of the
northwest exit exhibited high levels of methylene chloride which were
attributed to laboratory handling. Other than methylene chloride, only low

levels of priority pollutant volatiles were detected in the January 1984

samples.

A January sample from BR-1 did not contain the 1,2- and 1,3-dichloro-
benzene reported in Table 3-12. February samples showed no volatile
priority pollutants except methylene chloride in BR-1, again though to have
resulted from laboratory contamination. In conclusion, there was no
significant organic contamination observed migrating towards the Bedford

well field through the northwest exit.

Groundwater sampling and analysis from wells in the vicinity of the
former fire training area indicated significant contamination downgradient
of the site. However, analysis of water from well RFW-15, which is located
upgradient, between the site and the Bedford wellfield, indicated that no

contaminants (with the exception of methylene chloride) were present.

Sampling results from wells located in the paint waste disposal area
indicated severe contamination. The absence of contaminants in RFW-14
indicated that contaminants from this area probably had not migrated
northward toward the well field. Levels of contamination in CW-12 and CW-13

suggested that the contaminant plume was moving in easterly and southerly

directions.

Resampling of monitoring well CW-1A in the vicinity of the petroleum
product and solvent disposal area showed that volariles, particularly

trichloriethylene, were the major contaminants. Other priority pollutants

were not detected at significant levels.

UL N T L L e S
Ealr L OO

o MG R T P

T Tk Tt

v

P,

we % v
VLTS

et ek T

T Yy

B o 2ubi i

Pl oty e

‘Y Fr

S ou A w WYL

Frz ¥ o ¢¥W




<@

, ¥ ¥ RN YW
DR RN

M

i TABLE 3-11

RESULTS OF NON-VOLATILE ORGANIC ANALYSIS OF
GROUNDWATER FROM SUPPLEMENTAL WESTON INVESTIGATION

Well No.*
Priority Pollutants

Detected CW-4 CW-5A CW-1A
Di-N-Butyl Phthalate 58 ND 29
Diethyl Phthalate ND 18 51
Phenol ND 36 ND
Arsenic ND 10.2 16,1
Lead ND 66.8 ND

All results in ug/1.

All other priority pollutant acid & base
ND - Not detected

*  See Figure 3-14 for well locations.

Source: Weston, 3/1984
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neutrals, metals, and CN not detected.
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In addition to better defining the extent of contamination at Hanscom
Field, results from the supplemental investigation activities were used to
corroborate the assessments made regarding the volume and flow of
groundwater in the Hanscom Field area. The cross-sectional area of
groundwater flow through the northwest exit to Elm Brook has been
re-estimated to be 16,000 sqv . feet, an increase from the original
estimate of 400 square feet. This change was made based on the finding that
a bedrock subcrop, believed to exist near the northwest outlet, does not
exist. This conclusion was based on the presence of saturated conditions
above bedrock in RFW-18. However, RFW-18 also indicates a strong hydraulic
gradient from Hartwell's Hill toward Hanscom Field. Thus, contaminant
migration is hydraulically restricted from passing through the northwest

exit from Hanscom Field to the Bedford well field.

Hydraulic conductivity values calculated using data from the new wells
were lower than estimates made in the 1983 report. Also, the seepage
velocities and corresponding flow rates presented in the 1983 report were in
error because effective porosity was not accounted for. The reassessment of
results gave flow velocities in unconsolidated deposits that range from less
than 0.3 feet to less than 3 feet per day. These estimates are lower than
an earlier estimate of 3 feet per day. The resulting estimated groundwater
flow rate through the northwest exit was the same as originally estimated in

the 1983 report, 20,000 gallons per day.

The analytical and hydrologic data collected during the supplemental
investigation supported the findings of the initial April 1983 study. Most
importantly, the supplemental study confirmed that the groundwater and
stormwater quality -exiting Hanscom Field by the northwest pathway is not

contaminated with volatile organic compounds (Weston, 1984).

3.8.2 Prospect Hill Electronics Research Annex

Information pertaining to groundwater quality at Prospect Hill is not
available. The groundwater supply in the outlying areas is assumed to be of
generally good quality based on its extensive use. There have been no

reports of groundwater contamination at the site.
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3.8.3 Maynard Geophysics and Sudbury Electronics Research Annexes

Chemical analyses of water within the outwash aquifer indicate that the
water is soft, with hardness values ranging from 10 to 58 ppm. The pH
values are 7.0 or lower. The concentrations of most of the chemical
constituents are within the limits recommended by the U.S. Public Health
Service (1946) for drinking water (Perlmutter, 1962). However, the concen-
trations of iron and manganese have been found to be three times as high as
the generally accepted standards of 0.3 ppm and 0.05 ppm, reséectively.
High iron and manganese concentrations are commonly found in groundwater in

swampy areas.

The water in bedrock generally differs from the outwash water in its
relatively high pH (7.9) and bicarbonate content (83 ppm) (Perlmutter,
1962). There have been no reports of groundwater contamination at the
Maynard and Sudbury annexes, however, potential sources of contamination do
exist on the facilities, such as: (1) salt water intrusion, (2)
station-operated sewage treatment plant, (3) underground fuel tanks, and (4)

shop operations (i.e., generation of waste oils, solvents and dielectric
fluids).

3.8.4 Solar Radio Observatory at Sagamore Hill

Groundwater quality in the Sagamore Hill area is generally good, and
the water is suitable for most uses. The hardness of the water is
predominantly moderate with values around 110 mg/liter. The pH levels
reported indicate acidic conditions. Analysis results of samples collected
from the well at the site showed a sodium content of 26.0 mg/liter and 26.2
mg/liter in 1963 and 1973, respectively (Gay and Delaney, 1980). These
values exceed the levels recommended by the State of Massachusetts Drinking
Water Regulations. 1In addition, dissolved manganese concentrations in the
past have exneeded the 0.05 mg/liter limit for drinking water recommended by
the National Academy of Sciences and the National Academy of Engineering

(1973) (Gay and Delaney, 1980). The manganese problem is common for wells
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located in or near swamp lands, as in the case of the Sagamore Hill well.
The high sodium concentrations are not explained in the literature. Results
from chemical analyses of groundwater at Sagamore Hill in August 1963 are
shown in Table 3-13.

There have been no reports of groundwater contamination problems at
this site other than the high constituent levels described above. The
pesticides and herbicides described in Section 3.3.4 as being present in the
soil downslope from the antonna do not present a potential for groundwater
contamination due to the low permeability of the subsoil, the probable small
quantity of the substances that remain, and the dilution and dispersion that

will occur over time.

3.8.5 RADGC Electromagnetic Test and Measurement Facility

The groundwater supply in the Ipswich area 1is generally of good
quality. However, it is known for its high concentrations of iron and
manganese, and occasional high chloroform content. Although the ETMF has
resigned from using the local water supply for drinking, the State finds no

problems with the water quality and the water is provided to area residents.

3.8.6 Fourth Cliff Recreation Annex

Groundwater quality data for Fourth Cliff are not available. However,
based on the location of the site, the water probably has a high saline
content and cannot be used for most purposes without treatment. No specific
chemical or analytical background groundwater data were available for

review.

There has been one report concerning potential contamination of ground-
water at Fourth Cliff. This involved a sewage release from the subsurface
sewage disposal leach field in September 1982. The Bioenvironmental

Engineering Services (BES) Office at Hanscom AFB was notified and
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TABLE 3-13

CHEMICAL ANALYSIS OF GROUNDWATER AT SAGAMORE HILL

Constituent Concentration (mg/1)
Calcium 31.0
Magnesium 7.9
Sodium 26.0
Iron 0.03
Manganese 0.08
Silica 24.0
Sulfate 13.0
Chloride 6.2
Specific Conductance ( mhos) 320.0
Ph 7.8
Alkalinity as CaCog (mg/l1) 143.0
Hardness 110

............

Source: Gay and Delarey, 1980

3-85

A R LT AT e T T e R O T AT e R TR AT Ry T
L e P A

o e

L I

». ¥ ¥ ¥ P_or]

b P

- v e e =

> x

w e- - @ wresewE

e




o o TR e P T kS My cRR T M BT RN MR tm YW ® g v W w w AW
L Wt X T W e M R I R i I L P W W ,’,"_y s

subsequently Air Force personnel performed a visual survey and sampled the
suspected sewage water for fecal coliform analysis. The visual survey
revealed a liquid seeping from the ground in the leach field area that had
Fhe odor and grayish color of sewage. Analysis of the samples indicated the
presence of fecal coliforms confirming a seepage of sewage. Because
groundwater is not used for drinking water at Fourth Cliff, the primary

concern was for the coastal waters.

3.8.7 North Truro Air Force Station

The quality of groundwater at the North Truro AFS is potentially suit-
able for domestic, agricultural, and commercial uses. The water is soft,
with hardness usually ranging from 21 to 27 parts per million. The pH of
the water is slightly acidic, usually varying between 6.2 and 7.0. Water
analysis results typical of samples taken from the station supply well are
shown in Table 3-14.

Typically, analytical results indicate that the groundwater meets the
accepted standard for a drinking water source. All of the physical and
chemical values are within normal and acceptable limits, with no indication

of any unusual tendency to corrosiveness (Sterling, 1963).

Mo pollution incidents were found to have occurred at the station. The
only potential source of groundwater contamination at this facility has been
saltwater encroachment, which could result in high chloride concentrations
in the fresh groundwater supply. There was, however, a groundwater
contamination problem in the North Truro area caused by a gasoline leak from
a gasoline station near Provincetown. The leak had an effect on the
groundwater in the Provincetown area and, due to the good quality and large
supply of groundwater at the North Truro Air Force Station, the Town of

Provincetown, in its actions to mitigate the contamination problem,
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TABLE 3-14

TYPICAL GROUNDWATER ANALYSIS AT
NORTH TRURO AIR FORCE STATION
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Constituent Concentration (mg/1)
Calcium 4.9
Magnesium 3.7

Sodium 19.2
Potassium 1.0
Bicarbonate 11.0

Carbonate 0.0

Sulfate 7.0

Chloride 37.0

Fluoride 0.1

Manganese 0.00

Iron 0.01

pH 6.5

Specific Conductance ( mhos @ 25°C) 120.0

Dissolved Solids (calculated) 96.0

Hardness as CaC0O3 25.0
Alkalinity 15.0

Source: Commonwealth of Massachusetts, Water Resources Commission, 1975
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3.9 BIOTIC ENVIRONMENT

3.9.1 Hanscom Air Force Base and Hanscom Field

The land area within a two-mile radius of Hanscom AFB and Hanscom Field
includes the Great Meadows National Wildlife Refuge. The refuge, located
northwest of the base, is the habitat of several current and historical rare
plant and animal species. This wildlife presently exists wunder the
protection of the national refuge (see Appendix E) (MNHP, 1984). There are

no rare species on the base or in the nearby surrounding area.

3.9.2 Prospect Hill Electronics Research Annex

The area surrounding the Prospect Hill facility consists of dry, open
woods. Unusual plant species occur to the east and south on the more open
ledges within a one-mile radius of the summit on which the radio facility is

situated. None of these species are currently considered rare (MNHP, 1984).

3.9.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The biotic environment within a one-mile radius of the Maynard-Sudbury
facility consists of wooded swamps and moist woods. This area is the home

of one rare species, the blue-spotted Salamander, Ambystoma laterale. The

salamander is rare throughout the state and is particularly vulnerable

during the early spring breeding season (MNHP, 1984).

3.9.4 Solar Radio Observatory at Sagamore Hill

There are no reported occurrences of rare plants or animals within a

one-mile radius of Sagamore Hill (MNHP, 1984).

There are no reported occurrences of rare plants and animals within a

one-mile radius of the RADGC ETMF (MNHP, 1984).
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3.9.6 Fourth Cliff Recreation Annex

The immediate area surrounding the Fourth Cliff Recreation Annex is the
home of a Tern colony that includes two rare bird species, the Least Tern

(Sterna antillarum) and the Piping Plover (Charadrius melodius). Both are

rare throughout the state. 1In addition, Fourth Cliff is a major migration

stopover for the rare bird species, the Red Knot (Calidrus canutus). The

area is a critical feeding habitat for the Red Knot. The birds stop in the
Fourth Cliff area prior to their nonstop migratory flight to South America
(MNHP, 1984).

3.9.7 North Truro Air Force Station

Within a one-mile radius of the North Truro Station there are several

rare wildlife species. The Prickly Pear plant species, Opuntia humifusa is

rare in the vicinity of the facility and throughout the state. Another rare

plant species is the Broom Crowberry, Corema conradii. The one rare animal

species that exists in the area of the facility is the Hoary Bat, Lasiurus
cinereus (MNHP, 1984).

3.10 ENVIRONMENTAL SUMMARY

3.10.1 Hanscom Air Force Base and Hanscom Field

° A dual aquifer system exists at Hanscom AFB and comprises an upper
unconfined aquifer consisting of outwash deposits and a lower
semi-confined aquifer consisting of tills. These two units are
separated by low-permeability lacustrine deposits.

) The bedrock surface exerts considerable control over local
groundwater flow; however, the overall groundwater flow system is
controlled by topography and surface hydrology.

) Groundwater flow is generally in the north or northeast direction.
5 The outwash and till aquifers are not uscd as scurces of water at

the base due to low production rates. The water supply for the
base, with the exception of the Air Force Trailer Home Park which
uses Bedford well water, is the Quabbin Reservoir in western
Massachusetts, provided by the Metropolitan District Commission.
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All three wells located in Bedford's new well field north of the
Hartwell's Hill have been taken off line due to the detection of
trace levels of TCE, and iron and manganese concentrations.

Water from monitoring wells at Hanscom Field contains varying
concentrations of TCE, DCE, toluene, and other volatile organic

compounds.

Surface water drainage is primarily controlled by the storm sewers
throughout the base.

The storm sewer system discnarges into the Shawsheen River and Elm
Brook.

Soils within the base area have been drastically disturbed by

construction activities. These soils, however, reflect the
properties of native soils existing prior to construction of the
base. Hence, soils are similar to the native soils present

outside the base perimeter.

Most of the soils severely limit land use because of saturation.

3.10.2 Prospect Hill Electronics Research Annex

Groundwater exists within bedrock beneath the facility, but
probably only along fractures or other secondary openings.

Groundwater does not exist in appreciable quantities in the
Prospect Hill bedrock.

Groundwater flow is in a southwesterly direction.

Water is supplied to the site by the Gity of Waltham through a
pump and pipeline system.

There have been no reports of groundwater contamination at the
facility.

Shallow, well-drained soils are present at the facility, and major
soil limitations are the depth to bedrock and the slope.

3.10.3 Maynard Geophysics and Sudbury Electronics Research Annexes

The principal aquifer in the Maynard-Sudbury area is comprised of
glacial outwash deposits.

Water is supplied to the facilities from the Town of Maynard for

which the source is the White Pond Reservoir, and from a number of
wells located on site.

3-90

e Tt Y T

Y
.

RO

.. - .-
NN LANE B

r *

o g

v
U

g% I PLPR AP

. 3
P
AV

JF T

¥

DR LR LIS

AR A

P




R O S A e e S L - . T
- L

|
|
|
l
|
|
|
]
t ° Groundwater flow is generally in the northeast direction; however, I

the bedrock surface locally distorts the flow pattern. 5 \
o The outwash aquifer is used as the primary source of water in the u
area. Ce
) Groundwater from the principal aquifer is generally of good ;n;
quality. There have been no reports of groundwater contamination !x:
at the facilities. P
) Surface water drains from the facilities to surrounding wetlands 3:f
and eventually into the Assabet River. 2

° Because of the shallow water table in the lowlands and swamps, !
communication between the surface and groundwater is common. -
° Soils within this area reflect the properties of the glaci .® :Qf
parent material. The lowlands are severely limited for poten’ -a. CJ

use because of saturation. The upland soils are limited by slo.- foors
3.10.4 Solar Radio Obseratory at Sagamore Hill e
) Groundwater occurs in a bedrock aquifer, which is used as the ;;
source of water at the facility. The granitic bedrock material is LR
likely weathered and fractured, inducing a high hydraulic )
conductivity relative to unweathered and unfractured granite. o

. Groundwater probably flows in all directions away from Sagamore -
Hill and toward the swamp land discharge zones. .

) Water quality is generally good except for high sodium and man- e
ganese concentrations. oo

° Surface water is minimal and is directed off site by ditches and o
natural surface contours. b

| J

. Soils are highly permeable, thus having the potential to transmit Y
liquid contaminants into the upper groundwater aquifer. =
3.10.5 RADC Electromagnetic Test and Measurement Facility ;V
».

. Groundwater probably is present within a glacial till aquifer. %
° Water for facility operations is supplied by the Town of Ipswich. Lf
Bottled water is used for drinking. S

L

® North Ridge is a groundwater recharge area. e
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. Groundwater flows in all directions away from North Ridge.
° Soils at the facility are of glacial origin and are usually deeper

than 5 feet. The upland position of the facility results in the
water table being deeper than 5 feet most of the year.

3.10.6 Fourth Cliff Recreation Annex

) Fourth Cliff is comprised of glacial till deposits under which
lies bedrock consisting of sandstone, graywacke, shale, and
conglomerate materials.

° Groundwater occurs at elevations at least as high ac the
surrounding water bodies, but could exist at higher elevations.

) Groundwater flows in the direction of discharge, i.e., toward the
outlying surface water bodies.

) Groundwater 1is not the source of drinking water in the Fourth
Cliff area, probably due to potential high saline content.

. The only reported potential source of contamination at the

facility was seepage from the existing underground sewage disposal
leach field.

3.10.7 North Truro Air Force Station

. Groundwater is present in a coastal aquifer consisting of sandy
outwash deposits.

° Fresh groundwater is underlain by a salty water zone. The
interface between the fresh water and salty water is a zone of
mixed, brackish water.

) The coastal aquifer is used as the source of drinking water at the
station and contains water of good quality.

) There have been no reports of groundwater contamination at the
facility. The Town of Provincetown used the station's water
supply after a local gasoline spill contaminated the Town's
supply.

) Surface water is of limited extent and is not adversley impacted

by the faciiity activities.

) High infiltration rates of the soils and deep aquifer preclude the
presence of swamps and wetlands.
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management
facilities

treatment,

This

4.0 TFINDINGS

investigation focused on all hazardous material and waste
activities relevant to Hanscom AFB and the seven off-base support
under Air Force jurisdiction. Information regarding the storage,

and disposal of hazardous wastes and materials was obtained from

the following sources:

4_1 .

This

A visit and tour of Hanscom AFB
Available Hanscom AFB records

Interviews with present and former Hanscom AFB employees conducted
in person and by telephone

Aerial reconnaissance of off-base facilities

Contacts with Federal, State, and local environmental agencies and
public works departments.

section presents a summary of the following activities:

Waste management plans

Past waste management practices
Hazardous material storage

Fuel storage

Spills and leaks

On-site land disposal

Fire training.

Information relating these activities over time is presented in Figure

4.1 REVIEW OF PAST BASE ACTIVITY

4,1.1 Waste Management Plans

management

On February 23, 1973, Hanscom AFB adopted its first formal plan for the

of hazardous substances: The 0il and Hazardous Materials

4-1
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Pollution Contingency Plan. This plan was formulated in response to
Paragraph 101 of the EPA Region 1 Environmental Plan, dated January 1972,

The objectives of the Hanscom AFB plan were to:

) Assign duties and responsibilities

) Establish and identify emergency task forces

. Develop a system of notification, surveillance, and reporting

° Provide a schedule of dispersants, sorbents, and other chemicals

to treat oil spills

) Establish enforcement and investigative procedures
) Provide direction on public information releases
° Outline instructions covering on-scene coordination.

Although the Contingency Plan of 1973 contains most of the necessary
items for a Spill Prevention Control and Countermeasures Plan (SPCC), it did
not include actions to be taken to prevent spills, as required by Part 112,
Title 40 GFR. On June 23, 1974, the Civil Engineering Squadron drafted the
Hanscom AFB 0il Spill Prevention Control and Countermeasures Plan. This
SPCC Plan amended the 1973 Contingency Plan to include a comprehensive

inspection and maintenance program to preclude tank failures.

In 1980, the Base Civil Engineering Squadron issued a Hazardous Waste
Management Plan to comply with the EPA Hazardous Waste and Consolidated
Permit Regulations, which were promulgated May 19, 1980. The plan, which

was revised on November 15, 1982, provides for:

) Assignment of duties and responsibilities
() A system of notification, reporting, and recordkeeping
° Proper means of disposal or treatment of hazardous waste.

The Hazardous Waste Management Plan is applicable to all organizations
generating hazardous wastes, including all tenants within the geographic

boundaries of Hanscom AFB, except MIT Lincoln Laboratory. Seven on-base

4-3




organizations were identified including AFGL, ABG/LG, ESD/SG, RADC/ET,
ABG/DE, 2014th CS, and ESD/IM. Each of these organizations has a Hazardous
Waste Coordinator and an alternate who are responsible for the organiza-
tions' compliance with the objectives and policies set forth in the

Hazardous Waste Management Plan.

The Environmental Planning Office is the Office of Primary Responsi-
bility (OPR) for implementing the Hazardous Waste Management Plan. The
OPR's duties include keeping abreast of all aspects of hazardous waste
regulations development and informing the coordinators of such, acting as
the liaison for the coordinators' contract disposal activities, and
preparing the annual report of hazardous waste activities. The Environ-
mental Health Services Office and the Safety Office review hazardous waste
management practices and generating activities with respect to safeguarding
the health and welfare of base personnel. In addition, the Bioenvironmental
Engineering Service (SGPB) performs field inspections, testing of waste
materials (to determine whether they are hazardous), and training of base
personnel in the proper techniques for handling hazardous materials. Other
offices involved in the transport and handling of hazardous materials are
Base Supply and Base Transportation. Base Supply coordinates with the SGPB
when hazardous materials are received at the base. Base Transportation
Coordinators handle all matters concerning proper packaging, marking, and
labeling of hazardous materials according to DOT regulations and are

responsible for the safe transporit of hazardous materials to Fort Devens.

The GCivil Engineering Squadron prepared the Plan for the Management of
Waste Petroleum Products in October 1981. The purpose of this plan was to
establish policies, assign responsibilities, and provide guidance for
collection, storage, and deposition of waste petroleum products in an
environmentally acceptable manner. This plan is applicable to all personnel
within the base, including tenants and contractors that generate contami-

nated, used, or waste petroleum products.
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4.1.2 Generation of Hazardous Waste bf}

The generation of hazardous waste at Hanscom AFB has occured in a &hk

variety of Air Force shops and installations and by various non-Air Force izi

¥ organizations, such as the Army Air Corps, civilian agencies, DOD fi?
contractural agencies, the Civil Aeronautics Authority, and Commonwealth of ﬁ“:

Massachusetts, that have shared the base and/or airport facilities. Table if:

4-1 provides a summary of typical hazardous substances that have been Eif

generated from shops and installations that support £flying activities. E?t

Although many of these shops remained after the flight line was terminated ;ii

in 1973, their activity and subsequent generation of hazardous wastes was iué

g curtailed. Since 1974, hazardous wastes of a recurring nature are generated i?:
in only two areas on the base: the Protection Coating Shop (Building 1812) i:;

and the Motor Pool (Building 1642). 1In 1981, the Protection Coating Shop %;i

generated approximately four, 55-gallon drums of waste paint, lacquer, and Pl

thinner. The Motor Pool has a parts solvent bath that generated ;iﬁ

approximately 40 gallons of contaminated PD-680 solvent in 1981. The :;;

! balance of hazardous wastes generated at Hanscom AFB is generally one-time ;if

] wastes created by expiration of shelf-life dates or changes in laboratory

e Yk wee

practices or mission, resulting in surplus of chemicals. y
’

« aTwlLE u

Waste oil is also generated by a variety of organizations at Hanscom

P

-
»

AFB. Table 4-2 provides a summary of waste-oil-generating organizations,

"y Ta
’ » I.'
.8,

L

quantities and storage locations in 1981. This inventory was prepared as

A
<
.' n' I' .

part of the Plan for the Management of Waste Petroleum Products.

o
»

»
L
s

»
Table 4-3 presents a summary of quantities of waste o0il and hazardous =
: materials that were generated at Hanscom AFB and disposed of off-base from E
- 1980 to 1983. Table 4-4 provides a list of waste chemicals that were E#
generated on-base and removed by a hazardous waste contractor during 1981. ‘Q
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TABLE 4-1

TYPICAL HAZARDOUS SUBSTANCES GENERATED
FROM SUPPORT OF FLYING ACTIVITIES

Support Shops &
Installations

Typical Hazardous Materials Generated

1. Aero repair

Inflight Refueling

Hydraulic
Electrical

Instrument and Office
Machine Repair

Pneudraulics
(Pneumatic systems)

Fuel System Repair

Aircraft Repair and
Reclamation

Pre—-dock
(Aircraft Washing)

Motorized and Ground
Equipment Repair

2. Power Plant

Engine Conditioning
(Engine change,
Engine Build Up,
Engine Tear Down,
Power Pack Repair,
Propeller,

Jet Engine Overhaul)

Battery Shop

3. Woodworking

Solvents, gasoline, jet fuel, methyl ethyl ketone,
ethylene dichloride, petrol naptha

Solvents, alcohol, hydraulic fluid
Solvents

Solvents, lubricants, ammonia, alcohol

Solvents

Solvents, gasoline, jet fuel, tetraethyl lead
Solvents, gasoline, toluene, acetone, ethyl alcohol,
ethyl acetate, caustic cleaners, greases, carbon
monoxide

Kerosene

Rust preventive compounds, gasoline, solvents,
kerosene

Gasoline, solvents, jet fuel, greases, tetraethyl lead

lead oxides

Sulfuric acid, sulfur dioxide, lead

Wood dust, glue,

o B8

¥y
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11.

12,

13.
14.

15.

16.

------------

TABLE 4-1 (continued)

TYPICAL HAZARDOUS SUBSTANCES GENERATED
FROM SUPPORT OF FLYING ACTIVITIES

Support Shops &
Installations

Typical Hazardous Materials Generated

Machine Shop

Welding

Paint Shop

Parachute, Leather,
Rubber and Textile

Sheet Metal
Electroplating
Plumbing Shop
Entymology

Body Shop
(Motor vehicles)

Water Plant
Sewage Plant

Aviation Petrol
Products Distribution

Fire Protection and
Crash Rescue

Cutting oils, synthetic resins

Decomposition products of welding rods, fluorides,
lead oxides

Benzol, toluene, acetone, ethyl alcohol, petro,
naptha, kerosene, turpentine, metallic paint
pigments, lead mineral spirits, xylene, synthetic
paint pigments

Solvents, caustic cleaners, naptha, methyl ethyl
ketone, toluene, ethylene dichloride

Sodium cyanide, cadmium oxide
Lead, solder, greases
Insecticides, rodenticides, solvents, kerosene

Lead, solder, solvents

Chlorine gas, lime, soda ash, fluorides
Chlorine, H9S
Gasoline, jet fuel, tetraethyl lead

Fire extinguishants-CB, Carbon Tetrachloride-,
thermal decomposition products of extinguishants

.............

.......
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TABLE 4-4

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981

Chemical Size Quantity Location EPA I.D. Remarks
Butyl Carbitol 5 gal 2 B-1104C
Methanol Iodine 1 qt 1 " 1/2 £-11
Stop Bath 1 qt 1 " 1/4 full
Methanol 1 gal 1 " U154 1/2 full
Nitric Acid 1 pt 12 " D002
Acetic Acid 51b 1 ! P058
Sulphuric Acid 1 gal 1 " Pl115
Hydrofluoric Acid 11b 3 " U134
Perchloric Acid 8 1b 1 " D002
Phosphoric Acid 1 pt 2 " Ul45
Phosphoric acid 1 qt 4 " Ul45
Dichrol (Acid 5 pt 1 " D002

Dichromate)
Potassium Cyanide 11b 1 " P098
Sodium Cyanide 1 1b 2 " P106
Sodium Iodide 11b 1 "
Dimethylmagnesium 1 gal 1 "

Heptane
Sodium Hydroxide 51b 10 " D002
Alconox Wetting Agent 3 1b 1 "
Sedium Persulphate 11b 1 " dry crystal
Photo Resist 1 gal 16 " U239 contains Xylene
Enamel Reducer 1 gal 1 " Dupont
Hysol Dissolver 1 gal 1 "

4-11
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TABLE 4-4 (continued)

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981 :fi
Chemical Size Quantity Location EPA I.D. Remarks
;*u
Hysol 1 gal 2 B1104C 5
Hysol 1 pt 1 "
Velvet Coating Paint 1 gal 1 " D001 .::'f.,f
Hysol Hardener 1 pt 1 " .
Moisture and Fungus 12 3/4 oz 9 " D001 Spraytech i
Proof Varnish !
White Reflectance 1 pt 2 " D001 Eastman :"'
Paint TT
Encapsulating Resin 11b 1 " D001 CRN
Kits i
Glyptal Insulating 1 at 2 " D001 ;“-
Paint e
Hysol Resin 1 qt 3 "
Stycast 1 qt 1 " Tl
Protective Varnish 16 oz 2 " DOO1 -.-*:‘
Spray Photo Resist 12.5 oz 3 " U239 Contains Xylene i::_:i:
Photo Developet 16 oz 1 "
»
Lignator Solvent 1 pt 1 " D001 e
& Thiner B
Q-Dope 1 pt 1 " D001 ::
Kepro Tinning 1 pt 24 " D002 "
Solution -
Ferric Chloride 5 gal 1 " i
Liquid Epoxy 13.4 oz 9 "
Potting Resin »
Liquid Epoxy 3.4 oz 9 "
Potting Resin ‘{‘::.
4-12 o
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TABLE 4-4 (continued)

HAZARDOUS MATERIALS REMOVED FROM HANSCOM AFB IN 1981

Rt R i it kit i i ANt o R T Sl S Clndic R i - W o WERAPE

Chemical Size Quantity Location EPA I.D. Remarks
Bostik 2402 Adhesive 8 oz 8 B1104C D001

Curing Agent D10 2 oz 8 "

Benzene 8 pt 1 " U019 1/3 full
Trichloroethylene 1 gal 1 " U228

Low Sodium MCS 1 gal 3 "

Benzenz Tech 1 gal 1 B-1704 U019 3/4 full
Acetone 1 gal 1 " U002

Acetone Tech 1/2 pt 1 " U002

Acetyl Acetone 1 pt 1 " U002

Ammonium Nitrate 11b 1 " U002

Petroleum Naptha 1 pt 1 " Ul65

Chlorophenal Red-D 4 oz 5 "

Bromethymal Blue-D 2 oz 7 "

Lead Base Paint 1/4 pt 1 " D008

10% Sodium Dichromate 55 gal 1 B~-1124 D006 Approx.
257% Zinc Sulphate 30 gal

(65% water)

Source: Hanscom AFB Hazardous Waste Turned into DPDO in 1981
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i 4.1.3 Storage of Hazardous Materials

Y

e

Storage activities at Hanscom AFB are classified according to the ﬁ?
nature of the materials stored, in accordance with the following general Eﬂ
categories: ;:
)

.’ "

° Storage of oils, cleaning solvents, pesticides, herbicides, and
other chemicals for use by Civil Engineering services to support
maintenance operations

TRl
N

T ]
[
PRI

«

s
*

] Storage of laboratory reagents and chemicals used by operations ri
such as MIT Lincoln Laboratory, RADC, and AFGL in support of their [ 2
research activities v

) Bulk storage of raw materials such as paints, solvents, solder N
materials, photographic chemicals, clinical supplies, gas cylin- ﬁ}
ders, etc., used by base industrial shops to support construction ;ﬁ

and maintenance operations

] Waste storage prior to treatment or disposal.

A large numher of hazardous materials are stored at Hanscom AFB at a
variety of 1locations. Fifteen such locations having the potentiz’ to
release hazardous substances to the environment were identified in the Phase
I investigation. Figure 4-2 illustrates the locations and Table 4-5

provides a guide to the figure.

Additional information from the 1980 Hanscom AFB Chemical Inventory

regarding the types and amounts of materials stored at the locations is it

provided in Appendix ¥,

T TS

: -
Several relatively minor spill incidents have been documented in §
conjunction with hazardous materials storage facilities at Hanscom AFB. The é
incidents include: "
p
2 Date Incident Ef
T March 10, 1977 An oil spill at the Petroleum, Oils, and Lubrication ;j
: (POL) Storage Area. s
‘ [ ]

March 8, 1976 A two-gallon methanol spill occurred at the Base Supply
(Bldg. 1614).

4-14 L3
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Figure 4-2a. Locations of Hazardous Material Storage at Hanscom AFB.
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Figure 4-2b. Locations of Hazardous Material Storage at Hanscom AFB.
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Figure 4-2c. Locations of Hazardous Material Storage at Hanscom AFB.
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L
June 25, 1975 Five 110-1b. drums of calcium hypochlorite were dis- {;;?
covered leaking due to corroded drums. Lo

o
No record of A leak in a hydrogen cylinder at Building 1717. R
date N
Incidents of spillage and leakage from on-base storage facilities are S
’h_—-‘.-
discussed further in Section 4.1.5. .
4.1.4 Storage of Fuel ?2?

Fuel storage activities at Hanscom AFB involve underground and
above-ground storage of No. 2 fuel oil, No. 6 fuel oil, diesel fuel,
gasoline, waste oil, and kerosene. Above-ground fuel storage tanks range in
size from 55 to 500,000 gallons. Underground or basement storage tanks
range in size from 55 to 33,000 gallons, with 1,000-gallon No. 2 fuel oil

tanks accounting for over 25 percent of all underground storage tanks.

The major fuel storage areas on the base include four underground

o

storage locations and one above-ground location. All tanks at these

locations are reported to be in good or excellent physical condition, posing ;i;?

little or no threat to the enviromment by way of leaks or possible rupture. &ii

Table 4-6 summarizes fuels storage at these five locations. §;§:
(]

In addition to the major fuel storage areas, smaller underground and
above-ground storage tanks containing automotive fuel, heating fuel, and
waste oil are located throughout the base. Tables 4-7 and 4-8 present

summaries of underground and above-ground fuel storage facilities, respec-

tively, identified in the Hanscom AFB Spill Prevention and Countermeasures Ef

Plan of February 1981. Figures 4-3 and 4-4 illustrate the locations of

underground and above-ground fuel storage, respectively, at Hanscom AFB. -f;*
Tables 4-9 and 4-10 provide a guides to Figures 4-3 and 4-4, respectively, !E—
S8ix of the seven off-base facilities also maintain fuel storage areas, o

summarized in Table 4-11.

420
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TABLE 4—6 :

y - .

SUMMARY OF MAJOR FUEL STORAGE AT HANSCOM AFB

;
Fuel Building Disposal Tank Capacity Physical %
{

Location (Gallons) Condition

- No. 6 Fuel 0il 1201 Underground fuel 3 @ 33,000 Good |

B storage ;

tﬂ Gasoline 1801 Underground fuel 2 @ 25,000 Good

!3 storage

ié No. 2 Fuel 0il 13007 & Above-ground fuel 2 @ 500,000 Good

{: 13009 storage

? Mogas 1639 Underground fuel 1 @ 12,000 Excellent
storage 2 @ 10,000

Hogas 1642 Underground fuel 3 @ 10,000 Excellent

storage

Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan, 1981
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TABLE 4-7

SUMMARY OF UNDERGROUND FUEL STORAGE AT HANSCOM AFB

Fuel

No.

of Tanks

Capacity

No. 2 Fuel 0il

Diesel Generator

Diesel

Heating 0il

Gasoline

Waste 0il

[N S i LV B S O e N N I o

W —_ W - N U~

NN = o

b pmt b pad et s

200
500
550

1,000
1,500
2,000
2,500
3,000
8,000
6,000

10,000

12,500

275
500
750
2,000

500
10,000

33,000

2,000
4,000
10,000
25,000

400
500
600
800
1,000
2,000

gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal
gal

gal
gal
gal
gal

gal
gal

gal

gal
gal
gal
gal

gal
gal
gal
gal
gal
gal

Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan
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.
TABLE 4-8 Z1_1
SUMMARY OF ABOVE-GROUND FUEL STORAGE AT HANSCOM AFB ;:‘

Fuel No. of Tanks Capacity
E No. 2 Fuel 0il 37 275 gal e
1 500 gal o
2 1,000 gal
2 500,000 gal
Kerosene 1 275 gal :fq
0il 1 275 gal ?,:(
Diesel Fuel 1 275 gal {“_:..
1 500 gal SN
Diesel Generator 1 8 gal o
3 10 gal o
1 13 gal o
1 20 gal C
1 60 gal -
7 100 gal Y
1 275 gal i
3 500 gal e
Diesel Compressor 1 15 gal 'Eﬁ
54
Source: Hanscom AFB Spill Prevention Control and Countermeasures Plan 1984 n
(Revised Edition) ii
3
n.
3
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Match to Figure 4-3¢
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Figure 4-3b. Locations of Underground Fuel Storage Tanks
at Hanscom AFB.
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Figure 4-4a. Locations of Above-Ground Fuel Storage Tanks at Hansom AFB.
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Figure 4-4b. Locations of Above-Ground Fuel Storage Tanks at Hansom AFB.
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Figure 4-4c. Locations of Above-Ground Fuel Storage Tanks at Hansom AFB.
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Figure 4-4d. Locations of Above-Ground Fuel Storage Tanks at Hansom AFB.
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1.
2.
3.

5.

6.

7

8.

9.
10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22a
23.
24,
25.
26.
27.
28.

-----------

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

e B

T T Ve 7w T AT

TABLE 4-9

........

.........

.....

Location*

Quantity

Description

Figure 4-3

Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.
Bldg.

T214
T860
1101
1102E
1103-T1
1103-T2
1105-B
1107
1114
1115
1118
1119-T1
1900
1120
1121
1122
1124
1126-T1
1128
1201-T1,2,3
1201-T5
1302E-T1
1302E~T3
1302-T4
1420~T1
1429
1431
1436

P e S T T o ¥ R e S S L T e T T T - B T O R R T o R o T A

550-Gal Fuel 0il Tank

12,500~Gal No. 2 Fuel 0il Tank

1,500-Gal No. 2 Fuel 0il Tank
500-Gal Diesel Generator
6,000-Gal No. 2 Fuel 0il Tank
500-Gal Diesel Fuel 01l Tank
500-Gal Diesel Generator
750-Gal Diesel Generator
500-Gal Diesel Fuel 0il Tank
500-Gal No. 2 Fuel 0il Tank
1000-Gal No. 2 Fuel 0il Tank
1000~Gal No. 2 Fuel 0il Tank
2000-Gal Diesel Generator
1000-Gal No. 2 Fuel 0il Tank
500~Gal No. 2 Fuel 0il Tank
2000-Gal No. 2 Fuel 0il Tank
3000-Gal No. 2 Fuel 0il Tank
200-Gal No. 2 Fuel 0il Tank
275-Gal Diesel Gemerator
33,000-Gal No. 6 Heating Oil
500-Gal Diesel Generator
500-Gal Waste 0il Tank
4000-Gal Gasoline Tank
2000-Gal Gasoline Tank
1000-Gal No. 2 Fuel 01l Tank
1000-Gal No. 2 Fuel 0il Tank
1000-Gal No. 2 Fuel 0il Tank
1000-Gal No. 2 Fuel 0il Tank

Tank

[ YR~ ol - S - Y - N -~ a - S = AR - N - o - S~ (A - N~ S - S~ S - 20 - 2 ~ S~ o~ A ~ A T =

[
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
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TABLE 4-~9 (continued)

,1*" TR R TR YIS AR LW T8 TR TR

W RS

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

Location* Quantity Description Figure 4-3
Bldg. 1440 1 1000-Gal No. 2 Fuel 0il Tank a
Bldg. 1542 1 500-Gal No. 2 Fuel 0il Tank c
Bldg. 1543 1 550-Gal No. 2 Fuel 0il Tank b
Bldg. 1600 1 500~Gal Diesel Generator c
Bldg. 1603 1 3000-Gal No. 2 Fuel 0il Tank c
Bldg. 1605-T1 1 1500~Gal No. 2 Fuel 0il Tank c
Bldg. 1608 1 2500~-Gal No. 2 Fuel 0il Tank c
Bldg. 1900 1 10,000-Gal No. 2 Fuel 0il Tank c
Bldg. 1639-T1 1 800-Gal Waste 0il Tank b
Bldg. 1639-T2 2 12,000~-Gal Mogas Fuel Tank b
Bldg. 1639-13,4 2 10,000~-Gal Mogas Fuel Tank b
Bldg. 1644-T1 1 10,000-Gal Diesel Fuel 0il Tank b
Bldg. 1644-T2,3 2 10,000-Gal Waste 0il Tank b
Bldg. 1700 1 1000-Gal Waste 0il Tank c
Bldg. 1700,T2 1 1000-Gal No. 2 Fuel 0il Tank c
Bldg. 1900 1 2000-Gal Diesel Generator c
Bldg., 1712 1 500-Gal No. 2 Fuel 0il Tank c
Bldg. 1721 1 500-Gal diesel Generator d
Bldg. 1729 1 1000~-Gal No. 2 Fuel 0il Tank a
Bldg. 1801 2 25,000-Gal Gasoline Tanks a
Bldg. 1810 1 1500-Gal No. Fuel 0il Tank a
Bldg. 1811 1 1000~Gal No. 2 fuel 0il Tank a
Bldg. 1812 1 3000-Gal No. 2 Fuel 0il Tank a
Bldg. 1813 1 1000-Gal No. 2 fuel 0il Tank a
Bldg. 1814 1 1000~Gal No. 2 Fuel 0il Tank a
Bldg. 1816 1 500-Gal No. 2 Fuel 0il Tank a
Bldg, 1817~} 1 500-Gal Diesel Fuel 0il Tank a
Bldg. 1817-T3 1 600-Gal Waste 0il Tank a
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TABLE 4-9 (continued)

LOCATIONS OF UNDERGROUND FUEL STORAGE TANKS AT HANSCOM AFB

v a— gy .

Location* Quantity Description Figure 4-3
57. Bldg. 1817-T4 1 1000 Gal No. 2 Fuel 0il Tank a
58. Bldg. 1817-T5 1 2000-Gal Gasoline Tank a
59. Bldg. 1819 1 1000-Gal No. 2 Fuel 0il Tank a
60. Bldg. 1823-Tl 1 400-Gal Waste 0il Tank a
61. Bldg. 1823-T2 1 500-Gal No. 2 fuel 0il Tank a
62. Bldg. 1824 1 500-Gal No. 2 fuel 0il Tank a |
63. Bldg. 1825 1 1000-Gal No. 2 Fuel 0il Tank a
64. Bldg. 1826 1 1000~Gal No. 2 Fuel 0il Tank a
65. Bldg. 1830-Tl 5000~Gal No. 2 Fuel 0il Tank a
66, Bldg. 1998 1 1000-Gal No. 2 Fuel 0il Tank b
67. Bldg. 1830-T2 1 2000-Gal Waste 0il Tank a
68. Bldg. 1851 1 1500-Gal No. 2 Fuel 0il Tank a
69. Bldg. 1855 1 1000-Gal No. 2 Fuel 0il Tank a
70. Bldg. 1880 1 1000-Gal No. 2 Fuel 0il Tank a
71,  Bldg. 1993 1 2000-Gal No. 2 Fuel 0il Tank b

* Numbers keyed to locations shown on Figure 4-3
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L.

3.
4o
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

LOCATIONS OF ABOVE-GROUND FUEL STORAGE TANKS AT HANSCOM AFB

a2 oA T

...............

TABLE 4~-10

I T T R L UMy T R TR L SR E A TR M TR OSSR IR TR T

Location* Quantity Description Figure 4-4
Trailer Court 29 275~-Gal No. 2 Fuel 0il Tanks d
Trailer Court 2 275-Gal No. 2 Fuel 0il Tanks (T-207) d
Bldg. 421 1 275-Gal No. 2 Fuel 0il Tank a
Bldg. 1129 1 500-Gal Diesel Generator b
Bldg. 1126 1 275-Gal Diesel Generator b
Bld. 1139 1 275~Gal Diesel Fuel Tank b
Bldg. 1201 (Tank 4) 1 275-Gal 0il Tank b
Bldg. 1102-C 1 500-Gal Diesel Generator b
Bldg. 1217 1 275-Gal Diesel Generator b
Bldg. 1302-E2 1 500-Gal Diesel Fuel 0il Tanks b
Bldg. 1306 1 100-Gal Diesel Generator b
Bldg. 1308 1 1000-Gal No. 2 Fuel 0il Tank b
Bldg. 1428 2 275~-Gal No. 2 Fuel 0il Tank a
Bldg. 1515 1 275-Gal Diesel Generator b
Bldg. 1539 1 500-Gal Diesel Generator c
Bldg. 1605-T2 1 275-Gal Diesel Generator c
Bldg. 1606 1 275-Gal Diesel Generator c
Bldg. 1646 1 275-Gal Diesel Generator b
Bldg. 1715 2 275-Gal No. 2 Fuel 0il Tanks c
Bldg. 1806 1 500-Gal No. 2 Fuel 0il Tank a
Bldg. 1809 1 275-Gal No. 2 Fuel 0il Tank a
Bldg. 1817-T2 1 275-Gal Kerosene Tank a
Fuel Tanks 2 500,000-Gal No. 2 Heating 0il Tank a

13007, 13009
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TABLE 4~10 (continued)

LOCATIONS OF ABOVE-GROUND FUEL STORAGE TANKS AT HANSCOM AFB

TITT -
Vagiarelt sk
LIRS . ¥

gﬁ Location* Quantity Description Figure 4-4
!! 24, Bldg. 1302-F 1 8-Gal Diesel Generator b
25.  Bldg. 1305 1 60-Gal Diesel Generator b
26. Bldg. 1612 1 275-Gal Diesel Generator c
?7. Bldg. 1614 1 13-Gal Diesel Generator c
28. Bldg. 1642 1 10-Gal Diesel Generator b
29. Bldg. 1700 2 10-Gal Diesel Generator c
32. Bldg. 1810 1 20-Gal Diesel Generator a
31. Bldg. 1880 1 15-Gal Diesel Compressor a
32. Bldg. 1701 1 1000-Gal No. 2 Fuel 0il Tank c

* Numbers keyed to locations shown on Figure 4-2
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TABLE 4-11

...............

RS,

SUMMARY OF FUEL STORAGE AT OFF-BASE FACILITIES

RN

Facility Location Fuel No. of Type Capacity
Tanks
RADC Electromagnetic Diesel 1 A/G 275 gal
Test and Measurements No. 2 Heating 0il 1 u/G 1000 gal
Facility No. 2 Heating 0il 2 Cellar Tanks 275 gal
No. 2 Heating 0il 3 U/G 500 gal
No. 2 Heating 04l 1 U/G 1500 gal
North Truro AFS Heatlg Fuel 0il 1 50,000 gal
Diesel Fuel 1 2708 BL
Mogas 1 131 BL
Diesel 1 4000 gal
Fourth Cliff Recreation Diesel 2 U/G 3800 gal
Annex No. 2 Heating 0il 3 A/G 275 gal
Sagamore Hill Diesel Generator 1 A/G 275 gal
Diesel Fuel 1 U/G 500 gal
No. 2 Heating 0il 1 U/G 500 gal
No. 2 Heating 0il 1 u/G 1000 gal
Prospect Hill Electronics Diesel Generator 1 A/G 275 gal
Research Annex Diesel Fuel Tank 1 u/G 500 gal
No. 2 Heating 0il 2 Cellar Tank 275 gal
No. 2 Heating 0il 1 U/G 1000 gal
Maynard Research Annexes Diesel 1 u/G 500 gal
Diesel 1 A/G 500 gal
Diesel 1 A/G 275 gal
No. 2 Heating 0il 1 A/G 500 gal

Source: USAF Real Property Inventory Detail List, December 1983
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Three incidents of fuel spillage or leakage have occurred at Hanscom
AFB, and two spill incidents have occurred at off-base facilities. These

incidents include:

Date Incident

December &4, 1981 An unleaded gasoline spill from a leaking fuel
storage tank at the base motor pool (Building 1642)
was reported. The quantity of fuel spilled is not
known.

February 4, 1981 A 3000-gallon gasoline spill from leaking under-
ground fuel storage tanks at the base service
station (Building 1639) was detected.

No record A 30- to 40-gallon spill of fuel oil from a storage
date tank at Hanscom AFB. Tank ruptured due to fire
damage. The location of the spill is not known.

No record A spill from a 500-gallon underground heating oil

of date tank that was ruptured at the RADC Electromagnetic
Test and Measurement Facility by a contractor
during construction of a new building at the
facility. The contractor subsequently covered over
the spilled fuel o0il with a layer of soil and
erected a building over the spill area.

No record The failure of an emergency generation fuel system,

of date at the Solar Radio Observatory at Sagamore Hill
resulted in three separate discharges of an unknown
quantity of diesel fuel.

Incidents of spillage and leakage from on-base fuel storage locations are

discussed further in Section 4.1.5.

4,1,5 8pills and Leaks

Interviews and records searches conducted at Hanscom AFB revealed a
variety of past spill incidents. These spills range in size from 1 pint of
PGB fluid to 5,000 gallons of JP-4 jet fuel. Information concerning a total
of 15 spills occurring at the base has been collected. Figure 4-5
illustrates the 1locations of these spills. A guide to Figure 4-5 is

provided in Table 4-12.
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Match to Figure 4-5d

Figure Layout Key
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400 0 400 800 1200 Legend
Scale in Feet @ Location of Spill Incident

See Table 4-12

Figure 4-5a. Locations of Spill Incidents at Hanscom AFB.
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Figure 4-5b. Locations of Spill Incidents at Hanscom AFB.
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Figure 4-5¢c. Locations of Spill Incidents at Hanscom AFB.
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Figure 4-5d. Locations of Spill Incidents at Hanscom AFB.
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TABLE 4-12

LOCATIONS OF SPILL INCIDENTS AT HANSCOM AFB

xorre g

Location* Description Figure 4-5 .

1. Former Filter Bed Bar Kleen Spill a :

E? 2. Motor Pool Gasoline Spill b ;
: 3. Building 1201 PCB Leak b

» 4. Building 1550 Chlorine Release b '
?‘ 5. AAFES Base Service Station Gasoline Tank Leak b

2 6. Runway No. 5 Jet Fuel Spill d )

7. Deleted g

8. Runway 29 Jet Fuel Spill a 5

9. Building 1704 Hydraulic 01l Spill c §

10. P.0.L. Storage Yard 0il Spill a r

11. Administration Building Jet Fuel Spill c ;

12. Base Supply (Bldg. 1614) Methanol Spill c ;

13. Base Supply (Bldg. 1614) HTH Spill ¢ ;

14, Building 1128 Mercury Spill b ',

*Numbers keyed to locations shown on Figure 4-~5
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Former Filter Beds

On April 4, 1983, an unauthorized intentional release of 110 gallons of
"Bar Kleen'" and 80 gallons of "Inhibitor N-101" occurred in the filter bed
area behind the POL storage vyard. These substances are boiler water

treatment chemicals with the following chemical composition:

e Bar Kleen

- phosphoric acid
- nitrilotriacetic acid

® Inhibitor N-101

- sodium nitrate
- sodium borate
i - 1,2,3-benzotrialzole

Civil Engineering Services responded quickly to the spill, and clcanup
was completed within 8 hours. The cleanup procedure consisted of pumping
the free liquid into drums and collecting the contaminated soil. An
emergency contractor specializing in hazardous material cleanup was used for
the response action. Approximately 30 cubic yards of contaminated soil was
collected and placed temporarily in a polyethylene-lined holding lagoon in
the filter bed area. The contaminated soil was covered with a plastic tarp

it was subsequently determined not to be classified as hazardous.

Motor Pool Spill

Hanscom AFB correspondence references a December 4, 1981 leak in an o

underground tank containing unleaded gasoline located at the base Motor Pool

T o)
»

(Building 1642). The leak was discovered when a 5,000-gallon tank failed a
routine vacuum test. The gasoline tank was not refilled after the leak was .

identified. The tank is situated within 300 feet of the culvert that

4

carries the Shawsheen River under Hanscom AFB. The quantity of gascline o

discharged into the soil and groundwater is not known.

o .
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In response to a request from the Massachusetts Department of
Environmental Quality Engineering, base personnel dug an observation hole
adjacent to the leaking fueld tank to assess the degree of groundwater
contamination. The removed soil was reported to have a strong gasoline
odor. The gasoline-contaminated soil was thoroughly aerated on a plastic
liner within a diked area near the former filter beds. A Scavenger recovery
unit was in operation during the entire fuel tank replacement operation.

The unit recovered 5 gallons of fuel.

The leaking tank was located with three other 5,000-gallon tanks at the
site, including two containing leaded gasoline and one containing diesel
fuel. The top of the tanks were approximately 3 feet below the asphalt and
concrete pavement and were surrounded with sand and native soil. The
maintenance records indicated that the tanks were about 35 years old at the

time of the incident and had undergone no repairs since their installation.

Although the other three fuel tanks passed the vacuum test, all four
tanks were replaced in compliance with Massachusetts State law. Cleanup of
the groundwater continued in the recovery well until the Scavenger unit

could extract no more contaminated fuel from the groundwater.

Building 1201 PCB Leak

On August 31, 1981, during a routine inspection of operational
equipment in the Central Heat Plant (Building 1201), a Wagner 500-kilovolt
transformer was observed to be leaking a PCB fluid from a worn gasket
located on the side of the transformer. It was estimated that less than 1
quart of the PGB fluid "no-flamol'" was spilled on the transformer and the
adjacent concrete floor. The spill was contained using an unknown absorbent
material. The released PCB fluids were placed in DOT-approved containers
and sent off site to a licensed disposal firm. A contractor repaired the
transformer by replacing all seals and gaskets. The National Response

Center and the EPA Region 1 office were notified of the incident.
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Building 1550 Chlorine Release

On June 12, 1981, during a routine change of the chlorine tanks at the
base swimming pool (Building 1550), chlorine gas was accidentally released
into the air. A faulty brass fitting located between the chlorine tank and
the chlorinator caused the indicator gauge on the tank to read empty even
though a small amount of gas still remained in the tank. An estimated 5
pounds of chlorine gas was discharged into the atomosphere. No remedial
cleanup activity was deemed necessary. The two workers installing the tanks

reported feeling nauseated following the incident.

AAFES Service Station Gasoline Tank Leak

On February 4, 1981, the results of a vacuum test indicated that a
12,000-gallon gasoline underground storage tank at the base Service Station
(Building 1639) was leaking. A contractor who was hired to replace the tank
estimated that about 3,000 gallons of fuel had leaked into the surrounding
soil.  Approximately 2,500 gallons of gasoline were pumne: from the site
after the tank was removed on May 4. During the replacement of the leaking
tank, two other 10,000 gallon tanks were also discovered to be defective and

were replaced.

In accordance with Massachusetts State law, a gasoline recovery system
and observation wells were installed on May 8. The recovery system
collected an additional 200 gallons of gasoline from the site. The recovery
system operated until no more gasoline could be recovered from the depressed
groundwater table (at 2 months total time). Also, about 60 cubic yards of
contaminated soil were excavated and stored at Building 1639 for aeration

prior to off-site disposal at a contract landfill.

Runway 5 Jet Fuel Spill

A spill of approximately 300 gallons of jet fuel on the runway near
Building 1715 in the 1960's was reported by a base employee. The Fire

Department reportedly hosed the spilled fuel into the storm drain system.
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Runway 29 Jet Fuel Spill

On June 13, 1973, during a heavy rainstorm, a T-39 aircraft hydroplaned
off of the east end of Runway 11-29 discharging an estimated 300 gallons of
JR-4 jet fuel into an adjacent storm drain and into the Shawsheen River.
Base personnel reported sighting small patches of fuel on the surface of the
river approximately 2 hours after the accident. Due to the inclement
weather conditions at the time of the accident, no preventive action by Air
Force personnel could be taken to prevent the spill from entering into the
stream channel, In addition, no subsequent cleanup activities were

attempted.

Hydraulic 0il Spill

On August 23, 1978, a hydraulic oil spill (3 to 5 gallon) caused by a
burst fuel line in the power steering mechanism of a K-loader vehicle
occurred on a concrete ramp near the west side of Building 1704. The base
environmental coordinator dispatched an emergency response team from the
roads and grounds unit. A combination of sand and Speedy Dry absorbent was
applied to an area of approximately 20 square yards. The spill area was
closed off from all vehicular traffic for a period of 24 hours. On August
24, the contaminated sand and absorbent material were removed from the site
in approved containers and stored by the environmental coordinator prior to

off-site disposal by a licensed contractor.

POL Storage Yard 0il Spill

On March 10, 1977, an cil spill estimated to be at least 60 gallons
occurred behind the POL Storage Yard (Building 1827). Although the spill
was contained with absorbents within the POL Storage Yard area, the oil and
cleanup materials were not immediately removed from the site. After
receiving advice from the Massachusetts Resource Division of the Environ-
mental Management Department, Air Force personnel scraped up the oil-con-
taminated soil and absorbent material, placed them into barrels, and sent
the barrels to Building 1104C for temporary storage prior to disposal by a

contractor.
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Administration Building Jet Fuel Spill

Former base personnel recalled that a 5,000-gallon spill of JP-4 jet
fuel o0il occurred in 1954, directly northwest of the area presently occupied
by the base Administration Building (Building 1600). The incident occurred
when a tank trailer containing JP-4 jet fuel was ruptured by a tractor while
base personnel were attempting to secure the trailer to its hitch. An
emergency situation was declared and the entire half-acre site was encircled
with a soil berm to contain the spill. Approximately 24 hours after this
action, the base Fire Department was called in to burn off the remaining jet
fuel residue. The amount of fuel that entered the groundwater is unknown,
but should be considered substantial because of the elapsed time between

spillage and burning.

Base Supply Building Methanol Spill

On March 8, 1976, two gallons of methanol were spilled at the base
supply (Building 1614) receiving dock. The spilled methanol was absorbed
and disposed according to the Air Force Headquarters Waste Management

Guidelines.

HTH Spill at Base Supply

Sixteen 110-pound corroded drums of HTH (65 percent calcium hypo-
chlorite) were discovered leaking at base supply on June 26, 1975. The
spill was quickly contained and the material was stored in plastic bags

until it could be redrummed.

Building 1128 Mexrcury Spill

In 1975, an unknown quantity of elemental mercury was released from a
waste holding tank into the sanitary sewer system. The mercury was sighted
in two manholes near Building 1i28. A former base employee reported the

source of the mercury to be the radiation laboratory located in a nearby
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RADC building. Typical quantities of mercury kept on hand at the laboratory
ranged from 50 to 75 pounds. The cause of the spill is not known. Base
personnel have suggested two possible explanations: 1) the waste holding
tank, located in an underground vaulted storage building behind Building
1128, overflowed, or 2) the tank corroded and failed due to a faulty sump

pump.

Building 1717 Hydrochloric Acid Compressed Gas Leak

In September of 1982, one of four hydrogen chloride (HCl) cylinders
being stored in Building 1717 developed a leak. Prompt action was taken by
emergency response personnel from the Fire Department to immerse the leaking
cylinder in a drum of water so that the escaping HCl would be dissolved into
the water. The resulting aqueous HClL was then neutralized with sodium

hys ‘oxide. The other three cylinders were tested and found to be empty.

Building 1118 Chemical Spill

On January 17, 1984, approximately 2 gallons of suspected paint
thinner/stripper were poured down a storm drain near Building 1118. No
analysis was performed, but the substance was reported to be gray in color
and to have an aromatic odor. 1In response to this spill, sediment located
on the botiom of the storm drain was removed and placed in an approved
containrer., Nevt, an empty 30-gallon container was positioned downstream
along with a pump in an attempt to remove any excess residual that may have

migrated downstream.

4.2 'TREATMENT AND DISPOSAL METHODS

4.2.1 Overview of Practices
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The dale of earliesi available information concerning the treatment and
disposal of hazardous waste at Hanscom AFB in 1951. Interviews with Air Force
and civilian personnel who worked at the base revealed that, from 1951 to

1974, containers with varying amounts of hazardous substances or contaminated
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materials were routinely mixed with general refuse, which was placed in
on-base land disposal areas. Another common practice during this time was the
collection of petroleum-based wastes in 55-gallon drums that were either
buried on-site in land disposal areas or burned in fire training exercises.
Land disposal sites and fire training areas are discussed further in Sections

4.2.2 and 4.2.3, respectively.

The on-site disposal of hazardous materials was curtailed in the early
1970's following the promulgation of Federal and State guidelines concerning
the proper treatment and disposal of solid wastes. With the closure of the
sanitary landfill in December 1974, all waste disposal for Hanscom AFB was
performed by either the Defense Property Disposal Office (DPDO) or private

contract disposal firms.

Beginning in 1975, the DPDO unit at Ft. Devens assumed the responsibility
of providing regular pickups of waste oil and paint thinners temporarily
stored at Hanscom AFB. 1In addition, the Ft. Devens DPDO has accepted certain
chemicals for resale on a case-by-case basis since 1980 and disposal of other
chemicals by hazardous waste contractors if no resale market exists. More
recently, DPDO has obtained a hazardous waste removal contract to be used on

an as-needed basis during the fiscal year.

From 1955 to 1976, an industrial wastewater treatment plant was operated
in Building 1717. The plant was designed to neutralize oily wastes, and
wastewaters generated by the bases's industrial support shops prior to plant
was replaced in 1976 with three oil interceptors. These oil interceptors were
installed to remove oil-based substances from wastewaters generated at the
base motor pool, hanger, fire station, and auto hobby shops. A detailed

discussion of the wastewater treatment system is provided in Section 4.2.1.

Ar  incinerator, installed at Hanscom AFB in 1965, was used to burn
genergl refuse such as paper, rags, cardboard, etc. No documentation has been
found to indicate that hazardous waste was incinerated. Interviews with the

principal incinerator operator revealed that the incinerator was operated
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approximately 4 hours per day over a 10-year period. The incinerator required
hand feeding, which would have facilitated identification and removal of any
potentially hazardous materials that otherwise would have been incinerated.

The operation of the incinerator was discontinued in 1975,

4.2.2 1Industrial Wastewater Treatment

In 1955, an industrial wastewater treatment plant was established in
Building 1717 to remove oily wastes and neutralize plan wash water and
wastewaters from support shops prior to discharge. Hanscom AFB operated this
industrial waste treatment system for approximately 21 years. As a
replacement for the industrial waste system, three o0il interceptors were
installed in 1976 at Buildings 1721/1722, 1642, and 1830. The locations of
these and other oil interceptors and the former treatment plant are shown in
Figure 4-6. Table 4-13 provides additional information and a guide to the

figure.

During its operation, the industrial wastewater treatment system handled
the effluent from ten buildings (Nos. 1642, 1701, 1702, 1715, 1716, 1721,
1722, 1724, 1727, and 1730), which generated wastes that were considered to be

undesirable for discharge into the sanitary sewer system. The treatment

system consisted primarily of an F.S. Gibbs Flotation Unit complete with

2
.

N chemical feed systems for alum and soda ash addition. Sludge removed from the

A:J

treatment system was deposited into the filter beds for drying; the dewatered

o e b
RS
DA R

sludge was subsequently placed in the adjacent landfill site referred to as

Cx a4
g5y

7

e,

the tank sludge disposal area (see Section 4.2.2). The treated effluent was

discharged into the storm drain system (located on land now owned by the

o
.

Massachusetts Port Authority), which discharges into the Shawsheen River.

A review of base documents revealed that the industrial wastewater
treatment system had a history of leaks, particulary along the east end of
Chennault Street. Furthermore, it 1is conceivable that the leaked material
made its way into the storm drainage system. 1In March 1976 the base abandoned

the industrial wastewater system (including all pits and Building 17:7) due to
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Figure 4-6a. Locations of Waste Treatment Facilities at Hanscom AFB. o
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Figure 4-6b. Locations of Waste Treatment Facilities at Hanscom AFB.
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TABLE 4-13

PO

----------

LOCATIONS OF WASTE TREATMENT FACILITIES AT HANSCOM AFB

Interceptor Capacity

(Gallons)

Location* Description Total 0il Flgure

Building 1717 Industrial Waste Treatment - - c
Plant

Building 1642 011 Interceptor at Motor 2070 202 b
Pool

Building 1830 0il Interceptor at Auto- 305 34 a
motive Shop

Building 1772 0il Interceptor at Former NA NA c
Hanger Wash Rack

Dallis Boom Floating 0il Interceptor - - a

Building 1639 0il Interceptor at Base 396 216 b
Service Station

Building 1:{2 E Lincoln Laboratory 0il 396 216 b
Interceptor

Building 1721 and 0il Interceptor at Hanger 1388 154 b

1722

* Numbers keyed to locations shown on Figure 4-6

NA = Information not available

Does not apply
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the high cost of operation and inherent leaks in the system. The lines were

E

t] capped and abandonned in place, and the oil interceptors were put into
éﬁ service. The purpose of the oil interceptors is to remove oil-based
%f substances from the wash areas and repair stations. The interceptors are tied

into the sanitary sewer system, eliminating direct discharge into storm
drains. Collected o0il and solids are periodically recovered from the

interceptors and disposed of off base by a contractor.

In addition to the oil interceptors, a floating oil boom called '"Dalli's
Dam" was installed on the Shawsheen River just north of the POL Storage Yard
‘? and the former filter beds (see Figure 4-5). The purpose of this oil boom was

g to collect oil from accidental spills from the POL Storage Yard area or from

i

fuel spills on the runway. A recent inspection of Dalli's Dam showed it to be

. inoperable. Hanscom AFB no longer owns this land and Massport has not
=1
~:: maintained the boom.
3: 4.2.3 Land Disposal Sites
The Phase 1 investigation of Hanscom AFB revealed five distinct land
disposal areas. Sufficient documentation exists to confirm the presence of
hazardous substances in the following disposal sites:
° Sanitary landfill
! . Paint waste disposai area
,ﬁ ° Tank sludge/jet fuel residue disposal area
® Former filter bed area

. Scott Circle landfill

. Roof tar dispoal area.

The sizes and periods of operation of these disposal sites vary. The
locations of the sites are illustrated in Figure 4-7. These sites are

discussed further in the following sections.

No information was encountered to indicate that hazardous wastes or

hazardous materials were disposed on land at the seven off-base facilities.
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Figure 4-7. Locations of Land Disposal Sites at Hanscom AFB.
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The Hanscom AFB sanitary landfill is no longer in operation. The site
covers 10.5 acres and is located approximately 1,800 feet southeast of the
approach end of Runway 5-23. The landfill ranges from 10 to 15 feet deep and
is estimated to have a volume of 210,000 cubic yards. The site is located on
gently sloping terrain contiguous to a wetlands area, which drains into Elm
Brook. The landfill is situated predominantly in the town of Lincoln, with a
small portion protruding into the bordering town of Concord. The landfill was
operational from December 1964 until December 1974. Pre-1964 topographic maps
of the area indicate that the site was a wetland area, suggesting that waste
was placed in surface water and that the bottom of the landfill is below the
current water table. During its active life, the landfill was intended to be

primarily for the disposal of solid waste.

Interviews with base personnel confirm that dumpsters containing waste
from all shops and research 1laboratories were emptied into the sanitary
landfill during its 10-year operation. No attempt was made to segregrate
hazardous materials from nonhazardous materials during the 1960's and early
1970's. A review of the 1980 chemical inventory and waste management
practices of Hanscom AFB shops and resident research facilities (i.e., RADC,
AFGL) revealed that the following types of compounds and associated empty

containers were routinely discarded into dumpsters:

° Battery acid

) Bonding compounds

. Fuels

L) Medical wastes

® Inks and paints

. Mercury

. Photographic chemicals (developers, fixers, toners)
) Solvents

. Spent acids (HF, HZSOQ, HC1, HN03)

) Trichloroethylene and other cleaning solvents.
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Following the landfill's closure in 1974, a leachate problem was
identified at the site. An inspection was subsequently conducted by a sanitary
engineer from EPA Region I, which revealed several violations of the

Commonwealth of Massachusetts regulations regarding the disposal of solid

waste in sanitary landfills. To comply with these regulations, a formal

closure plan was adopted in 1975, which involved: ;i

) Development of a final grading plan incorporating requirements for ity
cover material, berms, seeding, and drainage s

) Complete surveillance of the site for 12 months following placement —
of final cover :

. Implementation of a rodent-control program

) Water quality testing of Elm Brook upstream and downstream of the
landfill

) Development of a master utilization plan for the site

) Performance of a land survey to determine the extent and grades of }L_
the 1landfill and depth of cover material (minimum of 2 feet Q?
specified). iw]

T

A routine inspection of the sanitary 1landfill area by Air Force -
Environmental Health personnel in April 1977 resulted in the identification of =t
a severe erosion problem that was evident at the far west end of the site s

bordering on Elm Brook. Ll

The JRB Phase 1 team inspected the landfill, which is now the site of a L
softball field. The site is bordered on all sides by swampy low-lying land
with fair to good vegetative cover. Seepage and water runoff (exhibiting —
reddish discoloration and a blue/green sheen) were observed to be flowing from U
the west end of the site. Patches of refuse were exposed in this area and hi
around the perimeter of the site. Refuse (cans, paper, and miscellaneous
residues), standing water, and rusted empty drums were evident along the west

end of the site. -

Paint Waste Disposal Area d

This former disposal site for waste solvents and paint is located just T
north of Runway 29-11 and east of Runway 5-23. This land is currently owned e
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by the Massachusetts Port Authority. The area is the same elevation as the

runway but above the nearby marshy area. It is devoid of most vegetation,
possibly because of the sand cap placed over the site. No odors were detected

at the site.

Interviews with base personnel reveal that from 1966 to 1972 paint wastes
and other toxic materials were buried in this area. A Field Investigation
Team report completed by NUS Corporation described many corroded leaking drums
releasing wastes to the surrounding marsh area and groundwater. Water samples
analyzed by Roy F. Weston, Inc., show 11 VOA compounds detected, with total
loading of 53 ppm. This site is being monitored by the Air Force and is a

priority site scheduled for possible future cleanup.

Jet Fuel Residue Area/Tank Sludge Area

Several hundred drums of waste oils and paint wastes were buried at the
Jet Fuel Residue Area during 1959 and 1960. Because of the long time period
that has elapsed since this activity, the two witnesses who reported this
disposal have not been able to pinpoint the extent of the site. However,
drums are believed to be buried on the infield south of Taxiway '"Whiskey",

east of Taxiway 'Mike', and west of Runway 5-23.

A notification to EPA of hazardous waste disposal activities filed by
Hanscom AFB in April 1982 stated that this site contains at least 200,
55-gallon drums, which contain waste airplane fuel, oils, and paint waste.
The disposal activities involved excavating parallel trenches 8 to 10 feet
deep, filling them with drums, and then backfilling the trenches. Several
drums were reported to have been leaking after being pushed into the trenches,

resulting in odors that made the workers feel nauseated.

A heavy-equipment operator at Hanscom AFB reported the burial of ten to
fifty 55-gallon drums. Disposal at this site, referred to as the tank sludge
area, occurred on a routine basis during the early 1960's over at least a
2-year period. The employee did not know the contents of the drums. Because
of the close proximity of these sites, they are discussed and evaluated as one

in this report.
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Former Filter Bed Area

This site comprises the filter beds formerly used to dewater sewage
sludge from Imhoff tanks and an adjacent tank sludge disposal area and
landfill. The combined size of these areas is approximately 20 acres. The
filter beds are bounded on the west by the fuel storage facility fence line,
on the east by the base property line, a railroad spur leading toward Itek on
the north, and the service road to the site on the south. The 12-acre filter
bed area is relatively level. A rusting sign in the southeast corner of the

filter bed area reads '"Leaded tank sludge buried here, do not excavate."

The adjacent landfill area consists of 8 acres of hillside located south
of the filter beds. This area is graded into several terraces at 160- to
180-foot MSL elevations. The landfill site extends eastward to the Air Force
property line and includes the incinerator and service road, which leads up
the hill to the site. Because of the close proximity of the filter bed area
landfill, and tank sludge disposal area, these sites are addressed as one

disposal area in this report.

The JRB site investigation team observed that the filter bed site is
situated in a low-lying area cut into a hill bordered by boulders, rock
debris, and sandy soil. At the north edge of the site was a diked area (30
feet by 15 feet) containing two truck loads of No. 2 fuel oil-soaked soil
being dried on polyethylene sheets. Across from the fenced area, there was
evidence of rusting drums and bulk waste material. Also in evidence were 10
to 15 empty drums labeled as foaming grease. One of these drums was on its
side and leaking a rust-colored liquid, most probably rain water discolored by
the rusted drums, Also in evidence was a concrete slab, on which rested
powerline insulators, sod piles, and construction debris. This is the sole

remaining pit that was associated with the filter bed area when it was active.
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In the late 1940's, approximately 200 canisters of DDT were buried in the
area of the former filter beds. Most of these canisters were excavated in the
early 1970's and transferred to the Hingham Naval Facility for final disposal.
About one-tfourth of the canisters were so deteriorated that they could not be
removed. Interviews with base employees revealzd that these remaining

canisters and their contents were reburied in the filter bed area.

Scott Circle Landfill

The Scott Circle Landfill is located just south of the Base Clinic and
Elementary School and is hLounded on three sides by military housing complexes.
Site inspection confirmed landfill activities as far south as the skating
rink, and excavation for Building 1900 (Base Clinic) revealed that the
landfill extends north to the athleti: fields. This site is estimated by the
JRB site visit team to occupy approximately &40 acres and thus is the largest
land area of all the disposal sites identified. Landfilling activities began

in the early 1950's and continued through 1°73.

During its operation, the fill was characterized as principally receiving
construction materials and debris. However, interxviews with base personmel
have confirmed the disposal of hazardous substances at this site during the
1960's. Examples of hazardous substances placed in this landfill areaz include
paint, paint thinner, solvents, waste oils, and laboratory chemicals. Also,

several sources verified the dburial of aircraft and automobiles at this site.

Roof Tar Disposal Area

The Roof Tar Disposal Area is located just north of the Scoct Circle
Landf£ill behind Building 160¢. The site was discovered during the
construction of a parking lot for the Systems Management Engineering Facility
(SMEF). Neither the date of the site discovery nor the period of the
construction activity could be determined in the racords search. The site
consisted of an area 20 feet by 30 feet and was located in the western portion
of the parking lot. 1Interviews with base personnel revesled that approxi-

mately 20 to 50 buckets (volume not known) of tar pitch asphalt and assorted
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debris were present at the site. A contract was issued by the Department of

the Army on April 18, 1980 calling for the removal and off~site disposal of
any refuse, debris, concrete, wood poles, and asphalt cans that were unearthed

during the excavation of this area.

&,2.4 Fire Training

Fire Training Area 1

The original fire training area (Fire Training Area I, called former fire
trainiug area by Weston and in Section 2) consisted of a large pit located to
the south of Runway 29-11 and west of Runway 5$-23 (Figure 4-8). From the
carly 1950's through the 1960's, this site was used by the base Fire
Department for training exercises. These training exercises consisied of
emptying drummed solvents, contaminated fuels, and spent laboratory chemicals
into the fire training pit, igniting the contents, and extinguishing the
flames using state~of-the-art techniques. Up to 80 t> 80 barrels of materials
were dumped into the pit during weekend training exercises in order to

simulate the desired fire hazard.

five Training Area 11

In the late 1960's, following extenzive modificaktion of the mnearby
runway, the fire training area was relocated to an area northwest of Runway
5-23 (Figure 4-8). From the late 1960's through 1973, this site (herein
called Fire Training Area 1I) was used by the base Fire Department at least
twice a week, and occasionally by the Arthur D. Little consulting firm to
conduct tresearch on pyrokinetic materials. During these fire training
sessions, drums of degreasing chemicals, paint thinners, solvents, and waste
soils were dumped into a large pit (15 feet by 20 feet) to achieve the desired
conditions for training simulations. On several occasions the remains from
aircraft wrecks and burned fuselages were burned in the pit. Fire training
activities continued at the site wuntil the termination of all flying

activities at Hanscom AFB in 1973.
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Figure 4-8, Locations of Fire Training Areas at Hanscom AFB.
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Fire Training Area Il is estimated to occupy an area of 3 acres. It is
situated in a plateaued natural low-lying area, with local standing water.
1 The area exhibits signs of burned and charred soil residue with small trees
and bushes located around the southern limits. Rusted-out tanks, remains of

drums, and an aircraft fuselage are readily visible around the site.

d 4.3 EVALUATION OF PAST DISPOSAL ACTIVITIES AND FACILITIES i.

1 P

| The review of past operation and maintenance functions, waste management ;?E:

practices, and spill occurrences at Hanscom AFB resulted in the identification ;r;

1 of 22 sites that were initially considered to be areas of concern and may have Lf:

é the potential to contaminate the environment. These sites were evaluated ?53

i using the Phase I Methodology shown in Figure 1-1, Sites that were considered aii

: as not having a potential for contamination were eliminated from further iif
consideration. Sites considered to have potential for contaminant generation ‘s

E a.1 migration were further evaluated wusing the Hazard Assessment rating fﬁA

Methodology (HARM), provided in Appendix H. The HARM system is designed to ii{i

§ indicate the relative need for follow-on action and takes into account =

e

{ characteristics of potential receptors, waste characteristics, pathways for

migration, and specific characteristics of the site related to waste

pocioaig § ot

management practices.

Table 4-14 summarizes the decisions made for each of the sites of

initial concern. Based on the Phase 1 Methodology, 6 of the 22 sites origin-

1 ally reviewed did not warrant evaluation under the HARM. The rationale for o

not scoring these sites using HARM evaluation is discussed below. '.
1 The PCB leak in Building 1201 does present a potential for contamination. ftg
However, the small quantity of PCB that was actually spilled and the prompt j'c

F and acceptable cleanup operation eliminated the potential for contaminant ;b’
i migration and other environmental concerns. flﬂ
The chlorine gas leak in Building 1550 presented only a temporary danger :k:
to health. The rapid control and dissipation of the chlorine eliminated any A '

lasting environmental concerns.
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TABLE 4-14

SUMMARY OF DECISICN TREE LOGIC FOR AREAS OF INITIAL
ENVIRONMENTAL CONCERN AT HANSCOM AFB

Potential
Potential for Other
Potentail for Contaminant Environmental Harm
Site Description Cont amination Migration Concerns Rating
Filter Bed Spill Yes Yes No *Yes
Motor Pool Spill Yes Yes Yes Yes
Building 1201 PCB Leak Yes No No No
Building 1550 Chlorine Release No No Yes No
AAFES Service Station Yes Yes Yes Yes
Gasoline Leak
Ruptured Fuel Tank Spill Yes Yes No **Yes
Runway 5 Jet Fuel Spill Yes Yes No **Yes
Hydraulic 0il Spill Yes Yes No **Yesg
POL Storage Yard 01l Spill Yes No No No
Administration Building Yes Yes Yes Yes
Jet Fuel Spill
HTH Spill at Base Supply Yes No No No
Building 1128 rcury Spill Yes Yes Yes Yes
;2 Building 1717 HCl compressed No No Yes No
B Gas Leak
o Building 1118 Chemical Spill Yes No No No
Sanitary Landfill Yes Yes Yes Yes
L Paint Waste Disposal Area Yes Yes Yes Yes
ﬁi Jet Fuel Residue/Tank Sludge Yes Yes Yes Yes
. Area
- Former Filter Bed Area Yes Yes Yes Yes
- Scott Circle Landfill Yes Yes No Yes
) Fire Training Area #1 Yes Yes No Yes
Fire Training Area #2 Yes Yes No Yes
industrial Waste Treatment Yes Yes No Yes
System
Roof Tar Disposal Area Yes No No No

* Considered with Former Filter Bed for HARM rating.

%%  Combined for HARM evaluation and considered as single site.
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The filter bed spill was taken into consideration in the rating of the
entire filter bed disposal site. 1If rated separately, the spill would rate
very low. It does, however, contribute to the overall hazard of the filter

bed disposal area.

The o0il spill at the POL Yard was eliminated from consideration under
HARM because of the quick response by base personnel and the acceptable and
complete cleanup. The spill was acceptably contained and all contaminated

soil was disposed of properly.

The spill of HTH at Base Supply occurred inside a building, was quickly
controlled and cleaned up, and has no present potential for environmental

contamination.

The HCl compressed-gass leak in Building 1717 presents no environmental
contamination problems. Quick response on the part of cleanup personnel

limited the leak to a minor temporary problem.

The small quantitiy of chemicals spilled near Building 1118 creates no
environmental dangers. Although the chemicals were poured into the storm
sewer system, quick and complete cleanup prevented their release into surface

water. There is no present environmental danger from this occurrence.

Various spills of petroleum products have occurred on the runways or
taxiways of the airfield and ranged in quantity from 5 to 300 gallons.
Cleanup operations varied from none to acceptable; for rating purposes, these

three incidents were evaluated under HARM as one site.

HARM scores and ranking of sites considered to have potential for contam-
inant generation and migration are shown in Table 4-15. The HARM scores are
intended to aid in the assessment of priorities for further evaluation of
problems identified at Hanscom AFB. The HARM rating forms for the scored

sites are provided in Appendix D.
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The filter bed spill was taken into consideration in the rating of the
entire filter bed disposal site. If rated separately, the spill would rate
very low. It does, however, contribute to the overall hazard of the filter

bed disposal area.

The o0il spill at the POL Yard was eliminated from consideration under
HARM because of the quick response by base personnel and the acceptable and
complete cleanup. The spill was acceptably contained and all contaminated

soil was disposed of properly.

The spill of HTH at Base Supply occurred inside a building, was quickly
controlled and cleaned up, and has no present potential for environmental

contamination.

The HCl compressed-gass leak in Building 1717 presents no environmental
contamination problems. Quick response on the part of cleanup personnel

limited the leak to a minor temporary problem.

The small quantitiy of chemicals spilled near Building 1118 creates no
environmental dangers. Although the chemicals were poured into the storm
sewer system, quick and complete cleanup prevented their release into surface

water. There is no present environmental danger from this occurrence.

Various spills of petroleum products have occurred on the runways or
taxiways of the airfield and ranged in quantity from 5 to 3(0 gallons,
Cleanup operations varied from none to acceptable; for rating purposes, these

three incidents were evaluated under HARM as one site.

HARM scores and ranking of sites considered to have potential for contam-
inant generation and migration are shown in Table 4-15. The HARM scores are
intended to aid in the assessment of priorities for further evaluation of
problems identified at Hanscom AFB. The HARM rating forms for the scored

sites are provided in Appendix D.
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5.0 CONCLUSIONS

One objective of the IRP Phase I investigations is to identify sites
where there is a potential for environmental contamination resulting from
past activities associated with the Air Force base's mission. It is also an
objective of this study to assess the potential for contaminate migration
from these sites. The conclusions discussed herein are based on field
i \ inspections; a review of records and files; an evaluation of the
environmental setting; and interviews with base personnel, past employees,

and State, local, and Federal officials.

Table 5-1 contains a list of the sites identified at Hanscom AFB that
present - potential for contamination and a summary of their HARM scores.

The complete HARM rating forms are included in Appendix D. Conclusions

.‘

specific to each site are presented in the following sections.

[}

R T TP

‘x

Seven off-base facilities under the command and control of Hanscom AFB

‘now
ant

were also investigated under this study. Activities at six of the
facilities presently show no potential for significant environmental
,} contamination. Five of the facilities are research annexes and should not
create future environmental problems. Fourth Cliff is a recreation annex

and presents little potential for generation of hazardous wastes.

% North Truro AFS is a small station having some of the facilities
associated with a larger base, although the facilities are on a much smaller
scale. In addition, many of the services necessary for the operation of

this facility are provided by Hanscom AFB. Investigation showed that there

P
L

l-ll'l

are a small number of in-ground fuel and waste oil/solvent storage tanks

¥ fe
S Za¥ W 2

present at this station. The station has also operated its own sewage

-";

treatment plant for a number of years. Interviews with base personnel and

record searches showed no history of spills or leaks from the tanks and that

.
DXL AR

«
RS

the sewage treatment plant has operated within perscribed limits throughout

v

L

its lifetime. There also has been no contamination reported in the two

IV E)

ALl Ly

water supply wells at the station. Because no direct or indirect evidence
of environmental contamination was found concerning this station, it was

eliminated from further consideration.

YV T i 3
PP P AR T NV i P

o'

—— i PE KW T TR

o v

e wiues A S Al

Ty vve oo




Chali ikl e T x R Y I T T N TN N TN T T T T TR WM W T m 5T TR W LW W L W oW WU W W W WL WL 4 NS e LT e s
R Y i DREI I IR D AN NERCMOE RS NNt i WO A el A A AR AT S M SN L W R SR e S o

. r ey p—

TABLE 5-1

HANSCOM AFB SITES EVALUATED USING THE HARM METHODOLOGY

« v e g e gk

Rank Site Name Dates of Operation Overall i
of Occurrence HARM Score :
|
1 Fire Training Area II Late 1960-1973 86 l
2 Paint Waste Disposal Area 1966-1972 86 ;
3 Jet Fuel Residue/Tank 1959-1963 85 §
Sludge Area

4 Sanitary Landfill 1964~1974 80 !

5 Fire Training Area I 1950-1960 77

5 6 Former Filter Beds 1940'8~-1984 71

Y 7 Industiral Wastewater 1955~1974 69
N Treatment System

8 Scott Ciccle Landfill 1950's-1973 65

9 Administration Bldg. 1954 59
Jet Fuel Spill

10 Mercury Spill 1975 48
Bldg. 1128

11 Various Fuel Spills on 1960's-1973 45

Runways and Taxiways

12 AAFES Service Station February 1981 6
Gasoline Leak

13 Motor Pool Spill December 1981 6

5-2
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Fire Training Area Il

This site is on land formerly leased by the Air Force and now owned by
Massport. The site is currently undergoing an IRP-Phase-II-type investiga-
tion by Roy F. Weston, Inc. 1t has a high potential for creating
groundwater contamination because of the management practices employed in
the past, low-lying topographic position, shallow groundwater table, and the

nature of contaminants present at the site.
The site received a HARM score of 86, primarily because of information
available from the confirmation study conducted by Weston and documented

evidence of the use of hazardous materials used in fire training exercises.

Paint Waste Disposal Area

This site is on land formerly leased by the Air Force and now owned by
Massport and is also currently under confirmatory investigation by Roy F.
Weston, Inc. The documented presence of hazardous materials as well as the
site's proximity to surface water and groundwater present a serious

“2ntial for environmental contamination. Sample analyses performed by
We. « indicated the presence of 11 VOA compounds having a total
concentration of 53 ppm. These factors combined to give this site a HARM
score of 86. Additional monitoring wells have been installed around the
site for determination of groundwater contamination levels and the rate and

direction of plume migration.

Jet Fuel Residue/Tank Sludge Area

These areas are in close proximity to one another and are considered to
be one site for the purposes of this study. In addition, the lack of areal
delincation of individual sites precludes separate discussion. The site is
a disposal area, and the name ''jet fuel residue/tank sludge residue area" is

a misnomer. However, base personnel are familiar with this name and it is

used herein for consistency.
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The site was used for the disposal of hundreds of drums of waste during ‘
the late 1950's and early 1960's. It is located in the infield south of

Taxiway "Whiskey," east of Taxiway '"Mike,"” and west of Runway 5/22 on

- -

Hanscom Field.

The proximity of the site to the groundwater table and the confirmed
presence of hazardous materials contribute to a HARM score of 85 for the

site.

Sanitary Landfill

The sanitary landfill is on land formerly leased by the Air Force and ;
now owned by Massport. It is a potential source of contamination of surface ;
water and the shallow groundwater aquifer at Hanscom AFB. Historic maps 1
suggest that waste was placed in marsh areas and that the bottom of the g
landfill is below the water table. It is probable that the landfill
received the majority of the chemical wastes generated at Hanscom AFB
between 1964 and 1974, including paint, fuels, acids, mercury, photographic
chemicals, solvents, and medical wastes. 1In addition, erosion of soil cover
and vegetation encourages continuing infiltration of precipitation, exposure
of waste material, and generation and migration of leachate. These site

conditions contribute to a HARM score of 80 for the site.

Fire Training Area 1

Fire Training Area I, also on land formerly leased by the Air Force and
now owned by Massport, is a potential source of contamination of the shallow
groundwater aquifer. Materials dumped into and burned in the pit included
solvents, contaminated fuels, and laboratory chemicals. Up to 60 to 80
drums at a time over the period from 1950's through 1960 may have been
released in the area. The portion of this waste that may have infiltrated
through or absorbed to soils is not known. Further, the surface of the site
and any subsurface waste are in close proximity to the shallow groundwater

table. These site conditions contribute to the HARM score of 77.
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Former Filter Beds

The area of the former filter beds is a potential source of
contamination of groundwater. The Phase I study revealed the presence of
DDT, tetraethyl lead, and reportedly various unidentified wastes in the
area. The possible presence of radioactive materials was reported but could
not be confirmed. The groundwater table beneath the filter bed area is
shallow and the Shawsheen River borders the site to the north. These

conditions contribute to a HARM score of 71 for the site.

Industrial Wastewater Treatment System

The Industrial Wastewater Treatment System may have been a source of
groundwater contamination prior to 1976, when it was abandoned and sealed.
The pipe network, which connected 11 buildings to the treatment facility,
was reported to have leaked at various points, particularly along the east
end of Chennault Street. Liquids that may have leaked (grease, oils,

solvents) would have been released to the surrounding soil and possibly to

groundwater. These conditions contribute to a HARM score of 69 for the

¥
a
uZaa

s
v

L]
wtata

system.

ar

.
wut

Scott Circle Landfill

The Scott Circle Landfill is a potentially significant source of
contamination of groundwater at Hanscom AFB. The site reportedly received
hazardous substances during the 1960's, including paint, paint thinner,
solvents, waste oils, and laboratory chemicals. The site and presumably
hazardous substances are in close proximity to both groundwater and surface
water, although the areal and vertical limits of the site are not known.

These conditions combine to result in a HARM score of 65 for the site.

4

§j Administration Building Jet Fuel Spill

.1

- This site has significant potential for contamination of groundwater.
2 It was reported by former base personnel that a 5,000-gallon spill of jet
3 fuel occurred in 1954, over 1/2 acre directly northwest of the present

o I R " N T T MR PRl " "l TR LA T N N IR DV T)UE N R V. W -
R T o T T T P i T N e S R N N e N P N Y e e T I

s
eyt
e e e e T

1

»

e e e =
<X x 2 e a s
PP P

N KA 9%

- -
«

T TE TR G

e

A i

»

[ —

L I AN

AN
AN P

DA I R I M

i

cxwy
-

0N

[P N |



R R AL R R T R A BT A T AT Al AT e S T fea it e B T T e T T T R e T Tl T T e e T
.

location of Building 1600. The spill area was encircled with soil for
containment, and fuel remaining on the ground surface after 24 hours was
burned in place. The passage of time and construction activities have

eliminated any visual evidence of the spill.

The spilled fuel having remained in contact with soil for 24 hours
inevitably resulted in a large, but unknown quantity of fuel having
percolated and absorbed into the soil. Fuel may have migrated to
groundwater and, even after 30 years, traces of fuel may remain in the soil
and groundwater. The large quantity of fuel involved and the shallow depth
to groundwater strengthen this possibility. These conditions combine to
give a HARM score of 59 for the site.

Building 1128 Mercury Spill

During an undetermined period of time, a large quantity of elemental
mercury was stored in a radioactive waste storage building. The failure of
a sump pump reportedly caused mercury overflow into the sanitary sewer
system. It has been reported by past employees of the base that the
elemental mercury was visible at various manholes along the sewer system.
Mercury may remain in deposits in the sanitary sewer, and the sewer may be a
continuing source of mercury being released to the sanitary collection and

treatment system.

The sanitary sewer system is designed to minimize infiltration and
exfiltration, and there should be minimal contact between sewage and the
surrounding soil and groundwater. The sanitary sewer system is routed
through a sewage treatment plant prior to discharge to the surface water,
and elemental mercury should be removed in the treatment processes. The
treatment should ensure that the quality of the receiving surface water is
not adversely affected by the mercury spill, These conditions combined to

give a HARM score of 48 for the spill.
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Various Fuel Spills on Taxiways and Runways

Various spills of fuel and oil have been reported during the period of
runway operations by the Air Force at Hanscom AFB. The quantities of the
spills ranged from 5 to more than 300 gallons. 1In most cases the spills

were adequately contained and effectively cleaned up.

These spill incidents rated together yielded a HARM score of 45 and do
not present any substantial danger to the environment. This low score is a
result of generally prompt and effective cleanup and the lack of any
potential residual material remaining at the sites of the spills. Fuel that
entered the surface water would now be completely transported downstream,

and residuals are not likely to remain.

Motor Pool Gasoline Leak

This site has a very low potential to cause groundwater contamination.
In December 1981, a leak in a 5,000-gallon underground storage tank
containing unleaded gasoline was discovered. Once the leak was detected,
the tank was taken out of service and eventually replaced. Records do not

indicate the quantity of gasoline that was lost.

During the time the tanks were being replaced, a scavenger recovery
system was installed and operated until gasoline could not be detected. The

system resulted in approximately 5 gallons of gasoline being removed.

The site is situated in close proximity to the Shawsheen River culvert

and any gasoline which was not recovered by the scavenger system probably

discharged to the Shawsheen River. These factors combined to result ia a

HARM score of 6 for the site.

AAFES Service Station Gasoline Tank Leak

The release of gasoline from the three tanks at the AAFES service

station probably caused some contamination of groundwater prior to the
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discovery and subsequent cleanup. dowever, the thorough cleanup required by ot
the State probably recovered most of the gasoline from the groundwater in :

the immediate vicinity of the leak. The drawdown well created a gradient e
toward the scavenger system which was operated until no gasoline was oL
detected. As a result, only small quantities of gasoline were likely to S

have remained in the groundwater, and the HARM score for the release is 6.
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o) 6.0 RECOMMENDATIONS s

Thirteen sites have been identified at Hanscom AFB and Hanscom Field

P
’l.

X T, YL T

'y T
L

that have the potential for environmental contamination. These sites have

AL
by XA

v &
LT

»

been evaluated using the HARM to assess their relative potential for

et

environmental contamination. Ten of the sites have sufficient potential for
releasing contaminants to warrant further investigation. Additlcnal data

are necessary to clearly ascertain whether or to what extent these sites are

J.".l~

contributing to environmental contamination, and recommendations have been

developed for obtaining the data. Studies similar to IRP Phase II confirma-

r
FLas
eI Y s e T g W

tory studies are currently in progress at three of the rated sites, and the

-

recommendations take into account the work in progress to avoid redundant

effort.

The recommendations generally entail one-time sampling programs to
determine sources and/or extent of contamination at the identified sites.
1f contamination is identified at a given site, the monitoring program may
need to be expanded to further define the extent of contamination or to more

definitively identify the types of contaminants present. The recommended

A TR W W e n e R S T A

Phase 1I program is described on the following subsections and is summarized
in Table 6-1. Locations of recommended monitoring points are shown on

Figure 6-1.

Groundwater monitoring wells installed under Phase 1II should be

Lo e mw ey v e -

Schedule 80 PVC and a minimum of 2-inch nominal diameter. Depths of well
will vary; however, all wells should fully penetrate the water zone to be

monitored, and be screened through the entire saturated interval.

The three sites that are undergoing studies similar to IRP Phase 11

are:

- ] Fire Training Area Il

:3 . Paint Waste Disposal Area
é ° Jet Fuel Residue/Tank Sludge Area
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Figure 6-1. Recommended Locations for Monitoring Wells, Well Points,
and Surface Water and Sediment Sampling.
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These sites have been shown to be releasing contaminants to shallow
groundwater. Studies to determine whether contamination is present in the

bedrock aquifer have recently been completed and an additional monitoring

-
3

e‘x -

well has been installed inte bedrock. This and other wells provide

e
.

information about the bedrock elevation and the rate of flow through the

bedrock between Hartwell's and Pine Hills.
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In addition, the storm sewers in the area of these sites have been e
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investigated to determine whether there are interconnections between the

3

shallow groundwater aquifer and surface water. This study showed that
chlorinated organic compounds in groundwater are discharing into Elm Brook
through the storm drainage system. Dilution and/or volatilization are
thought to account for the absence of chlorinated organics downstream in Elm
Brook.

Fire Training Area 11

Fire Training Area 11 has been investigated by Roy F. Weston, Inc., and

1T
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analyses indicated the presence of VOA contaminants. Additional investiga-
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tions have also been conducted to determine the type and direction of the

contaminant movement. This information provides background information for

R Y

further Phase 11 investigations. Geophysical investigations should be

x

-*

performed in the area of this site to provide a more accurate delineation of

v
Pt

the contaminant plume, Geophysical methods which may be wused include

PR DR

resistivity magnetometry, and/or ground-penetrating radar. Data from these

— o

investigations can be used for selecting locations of additional monitoring

v

wells along the apparent furthest extent of the plume. n

AR

.d

iﬁ Wells that are installed should be screened through the entire ~
saturated interval of the shallow aquifer. Samples collected should he ;
analyzed for parameters in List B of Table 6-2. During this sampling 7
effort, existing wells CW-4, RFW-9, RFW-15, RFW-17, and RFW-18 should be ;
resampled and analyzed for the same parameters. :;
X
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TABLE 6-2

LIST OF RECOMMENDED ANALYTICAL PARAMETERS

LIST A

pH

Specific Conductivity
Temperature

0il and Grease

Total Organic Carbon
Volatile Organic Compound

LIST B
pH
Specific Conductivity
Temperature
EPA Priority Pollutant Scan
Radioactivity
LIST C
» pH
-, Specific Conductivity
E Temperature

0il and Grease

o Total Organic Carbon

2 Volatile Organic Compounds
o DDT

Heavy Metals
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Paint Waste Disposal Area

The paint waste disposal area has also been investigated and
contamination determined to be present. Geophysical investigations should
be performed to determine the areal extent of the contamination.
Geophysical methods that may be employed include resistivity and/or
magnetometry. Data from these investigations should be used to select
locations for 3 additional monitoring wells downgradient from the site,
along the leading edge of the plume. Well pairs should be installed where
necessary to allow monitoring of the upper and lower aquifer zones.
Analyses to be performed on samples taken from the new wells and the

existing wells should include those shown on Table 6~2, List B.

Jet Fuel Residue/Tank Sludge Area

The jet fuel residue/tank sludge area and has also recently been
evaluated for the presence of contamination. Analyses indicated that VOA's
are present in groundwater in the vicinity of the site. Geophysical
investigations (electromagnetometry and resistivity) should be conducted to
determine the areal extent of the site as well as the extent of the
contaminant plume. These data should be used in selecting locations for
additional monitoring wells downgradient from site. Wells that are
installed should be screened through the entire saturated interval of the
aquifer. Where necessary, paired wells should be installed to allow
monitoring of the upper and lower aquifers. Samples should be collected
from the new wells and existing wells and analyzed for parameters in List B
of Table 6-2.

To determine whether contaminates are migrating between Pine Hill and
Hartwell's Hill (the 'northwest exit pathway'), samples should be collected
from wells CW-20, CW-20A, CW-19, CW-19A, RF-7, RFW-18, RFW-8, and CW-2.
Samples should be analyzed for the parameters specified in List B of Table
6-2. Surface water samples should be collected at storm sewer outfalls and

at least one point downstream along Elm Brook. These samples should be
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analyzed for the parameters on List B in Table 6-2. Where available,
sediment samples should be collected at points where surface water samples
are obtained. Analyses should include the parameters in List B of Table
6-2.

Sanitary Landfill

At least four groundwater monitoring wells should be installed around
the sanitary landfill to determine whether contaminants are being released
from the site to the groundwater. The wells should be located such that one
is upgradient and a sufficient distance from the site to be removed from a
contaminant plume, if existing. Three additional wells should be installed
generally downgradient from and around the site. Recommended locations for
the wells are shown in Figure 6-1. All-terrain equipment may be required

for access to these points because of marshy conditions.

The monitoring wells should fully penetrate the shallow aquifer.
Preliminary estimates of well depths are constrained by the lack of
site-specific data. However, projections of nearby boring data indicate an
average well depth of approximately 30 feet. The wells should be screened

through the full saturated thickness of the aquifer.

Surface water and sediments should also be sampled at a minimum of two
points on Elm Brook: one upstream and one downstream from the landfill.
Preferably, the surface water samples should be taken during a period of
known leachate discharge. For example, leachate was visually evident at the
base cof the landfill in late winter 1984 following a snow melt. Leachate

should also be sampled from surface seeps, if possible.

All samples should be analyzed for the parametevs specified in List B
of Table 6-2,
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Fire Training Area I

Groundwater monitoring wells installed in the vicinity of Fire Training
Area II as part of an ongoing study by Weston (involving Fire Training Area
II, the Paint Waste Disposal Area, and the Jet Fuel Residue/Tank Sludge
Area) should be supplemented by two additional wells to be located north and

west of the site. The recommended locations of these wells are shown in

Figure 6-1.

Although this site was not part of the Weston study, monitoring of
nearby wells revealed contaminants present in both the deep and the shallow
aquifer zones, suggesting communication between these aquifers. According-

ly, the two proposed wells should be installed to allow monitoring of both

aquifers.

Groundwater samples taken from the vicinity of the site should be

analyzad for parameters in List B of Table 6-2.

Former Filter Bed Area

Groundwater monitoring wells should be installed at four locations
around the site of the former filter is to establish the local groundwater
gradient and to determine whether contamination of groundwater has occurred.
Figure 6-1 shows the proposed locations. The upgradient point should be
located along the north-facing slope of Reservoir Hill. Lateral points
should be located to the east and west of the site, and a downgradient point

should be located near the Shawsheen River to the north of the site.

Tae well depths will vary considerably because of the geologic facies
change beneath the site. Two wells should be installed at the downgradient
points, one to monitor the upper surficial aquifer and one to monitor the
lower till aquifer. The deeper well should be drilled approximately 35 feet
deep and screened over the entire saturated interval below the lake
deposits. The well drilled into the upper aquifer should be approximately

2 15 to 20 feet deep and should also be screened through the saturated
thickness.
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The upgradient location should consist of a single well, approximately
25 feet deep. The lateral well locations should consist of both deep and
shallow wells if both the deep and shallow aquifers exist at these points

and are encountered in the drilling. The depths of the shallow and deep

wells should be approximately 15 to 35 feet, respectively.
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Groundwater samples taken from the vicinity of the site should be

U

.(
LA
N

Fad
.

analyzed for the parameters included in List C of Table 6-2.
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Industrial Waste Treatment System b '

In order to identify those points in the industrial waste treatment gif

system that are the most likely to have leaked contaminants to the soil and igé

groundwater, a smoke test of the system should be conducted. The system ;:

should be checked to ensure that all openings to the system are sealed and iﬁﬂ

smoke should be introduced for a time sufficient to allow diffusion of the f%j

smoke through the entire system. Test borings should be conducted and t%?

groundwater monitoring wells should be installed at those points where smoke -~

is released from the piping system and observed venting through the ground if?

surface to the atmosphere. The number of wells required will depend on the %2}

number of leaks observed. 1f numerous points of leakage are observed, E%;

, monitoring wells should be installed at points of highest leakage as ﬁ%f
g evidenced by the greatest release of smoke. The wells should penetrate the zﬁé
g full depth of the shallow aquifer, estimated to be 20 to 25 feet deep, and Ti
should be screened through the saturated interval. % ;

..

Soil and groundwater samples that are obtained should be analyzed for .

4
dagy

the parameters included in List A of Table 6-2.
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Scott Circle Landfill

2.

: A study of the areal limits the Scott Circle Landfill should first be §=j
conducted. Geophysical remote-sensing techniques, such as resistivity or "

W

magnetometry, may be employed for this purpose, although their effectiveness i;
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should be tested over natural ground in the vicinity of the site before
attempts are made to delineate the limits of the landfill. 1f the
remote-sensing techniques prove to be ineffective, backhoe observation pits

should be dug at selected points around the suspected site boundary.

Once the limits of rhe landfill have been established, four groundwater
monitoring wells should be installed. Proposed locations for the wells are
shown in Figure 6-1; the locations may need to be adjusted as the landfill

limit is identified.

The southern-most upgradient wells should be located near the
headwaters of the Shawsheen River and outside of the expected extent of
glacial lake deposits. These wells should be installed to allow discrete
sampling of the lower and upper portions of the aquifer. Rather than screen

the full saturated interval, separate well casings are required as follows:

° The deeper casing should be screened over the lowest 10 feet of
the aquifer above bedrock

° The upper casing should be screened over the upper 15 feet of the
saturated zone.

The downgradient wells should be similarly installed to allow discrete
sampling of the shallow and deep aquifers. Installation of shallow and deep
casings should be accomplished by making separate borings for each casing.
The use of separate borings is preferred to minimize the possibility of
communication between the aquifers. With this method, the potential for

cross-contamination between the levels being monitored is minimized.

In addition, sediment and surface water samples should be collected
from the Shawsheen River upstream and downstream of the site, shown in
Figure 6-1. The downstream sampling point should be upstream of the
outfalls of the storm sewers which drain the portions of the base to the

east and west of the site.

6-10




w e T e e

2N

:

Groundwater, surface water, and sediment samples stould be analyzed for
the parameters included in List B of Table 6-2. If contaminants are
detected, GC/MS scans should be conducted on the suspect samples to identify

specific contaminants.

Administration Building Jet Fuel Spill

To determine the presence or absence of contaminants from the s.'11
site, one well point should be pneumatically driven at a point near the
center of the site (Figure 6-1). The well point will serve as a sampling
point to determine if the site is a source of contamination. Depths of the

well point should be 8 to 10 feet and the screened interval should extend

from water table 3 to 5 feet into the aquifer. 1f analysis shows

contaminants to be present, the additional well points should be installed

0
1N

downgradient from the source of contamination.

M
et l. 3

In addition, water samples should be collected from the storm drains
that run north and west of the site to determine whether contaminants frem
the site are entering surface water. Samples should be analyzed for the

parameters on List B of Table 6-2.

Mercury Spill Building 1128

The location of the spill in the sanitary sewer system effectively
isolates the contaminants £from the environment and no monitoring is

recommended.

AAFES Service Station Gasoline Tank Leak

The reported effectiveness of the scavenger equipment installed after
the discovery of the leak essentially eliminates this site as a source of

contamination and no additional monitoring is recommeded.
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- APPENDIX IV

" - MEMORANDUM OF UNDERSTANDING
BETWEEN
- THE DEPARTMENT OF DEFENSE
AND -
THE ENVIRONMENTAL PROTECTION AGENCY .
FOR THE
IMPLEMENTATION OF P.L. 96510 -
THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, -
COMPENSATION, AND LIABILITY ACT OF 1980 (CERCLA)

1. PURPOSE

The Department of Defense (DOD) and the Environmental Protection Agency
(EPA) are entaring into this agreement to clarify each Agency's responsibilities
and commitments for conducting and financing response actions authorized by the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) and specifically delegated by Executive Order 12316.

Y
3

LR v D le3
- ,,{.“,:“.'.,..;
- . L B r

This agreement does not redelegate any responsibilities set out in Execu- -
tive Order 12316. Rather, it seeks to clarify respective operational roles,
responsibilities, and procedures. "This agreement does not create any substan-
- tive or procadural rights in other parties, does not affect enforcement rights.
. and remedies with regard to any party, and is intended only for Federal
bi administrative purposes of EPA and DOD.

These responsibilities and procedures are guided by the following:

x ® DOD facilities are defined as government-owned, gcvernment-

Ei operated facilities controlled by DOD; and government-owned land :
controiled by DOD that are either contractor-operated or leased -

to other parties. :

® DOD 1s generally responsible for financing actions taken in response
to releases from DOD tacilities, or assurinyg that another party
finances such actions.

® DOD and EPA will conduct response actions consistent with response
‘procedures established by the National 011 and Hazardous Substances
Pollution Contingency Plan (NCP). ,

° At DOD s request and in its discretion, EPA will provide DOD -
with technica1 ass1stance to support the response actions .
cunducted by DCO.

® Civil works activities of the Department of Army Corps of Engineers
are not subject to the terms of this agreement.

DOD will consult with EPA concerning the best techniques and methods
available for the prevention, control, and abatement of environmental pollution.

Iv-1
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2. BASIS OF AGREEMENT

" CERCLA provides a comprehensive framework for response to the release
or potential release of hazardous substances, poliutants, and contaminants.
Section 104 of CERCLA and Executive Order 12316 place authority for
responding to releases from DOD facilities with the Secretary of Defense.
These response actions must be conductad in accordance with the NCP as amended
by EPA under section 105 of CERCLA.

3. RESPONSIBILITIES AND RESPONSE PROCEDURES

For purposes of this agrezment, rsleases of hazardous substances are
divided into three categories:

* Releases from current DOD facilities;

¢ Releases from former 000 facilities; and

° Other releases for which DOD is a responsible party.

For each category, section 3 describes procedures to be followed by 00D
and EPA in determining which Agenéy will conduct and/or finance the response
action consistent with CERCLA, the requirements of Executive Order 123186,
and the NCP. At DOD's request and in its discretion, EPA will provide

technical assistance or serve in an advisory role when 000 conducts a ..
response.

3.1 Releases from Current DOD Facilities

a. DOD facilities with on-facility contamination and no off-facility
contamination

. When there is contamination on a DOD facility and no off-facility contam-
ination, DOD will conduct and financa the response action or assure that
another party does so. At DO0's request, EPA will provide technical assistance
or serve in an advisory role. This section does not apply to releases for
which DOD is not a responsible party under section 1C7(b) of CERCLA (e.g.,
“midnight dumping”).

b. DOD facilities with off-facilitv contamination

When there is off-facility contamination and clear evidence that a
DOD facility is the sole source, DOD will conduct and finance the response
action or assure that another party does so. At DOD's request, EPA will
provide technical assistance to DOD.

Khen there is off-facility contamination and no clear evidence that a
DOD facility is the sole source, EPA will finance and conduct investigations
and studies off-facility to determine the source and extent of the contamina-
tion and recommended response action. DOD will finance and conduct investi-
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gations and studies on the DOD facility to determine the source and extent
of the contamination and the recommended response action. DOD and EPA wiil
coordinate these efforts and resulting decisions to minimize costs and
duplication of activities, and will exchange all reports, studies, and other
retevant site information.

If after DOD and EPA review these investigations, it is determined
that the DOD facility 1is. the sole source of the contamination, DOD will
conduct and finance the response action or assure that another party does so
and will reimburse EPA for costs EPA expended at the site.

If after 00D and EPA review these investigations, it is determined that
the DOD facility is one of two or more sources of the contamination, EPA and
DOD will jointly determine the most appropriate response and financing
methods.

3.2 Releases from Former DOD Facilities

a. Releases from former DOD facilities, when DOD is the sole responsible

Eaft!

If EPA, in consultation with DOD, determines that a former DOD facility
is the sole source of the contamination, DOD will finance any response action,
inciuding off-facility response actions or will assure that another party
does so. If EPA agrees, DOD may choose to conduct the response action. If
EPA conducts the response action, DOD will reimburse the Hazardous Substance ..
Response Trust Fund (Fund) for the action. EPA concurrence is required before
D00 conducts a response action.

In cases where DOD disagrees with the determination of reéponsibi]ity,
proposed action, or its cost, DOD may use the dispute resolution section of
this agreement.

b. Releases from former DOD facilities, when DOD is one of two or more
responsiblie parties

If EPA, in consultation with DOD, determines that DOD is one of two or
more parties responsible for the contamination, EPA will conduct and finance
the response action and EPA, in consultation with 00D, will determine the
appropriate response costs. 00D will reimburse EPA that amount.

If EPA agrees, DOD may choose to conduct the response action. If EPA
conducts the response action, DOD will reimburse the Hazardous Substance
Response Trust Fund (Fund) for the action. EPA concurrence is required before
DOD conducts a rasponse action.

In cases where DOD disagrees with the determination of responsibility,
e the dis racnlution saction of

&rm
o

L am rom e - L - m~- Sbe ame
proposed action, o its cost, OO0 may us

this agreement,

3.3 Other Releases for Which DOD is a Responsible Party

When there is a release for which DOD is a responsible party, and does not
involve a current or former DOD facility, EPA will investigate the need for a
response action, and the extent of responsibility of different parties for the
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release, including D0D's responsibility. EPA, in consultation with DOD, will ¢ ,
determine the appropriate response costs and DOD will reimburse EPA that L
amount. If EPA agrees, DOD may choose to conduct the response action for

the portion of thewrelease for which it {s responsible. EPA concurrence is ol
required before DOD conducts a response action. :;;

For releases from 00D vessels, including vessels owned or bireboat chartered
and operated, DOD and EPA will jointly determine the most appropriate response.

In cases where DOD disagrees with the determination of responsibility,

proposed action, or its cost, DOD may use the dispute resolution section of o
this agreement.

4, FUNDING OF RESPONSE

——nns

DOD will request sufficient funds in its budget to pay for response e
actions programmed by the Department under this agreement. 00D will ensure s
that projects in this budget program are 1isted in the same manner as other

environmental projects under OMB Circular A-106.

When EPA undertakes a response for which DOD is responsiblé under CERCLA, ;f*
DOD will reimburse the Fund for its share. Where funds are not immediately ~o
available for reimbursement, DOD's next fiscal year budget request will include

a request for Fund reimbursement. Provisions of this agreement for payment by

DOC shall not be construed as affecting the particular source of appropriations .
for payment by the government, including special appropriations or 31 U.S.C. ot
724a. (3

Any commitment of funds is subject to the availability of appropriations.
Each Agency will maintain records of all costs incurred which may involve

payments to or Trom the Fund and will provide documentation of thesas costs at e
tiie ather Agency'’s request. e..

5. - COMMUNITY RELATIONS

When EPA undertakes a response action, EPA will be responsible for ;H”
establishing a community relations program for the site, as specified in the T
Guidance for implementing the Superfund Program (Part I1I, Section 4). 5:;

When DOD undertakes a response action, DOD will be responsible for providing if;
information to the local community. ;?:

For EPA and DOD actions at the same site, EPA and DOD will conduct a joint L
community relatione nroqgram. o
6. EXCHANGE OF INFORMATION -

DOD and EPA will exchange information on a regular basis. EPA and DOD
will inform each other at the eariiest possible stage of any evidence of
contamination, types of contamination, and potential actions. EPA and DOD will

IV-4 .
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keep- each other iaformed regarding the type and availability of data or inform-
ation. Such data or information will be made available upon reguest, subject

tc Agency technicalwxor peer review. Upon request znd following Agency technical
or peer review, DOU and EPA.will submit drafts of specific technical reports -
to wach other for review. Review comments will be addressed in final reports. -

Agency technical or peer review will be expedited when information is : 5
requested. ' A1l requests for data or information will be responded tc within
ten working days of the request.

EPA and DOD will notify each other prior to providing the other Agency's
- information or data to another party. All confidential business information
;xchagged under this agreement is subject to procedures set forth at 40 CFR
art <.

' This section applies to 1nformation related to all releases under section
3 of this agreement, including releases under section 3.1.

7. RESOLUTION OF INTERAGENCY CONFLICTS

Any conflict arising under this agreement will be resolved at successive .
levels of Agency decisionmaking until agreement is reached. The EPA Regional J
Administrator and the Commanding Officer of the Defense Component Major Command

in question will first attempt to resolve any disputes. Failing resolutiocn, .

the EPA Assistant Administrator for Solid Waste and Emergency Response and the .
appropriate Military Department Assistant Secretary will attempt to reach -
agreement. If this is unsuccessful, the matter will be referred to the EPA .
Administrator and the Secretary of Defense. ‘

The dispute resolution process is not a sub;titute for necessary and timely N
removal actions, and each Agency reserves rights otherwise provided by law to g
. pursue any response or enforcement actions. .

8. MULTIPARTY AGREEMENTS

Where appropriate, EPA Regional Offices and DOD installations may enter '
into agreements with State and local authorities regarding response actions. n
Such agreements must be consistent with this agreement, except that dispute
resolution sections of such agreements may superszede section 7 of this MOU.

9. AMENDMENTS

This agreement may be amended at any time by mutual agreement of EPA
and DOD. Amendments will be in writing, and will be signed by appropriate DOD
and EPA officials.

10. PERIOD OF AGREEMENT ' ' .

Unless ended or extended by mutual agreement, this MOU will continue in
effect until December 1, 1985. This agreement may be terminated upon notifi-
cation by either DOD or EPA to the other party. A minimum of ninety days'

-5




____________

advance written notice of termination 1is required.

> :~<'\$—

11, EFFECTIVE DATE .

.'I’h'ls agreement will become effective upon signature of both parties.

K s ) it /(=/

TAWRENCE J. KORB LEE M. THUMAS

Assistant Secretary of Defense Assistant Administrator )
(Manpower, Reserve Affairs and "0ffice of Solid Waste and Emergency
Logistics) . , Response

Date: Augusc 9, 1983 Date: __ fLLLST |2, ng,.s
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Use or disclosure of proposal data 1s subject to the restriction on the Title page of this Proposal.

KEVIN R. BOYER, P.E.

EDUCATION

Virginia Polytechnic Institute and State University: B.S., Civil Engineering
(1974)

SUMMARY

Mr. Boyer has practiced civil and environmental engineering related to solid
and hazardous waste management since the mid-1970's. His experience includes
design, management, and technical research and writing ranging from design of
site development plans to assisting in the 'evelopment of the USEPA's National
Priorities List of Uncontrolled Hazardous Waste Sites.

EXPERIENCE

Mr. Boyer 1is currently contributing to JRB's research effort on Improved
Techniques for Removal of Hazardous Material-Contaminated Sediments for the
USEPA and the U.S. Coast Guard. He is researching and writing a report
section on the state-of-the-art of contaminated sediment dredging technology.
He is also documenting cases of contaminated sediment remediation and will
evaluate the actions taken and identify research needs for advancement of
dredging technology.

For the U.S. Air Force Mr. Boyer is managing an initial assessment of the
potential for groundwater contamination resulting from past waste management
practices at an active New England Air Force base. The effort includes record
searches, personal interviews, on-site inspections, evaluation of present
conditions, prediction of future impacts, and recomendations for in-field site
- characterization.

Mr. Boyer has assumed management, design, and study responsibilities for other
consulting engineering firms and for the City of Richmond, Virginia. Much of
his experience has dealt with the hazards associated with land disposal of
solid and hazardous waste. He has evaluated potential fire and explosion
hazards resulting from landfill-generated methane gas at over twenty landfill
sites. This work has included field evaluation of the problem through
drilling and monitoring probe installation, gas sampling, evaluating alterna-
tive gas control methods, and design and construction monitoring of gas

control systems. Mr. Boyer's work has been used as a basis for sites
complying with regulatory enforcement orders and for settlement of court
actions.,

Mr. Boyer has also conducted studies and designs relating to the recovery of
landfill gas as fuel. This work has included field test pumping of gas,
projection of long-term gas recoverability, recovery system design, construc-
tion cost estimating, and preparation of bid documents.
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Use or chsclosure of proposal data is subject to the restriction on the Title page of this Proposal.

KEVIN R. BOYER, P.E. Page 2 of 3

While working under the USEPA's Field Investigation Team (FIT) program, Mr.
Boyer was part of a quality assurance (QA) team which audited work conducted
by the states and regions in associating a numerical degree of hazard with
candidate uncontrolled hazardous waste sites under Superfund. This work was
instrumental in EPA's publication and subsequent defense of the National
Priority List of Hazardous Waste Sites. Mr. Boyer continues to serve on the
QA team on a consulting basis after Lleaving the FIT program, as EPA
periodically updates the list.

Also while working under the FIT program, Mr. Boyer prepared a Methodology and
Estimated Costs for Hazard Ranking System Data Collection for EPA's Superfund
office. This document provides a process and data for preparing budgetary
estimates of costs of gathering data needed to characterize a hazardous waste
site. The document has been used by EPA in developing costs and in preparing
other cost-estimating guides.

Mr. Boyer was project manager and a major contributor to a study and report
effort for HUD on the effects of uncontrolled hazardous waste disposal on the
programs of the Department. The effort resulted in the recommendation of
site-screening procedures, regulatory revisions, and interagency coordinating
procedures which would assist the Department and its program recipients with
the social, regulatory, and physical impacts of improper hazardous waste
management.

For private and municipal clients, Mr. Boyer has prepared plans relating to
various aspects of sanitary landfill design, operation, and closure. He
evaluated the day-to-day operation of a Virginia County-owned landfill,
recommending modifications in traffic and loading patterns, surface drainage,
excavation for slope stability, vegetation and erosion control, and littering
control. In support of a land condemnation case in California, he evaluated
alternative landfill configuration scenarios directed toward maximizing the
capacity of a planned landfill, proposed to receive several hundred million
tons of refuse over several decades. Mr. Boyer also prepared the erosion and
sedimentation control portion of a closure plan for a privately owned landfill
in New Jersey which had been filled nearly to the site property boundary.
This condition was a significant design constraint and required considerable
coordination with the regulatory authority in order to meet its design
standards. For the USEPA Mr. Boyer participated in the preparation of the
agency's RCRA guidance manual for 'Closing and Upgrading Open Dumps' by
writing the chapter for monitoring and control of landfill gas.

Mr. Boyer has also served as project manager or project engineer on a variety
of civil engineering projects. These include site development, recreation
projects, sanitary sewer design and rehabilitation, storm drainage and erosicn
control design, land surveying, and preparation of easement and land
acquisition plans. He has supervised draftsmen and field inspectors on many
of these projects, and has been responsible for the preparation of con-
struction plans, supporting specifications, and cost estimates.
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Use or disclosure of proposal data i1s subject to the restriction on the Title page of this Proposal. ?2
KEVIN R. BOYER, P.E. - Page 3 of 3
PROFESSIONAL REGISTRATION g;
Virginia, Professional Engineer (1979) :?S
Maryland, Professional Engineer (1982) :E;
AFFILATIONS o
National Society of Professional Engineers ;3;
Virginia Society of Professional Engineers o
PUBLICATIONS, PRESENTATIONS, AND REPORTS ,ig
"Landfill Gas Control Study-Ridge Road Landfill'; for Pasco County, New Port ;“

Richey, Florida; July 1983.

"Control and Recovery of Methane Gas at Sanitary Landfills'; National Solid
Waste Management Association International Waste Equipment and Technology
Exposition, San Francisco, California, May 10, 1983.

"Landfill Gas Field Testing Report-East Pennsboro Township Landfill," for East
Pennsboro Township, Enola, Pennsylvania; February 1983.

"Phase I Landfill Gas Field Testing Report-Granger Landfill No. 1'"; for
Granger Land Development Co., Lansing, Michigan; December 1982.

"Methodology and Estimated Costs for Hazard Ranking System Data Collection

e
(Draft Report); for U.S. Environmental Protection Agency Office of Emergency o
and Remedial Response; Washington, D.C.; April 1982. "

[l
""Hazardous Waste Site Response Management," (co-authored with Roger J. Gray); bﬁ
Proceedings of National Conference on Risk Decision Analysis for Hazardous ;i
Waste Disposal, Hazardous Material Control Research Institute; August 24, o

1981,

P
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‘w4

"Effects of Hazardous Wastes on Housing and Urban Development and Mitigation
of Impacts," (co-authored with E. T. Conrad, et.al.); for Department of
Housing and Urban Development, Washington, D.C.; March 26, 1980.
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"Evaluation of the Operation of the Loudoun County Sanitary Landfill,"
(co-authored with E. T. Conrad); for County of Loudoun, Virginia, Leesburg,
Virginia; January 21, 1980.

v oy -
148
AL )
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"A study of Lake Anne's Sedimentation Problems and Solutions," (co-authored

with E. T. Conrad); for Reston Home Owners Association, Reston, Virginia;
August 1979.

- . N
A

A
*
.

1 "Report Summarizing the Landfill Gas Control Program of the City of Richmond.
3 Virginia," National Association of Counties' Technical Assitance Seminar,
Denver, Colorado; September 27, 1977.

Verified for accuracy by: z;’ Z 5 Z%k Date:_%#

JRB AssOCIates mm

[
.

T
.

Ll
e S B W

.y - .
PRI -
LI Y L

B

» 8
s

x
.. e
F ] "
P
[ N}




-
PR

»-!. Use or disclosure of proposal data ts subject to the restriction on the Title page of this Proposal.

LT TR

Page 1 of 2

~—
*

CLAUDIA A. FURMAN

EDUCATION

YEC T L

Franklin and Marshall College, B.A., Geology (1981)

EXPERIENCE

Claudia Furman is a Geologist with JRB's Waste Management Division and
has been involved in numerous and varied projects since joining the JRB
staff.

Ms. Furman is presently one of several investigators for a project that
involves a nationwide survey of completed remedial actions at uncontrolled
hazardous waste facilities. From this survey, twelve sites have been
selected for detailed case study analysis. Each site analysis involves

the different technologies used, their effectiveness, design, implementation,
and cost. The end product of this effort will be a document containing
twelve detailed technical case study reports intended for use as guidance
on remedial action selection and implementation. Also recently, Ms. Furman
was involved in the development of a remedial action screening wethodology.
The process uses site, waste and technology characteristics for the purpose
of eliminating alternatives for particular site situations.

IR S LIPS S e i)
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Ms. Furman recently acted as one of several geologists supervising the
drilling and installation of groundwater monitoring wells and well points

at a Superfund site in New Jersey. The purpose of the monitoring program
implemented at the site is to monitor the effectiveness of the remedial
measures that were taken to control the movement of contaminated groundwater.
During the well installation program, Ms. Furman shared the responsibility
of overseeing the auger drill rig operations; collecting and characterizing
core samples and the writing up of daily logs.

EaNE A i DER o INE S-E DL DR LS S 1

Ms. Furman was involved in a groundwater monitoring and sampling program

at a site in Warminster, Pennsylvania, for the Naval Air Development Center.
She participated in the sampling of 14 wells that were installed by JRB
around several areas of suspected hazardous waste disposal.

o

T

Ms. Furman was involved in developing a technical handbook for EPA, Cincin-
nati, Ohio, on the design, construction, and performance evaluation of
slurry trench cut-off walls used as pollutant migration control barriers.
Her tasks include an extensive literature search, information compilation,
data review, and contributing to the final writing of the manual.

e e"w > ¥
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Under JRB's Chlorinated Organics Industry Study, Ms. Furman managed the - "
preliminary investigation and assessment of 12 chlorinated organic manufac- "
turipg facilities, This task involved the compilation and organization !
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review, criteria evaluation and site assessment. In addition to the above
task, Ms. Furman reviewed groundwater model literature and cost-benefit
analysis methods, compiled bibliographies, and prepared the information

in tabular and report formats. This information constitutes the preliminary
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E of site-specific environmental and waste-type data, information and data
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basis for reviewing groundwater models potentially useful for assessing :u:
chlorinated organic facilities and a cost-benefit analysis method for ::*
determining regulatory impact on the industry. .
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Ms. Furman made significant contributions to a project requiriung the charact-
erization and evaluation of 100 surface impoundments in Norchern Virginia.

Her responsibilities include literature compilation, data review, criteria

evaluation, and site investigation to determine compliance or noncompliance )
with the "Criteria for Classification of Solid Waste Disposal Facilities (]
and Practices.!" Subsequent to this study, she wrote several sections f
of the final report "An Assessment of the Hazard Potential of 100 Surface -
Impoundments in Virginia." -

l;”}”‘,’! h
AN

Ms. Furman was involved in the research and writing of the "Emergency

Drum Handling Practices at Abandoned Dump Sites' manual prepared for EPA's QE:
Municipal Environmental Research Laboratory in Edison, New Jersey. ler Co
responsibilities included a literature search, information review, and T

the writing of several sections of the manual. o

Ms. Furman participated in study involving the investigation and rating

of 15 hazardous waste disposal sites in the State of Maryland. Her task i
included an extensive literature search for envirommental data, information ﬁ}
and data review, on-site field investigations, and the writing of final .

site investigation and assessment reports.

She was involved in the research and writing of the "Technical Reference
Manual on Hazardous Waste Facility Siting,'" prepared for EPA Region III.
In addition, she participated in the preparation of a hazardous waste o

e
disposal facility siting presentation, presented before the West Virginia .
Subcommittee on Hazardous Wastes. z
‘®
R. Cochran, M. Kaplan, P. Rogoshewski, and C.A. Furman, "Survey and Case 7
Study Investigation of Remedial Actions at Uncontrolled Hazardous Waste o
Sites,' 3rd National Conference on the Management of Uncontrolled Hazardous e
Waste Sites, Washington, D.C., November 29 - December 1, 1982. i
R. Cochran, C.A. Furman and P. Rogoshewski, "Alternatives for Ground Water po
1 Containment and Cleanup at Hazardous Waste Disposal Sites," Northeast f%
Conference on the Impact of Waste Storage and Disposal on Groundwater Ce
g Resources in lthaca, N.Y., July 1982. b
i 7 e
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JOHN P. MEADE

EDUCATION

Manhattan College: B.C.E., Civil Sanitary Engineering (1955)

SUMMARY

Mr. Meade has 25 years of experience in sanitary, industrial hygiene, and
bioenvironmental engineering, and is certified as an Associate Public Health
Engineer in State of New York. He is a Senior Project Manager at JRB, working
as a senior technical reviewer for a multi~task contract for remedial actions
on uncontrolled hazardous waste sites. He joined JRB as the Project Manager
of two Department of Labor (DOL) contracts to provide OSHA with on-site
consultation services to assist small business in Pennsylvania. Prior to
joining JRB, Mr. Meade spent 24 years on active duty in the U.S. Air Force
(USAF). His last post there was Vice Commander of the USAF Occupational and
Environmental Health Laboraoty (OEHL). In that position, he assisted the
Commander in the direction and monitoring of OEHL's daily efforts and was also
involved in the preparation of an annual budget in excess of $4 million for
OEHL operation. His other Air Force experience includes serving as Chief of
the Consultant Services Division, USAF OEHL, and as Director for Categorical
Programs for the Department of Defense. This last position included serving as
the DOD representative on the Federal Task Force for Hazardous Materials
Management.

Exgerience

\

December 1980 to present: JRB Associates

Mr. Meade, under the terms of an EPA contract addressing the investigation of
remedial actions of uncontrolled hazardous waste sites, has functioned as one
of JRB's senior technical reviewers. One of his assigned tasks is to review
the majority of twenty detailed case study analyses selected from an inventory
of nationwide remedial actions. The sites were selected based upon their
overall priority and the remedial actions were evaluated from both their
effectiveness in meeting the objectives of the site action and also from a
cost standpoint.

Mr. Meade is presently functioning as the Deputy to the Senior Vice President
for the Waste Management Department and shares in the responsibility for
monitoring and administering a $4 million EPA R & D mission contract that has
29 tasks. He also manages two additional tasks that address the design and
monitoring of protective covers for hazardous waste lagoons, and design of
decontamination equipment and procedures for use at hazardous waste sites.
Mr. Meade is the Program Manager for JRB's Basic Ordering Agreement with
Tyndall AFB to perform Phase 1, 3, and 4 Installation Restoration Program
tasks at Military installations throughout the country. 1In addition, he has
responsibility for performing Quality Assurance/Quality Control and functions
as Senior Health and Safety advisor at many of JRB's field efforts, such as
the #1 rated Superfund site in Glosgow, New Jersey.
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This is a two year effort to determine the effectiveness of a slurry wall and
cap in containing pollutant migration off-site.

Mr. Meade is presently the Task Manager for an EPA TMS III project to evaluate
the effect of various chemicals that may be found in spills and in hazardous
waste disposal sites on chlorinated polyethylene (CPE) protective clothing.
The clothing is intended for use by EPA's Environmental Response Teams.

April 1978 to December 1980: U.S. Air Force Occupational and Environmental
Health Laboratory

As Vice Commander of the USAF OEHL, Mr. Meade directed and monitored the daily
efforts of 150 professional and support personnel, including assisting the
AlHA-certified laboratory to ensure compliance with applicable Federal, state
and local standards. He was also responsible for preparing portions of an
annual budget in excess of $4 million for the operation of the USAF OEHL. 1In
this effort, he was assisted by four Division Chiefs.

For 2 years, Mr. Meade was the Chief of the Consultant Services Division of
the OEHL. In this position, he managed and supervised 60 professionals,
including 12 industrial hygienists. 7 air and 8 water pollution abatement
engineers and scientists, with a budget of $913,000. He had responsibility
for managing almost fifty environmental projects within the Division. The
Division had integrated conventional safety, hazards monitoring, and safety
and health control functions. Mr. Meade also provided technical, industrial
hygiene, and engineering oversight and direction of U.S. Air Force hazard
abatement efforts, conducted occupational safety and health training of
managers and employees, and develcped programs to monitor and control exposure
of employees to occupational safety and health hazards inherent in Air Force
Operations. He was responsible for developing a computerized industrial
hygiene information system that will be part of an overall occupational health
information system and will be used Air Force wide. He also administered four
technical contracts with a 3-year program of more than $16 million.

July 1973 to April 1978: U.S. Department of Defense

For the U.S. Department of Defense (DOD), office of the Assistant Secretary
for Energy, Environment, and Safety, Mr. Meade was the Director of Categorical
Programs for 5 years. In this position, he provided special technical
expertise to the Deputy Assistance Secretary of Defense in the areas of
hearing conservation and noise abatement, management of toxic and hazardous
materials, and military construction programs to comply with applicable
Environmental Protection Agency (EPA) and DOL legislative mandates. During
this time, he also represented DOD on the Federal Task Force for Hazardous
Materials Management and the Executive Steering Committee sponsored by EPA
Region IX. As the DOD representative, he was responsible for conducting a
regional inventory of DOD hazardous wastes; exploring, developing, and
recommending courses of action to safely manage DOD hazardous materials;
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identifying, developing, and disseminating recommended plans of action for
environmentally safe management (transportation, storage, resale, recycling,
reuse, modification, and ultimate disposal) of these materials; coordinating
interagency actions relating to hazardous waste management; coordinating final
disposition actions relating to hazardous waste management; and coordinating
final disposition actions with appropriate state agencies. The primary
objective of the Task Force was to provide a mechanism for technology and
information transfer to all regional agencies concerned with hazardous waste
management. Additionally, he served as the DOD focal point for the control of
PCBs. He was lead member on several DOD-EPA working groups to develop
guidelines for the appropriate disposal methodology for PCBs and to identify a
safe transition to the use of less toxic materials. He also served as a key
DOD member in the disposal actions of both DDT and Agent Orange. From
1975~1977, Mr. Meade was the DOD subcommittee Chairman for the management of
hazardous wastes for the Interagency Committee on Resource Recovery.

Mr. Meade's other accomplishments included coordinating more than $1 billion
for air and water pollution abatement programs in &4 years; developing policy
for the control of toxic substances; initiating an expanded safety and
occupational health program, including new procedures to implement the
Occupational Safety and Health (OSH) Act; developing plans for occupational
health and industrial hygiene programs; initiating procedures and mechanisms
for early review and evaluation of proposed National Institute for Occupa-
tional Safety and Health (NOISH) criteria documents and proposed Department of
Labor Standards; recommending goals for the occupational health program, and
coordinating budget requests to allocate resources within fiscal constraints.

He worked very closely with the Military Departments in th mulation of
SPCC programs to ensure that contingencies were developed controll of
potential spills of potentially hazardous materials. In addit. ., Mr. Meade
was responsible for the acceptance by EPA of DOD's Pesticide Applicator
Certification program. This program included training, monitoring, applica-
tion of restricted use pesticides, and post-application clean-up and disposal
of waste pesticides.

PROFESSIONAL AFFILIATIONS
American Industrial Hygiene Association
American Conference of Governmental Industrial Hygienists

Aerospace Medical Association
Conference of Federal Environmental Engineers

7
. j ’
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ROBERT M. SCARBERRY

EDUCATION

University of Pittsburgh: B.S., Chemical Engineering (1977)
West Virginia University: A.B., Biology (1975)

- EXPERIENCE

Mr. Scarberry is a Chemical Engineer in JRB's Hazardous Waste Management
Group. He has experience in pollution control and treatment as well
as chemical process analysis.

Mr. Scarberry is presently a task manager for a program which assesses
wastes and waste disposal practices with respect to the organic chemical
industry. As part of this program, Mr. Scarberry is performing site
visits and is involved with the design and costing of treatment alterna-
tives, as well as data base management. This research will provide support
to EPA for the development of industry-specific guidelines for hazardous
waste disposal and hazardous waste listing activities under the Resource
Conservation and Recovery Act (RCRA).
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Mr. Scarberry is also serving as Task Manager for a program which is
preparing a technical handbook for the evaluation and selection of sorbents
for the removal of spills and other releases of hazardous substances.

The manual is being designed for personnel directly involved in the

cleanup of hazard~us substance releases such as on-scene coordinators,

Tad
PR
.t

[~ A
g 4 .

§< spill cleanup contractors and fire departments. The handbook covers
N over 30 types of sorbents including natural organic and inorganic sub-
5? stances as well as synthetic and modified natural substances. 1In addition,
o the handbook addresses all liquid hazardous substances present on the
Ei CERCLA (Superfund) List. While most of the data are being gathered
- from the open literature, the program includes testing of sorbent per-

{ formance to obtain missing data such as sorbent capacity, sorbent/hazardous
liquid compatibility, and hazardous liquid/water preference indices.

atatelntn

Prior to working at JRB, Mr. Scarberry served as Task Leader of a program
for EPA's Office of Solid Waste to perform engineering process analyses

on 32 product/process segments of the organic chemical manufacturing
industry. These analyses involved the preparation of detailed process
descriptions, characterization of waste streams, and identification

of waste management practices. Information for this program was gathered
from the literature, industry questionnaires and site visits, and sampling
and analysis, The purpose of this program was to provide the technical
basis for determining the hazardous nature of wastes and to ascertain

the processing factors which affect hazardous waste production.
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As Project Director for a program sponsored by EPA, Mr. Scarberry provided é?;
technical support to develop multimedia discharge regulations for the =
fuel alcohol industry. His responsibilities included data collection N
and management of the data base; compilation of an industry profile; Y
sampling and analysis of air, wastewater, and solid waste streams from }}:
eight ethanol plants; assessment of waste stream treatability and participa- ﬁz‘
tion in pilot unit treatability studies, design and costing of model PLL
plant pollution control and treatment technologies, and completion of |
a conceptual design of a commercial-size fuel alcohol facility. fh
As Technical Investigator of a program funded by the Department of Energy, Ei;
Mr. Scarberry examined the potential processing, environmental, and ?Ej
health and safety consequences of utilizing shale oil and coal liquids N
in petroleum refineries. Various utilization scenarios were analyzed b_‘

and options for mitigating problems ensuing from synthetic liquid refining
were asssessed based on a comparison of the physical, chemical, and

-
toxicological properties of selected synthetic feedstocks and conventional L
crude oils. X

In the Chemicals Division of Texaco's Port Arthur Research and Development
Center, Mr. Scarberry was primarily concerned with process and product !%ﬂ
development work on additives used in diesel, gas, and marine engine
oils. This involved bench-scale studies and subsequent scale-up to

pilot unit and commerical facilities. This work led to a patent on a i

an overbased calcium alkylphenolate additive which shows improved per- .:}

formance in oxidative stability, corrosion control, and reserve alka- gaé

linity. His responsibilities at Texaco also included the maintenance !Lv

; and modification of pilot units as well as providing tec’ al assistance e
to commercial production of chemicals at the adjacent r JY- IS

o

PUBLICATIONS i

Propylene Oxide; Epichlorohydrin; Glycerin; Acrolein, Acrylic Acid, o

Acrylic Esters; Ethylamines; Acetic Acid; Caprolactam; Terephthalic NN

Acid, Dimerthyl Terephthalate; Hexamethylene Diamine, Adiponitrile; i

Phenol, Acetone; Cumene; Bisphenol-A; Oxo-Alcohols; Acrylamides. Interim {{{

Draft Engineering Process Analyses prepared for U.S. EPA, Office of n§§

Solid Waste, Washington, D.C. August 1982. EL‘

Multimedia Technical Support Document: Proposed Effluent Guidelines 5?;

for the Fuel Alcohol Point Source Category. Prepared for U.S. EPA Effluent L

Guidelines Division, Washington, D.C. October 1981. X

Fuel Alcohol Pollution Control Technology Cost Manual. Prepared for :;?i

U.S. EPA, Effluent Guidelines Division, October 1981, l}ﬁ
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i “"Environmental Aspects of Fuel Alcohol Production.' Presented at the {1
N National Gasohol Commission Conference, Myrtle Beach, South Carolina, o
.3 December 1980. 5
5 "Industrial Ethanol Production' and "Environmental Regulations and Control Ci
o Technology for Ethanol Production." Presented at the EPA Seminar in i

Kansas City, Missouri, October 1980. P
Scarberry, R.M. Source Test and Evaluation: Alcohol Facility for Gasohol ::
Production. Prepared for U.S. EPA, Industrial Energy Research La'.oratory, i
Cincinnati, Ohio, February 1980. ::
"Shale 0il Refining, Storage, Handling, and Combustion" from Pollution t‘
Control Guidance Document for the Oil Shale Industry. Prepared for -
U.S. EPA, Industrial Energy Research Laboratory, Cincinnati, Ohio, March -
1979. O
Scarberry, R.M.; Papai, M.P. Implications of a Synthetic Liquids Utiliza- 5;
tion Program. Prepared for U.S. DOE, Office of Policy and Evaluation, ot
Washington, D.C., June 1979. b
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ROBERT A. SMITH

EDUCATION

Pennsylvania State Un:.versity: B.S., Recreation and Parks (1980)

EXPERIENCE

Mr. smith is a Regulatory Analyst in JRB's Hazardous Waste Management
Division. 1In conjunction with the Industry Studies waste management

assessment program, Mr. Smith has primary reponsibilities in the follow-
ing areas:

o The development of waste management profiles for the chlorinated
organic and pestice manufacturing industries. These profiles ex-
amine the engineering practices and waste management economics
which affect chlorinated organic and pesticide chemical production.

o Coordination of RCRA 3007 Questionnaire engineering reviews for
the chlorinated organic, industrial organic, and pesticide indust-
ries. These reviews examine and analyse waste management practices,

production processes and waste generation rates for all industry
studies facilities.

o Coordination of an analysis of alternative waste treatment processes
to aid in the development of industry specific guidelines for

hazardous waste disposal under the Resource Conservation and Re-~
covery Act (RCRA).

o Management of the Industry Studies RCRA 3007 Questionnaire clarifi-
cation task. The purpose of this task is to analyze, interpret
and clarify industry specific waste management and generation rate
data prior to entry into the industry studies data base survey.
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ALFRED N. WICKLINE

EDUCATION

West Virginia University: M.S. Agronomy/Soil Science (1978)
West Virginia University: B.S. Agriculture Animal Science (1975)

EXPERIENCE

Mr. Wickline is a Senior Soil Scientist with JRB's Waste Management Depart-
ment. He has a wide range of experience in field activities related to site
investigations, monitoring and sampling well installation, and evaluation and
assessment of pedologic, geologic, and hydrologic data.

Mr. Wickline is currently involved in a project for the EPA dealing with the
evaluation of state-of-the-art technologies used in identifying, dredging and
disposing of contaminated sediments.

He recently served as the field supervisor on a project under the Air Force
Installation Restoration Program (IRP). He successfully supervised the
installation of ten (10) monitoring well om an Air Force base in New York.
This program was designed to assess the potential of leechate, from abandoned
waste disposal sites, to contaminate the groundwater, surface water and
sediments. Physical tests were also performed on the wells to establish the
transmissivity and permeability of the surface aquifer which may be subject to
contamination. Mr. Wickline was also responsible for the adherence to
stringent health and safety requirements by all field personnel. Data
generated during the field activities was used by Mr. Wickline in the
formulation of geologic logs, cross sections, and potentiometric maps. This
information was used in the assessment of the potential for soil, surface, and
groundwater contamination within the Air Force Base. Recommendation were made
concerning the need for containment of potential contaminants.

Mr. Wickline also served as the field supervisor for the installation of 19
monitoring wells at the Lipari Waste Disposal site in New Jersey (a superfund
site). He was responsible for all drilling and health and safety activities
during the field activities. This field program required special drilling
techniques to prevent contamination from entering a confined aquifer below the
disposal site. He also participated in the sampling of the wells for the EPA
priority pollutants. This part of the program involved following extremely
strict quality assurance/quality control and health and safety procedures.
Mr. Wickline was also extensively involved in the preliminary geotechnical
assessment of the Lipari site.
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ALFRED N. WICKLINE Page 2 of 2

Prior to his involvement at Lipari, Mr. Wickline served as the field super-
visor for the installation of 21 monitoring wells on an Army Ammunition Plant
in Tennessee. This project involved the drilling and installation of
monitoring well into three separate aquifers. This activity involved two
different drilling techniques to successfully complete the installation of the
wells.

Mr. Wickline also served as a supervisory geologist during the installation of
monitoring wells at Love Canal, New York. This activitiy involved the
supervision of drilling activities, logging of the well and insuring all
personnel adhered to health and safety requirements..

Mr. Wickline also has extensive experience in the coal mining industry and
dealing with drastically disturbed lands. Prior to transfering to JRB, Mr.
Wickline managed and supervised field investigations and geotechnical
evaluations of over 150 surface and underground mining operations in five
appalachian coal mining states. These evaluations involved field data aquisi-
tion, and hydrologic geologic and pedologic assessments of the environmental
impact of these operatioms. These investigations involved surface and subsur-
face geologic mapping, geologic log interpretation, stratigraphic correlating
structural and hydrologic interpretations and monitoring well siting. He was
also responsible for site investigations and technical writing of forty (40)
soils and vegetative assessments for coal mining permits in Virginia, West
Virginia, Pennsylvania, and Kentucky. These reports required site visits,
soil mapping and evaluations as to the requirements for reclamation and
revegetation.

Mr. Wickline also has extensive experience in overburden analysis. These
analyses involved sample collection, preparation and evaluation of laboratory
data. These evaluations were directed toward the prevention of surface and
groundwater pollution and the establishment of acceptable vegetation after
reclamation.

Mr. Wickline also has provided technical assistance to mining operators for
site specific problems concerning water quality and revegetation problems. He
also provided technical input and support for Environmental Characterization
Information Reports for Eastern underground and surface mining operations and
western surface mining operations. These reports detailed all enviromental
aspects of the mining operation from exploration to reclamation. He also
assisted in monitoring, coring, and logging of gas wells in New York,
Pennsylvania, and Ohio.
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: APPENDIX G .

y r

LIST OF PERSONNEL INTERVIEWED E

a ¢

P: R

o Present/Past Position Period of Involvement ;

with Hanscom AFB r

RADC/AFGL Environmental Manager NR i

RADG/AFGL Employee 30 years, period NR v

RADC/AFGL Supervisor 1956 to present 3

RADC/AFGL Employee NR -

RADC/AFGL Sheet Metal Welder 1952 to present k

RADC/AFGL Machinist 32 years, period NR Iy

RADC/AFGL Employee NR B

Flight Line/Motor Pool Employee 1952 to 1973 !

Purchasing Agent 1973 to 1983 :

- Motor Pool Mechanic 1952 to 1982 F

% Motor Pool Mechanic 1969 to present L

o Motor Pool Employee 1958 to present R

i Heavy Equipment Operator 1966 to present -

] Exterior Electrician 1952 to present .

4 Security Policeman 1959 to 1962 %

- P.0.L. Employee 1943 to 1977 ?

- Industrial Equipment Operator 1970 to present :

. Plumber 1944 to 1972 .

- Superintendent of Roads & Grounds 1966 to present '

7 Prospect Hill Employee NR :

53 Sagamore Hill Employee NR :

3 North Truro Air Station Employee NR b

North Truro Air Station Employee NR )

North Truro Air Station Employee NR }

Hanscom Field Fire Department Crew Chief 1956 and 1966 to present i

Hanscom Field Assistant Fire Chief 1972 to present ;

Massport Employee NR ?

RADC Electromagnetic Test and NR ‘

Measurements Facility Employee :

Prospect Hill Electronic Engineer 1968 to present :

Prospect Hill Employee NR :

Prospect Hill Employee NR é

Sudbury/Chief of Ground Base Sensing 1962 to present |

Raytheon-Bedford Employee NR i

o Raytheon-Bedford Employee NR r

X Building Maintenance NR

e Deputy Chief of Building Maintenance 1946 to 1982
e Exterminator 1952 to 1983
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APPENDIX C -

LIST OF PERSONNEL INTERVIEWED (continued) .

Present/Past Position Period of Involvement e
with Hanscom AFB O

Contractor NR o

Hanscom AFB Environmental Engineer 1977 to 80 =

U.S. Army Corps of Engineers Employee NR

ESD Employee NR b

Base Civil Engineers NR

Air Force Police Officers 1960 to 1963 and 1982 to

present

Airman 1st Class 1959

Ma jor/Bioenvironmental Engineer 1971 to 1974 }?

CM Sargent /Bioenvironmental Engineer NR i"
»

| pdand
NR - Not Reported o
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HAZARD ASSESSMENT RATING METHODOLOGY FORMS
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

75ge ! of 2 U

e
oum ¢ = Fire T-aining Area #2 \ e
oo llorthuest of Runuay 23 bl
IATS QP CYERATICN CR cSTmsowex  1960's - 1973 S
OWMER/CFERATOR [ISAF/Nage Port e
comaarrs/oeacxsyTIe®_Depreasing chemicals, paint thinner, solvents and waste oils dumped into L 2
sTT® mazed sy A. "lickline & C. Furman pit -
L REGEPTORS :
Pamtoe amiman =
Rating Pageay fossidle o
eing Paseor (Qw3) walzinliee Sgore Scors
A, Jooulaeion witain 1,300 fsee of sics 2 4 l 8 ! 12
I R \
8. Oiscanoe o teagsse vell | 2 10 | 20 : 30 o
C._tand use/zomios wiehin | ails sadius | 3 3 | 9 ! 9 o
9. Jiscascw = caseagvueion Loundary I 3 P I 18 | 18
2. sical envizormences viesin | 2ile cadiusg of sits ‘ 0 18 I J l 30
P, Wacse cuality of nsacest wizrfaow vaese dody ' 1 § I 6 l 18
G, Ground vaess use of uppersese aquifes ' 3 ) I 27 | 27 o
: ] R
7, Populacion sesved Yy murfase vetsr myply l l | ;
wienin 1 1iles downsezvem of site 0 ‘ I 0 ] 18 :
. Population served By groundevatse wupply | l l
witzin 3 3iles of site 3 [ 18 | 18 o
supegeals _126 180 .

Recepors miesete (100 X fagtor score shtotal/aaximm sgors subestal)

L. WASTE CHARACTERISTICS .
Ae Selest =ne fagtor score Sased on tie estizaced quantity, the degree of hazaxd, and cle contidence level 3£ R

ur
[v2]
oo

tie iaformacion. e

1, Jaste quameisy (S = msall, M « sedium, L © lagge) L

1. ‘Confidence leval (C o confiraed, $ « suspestad) C (

3. gazard cating (X « high, 't « sedium. L * low) H o
100 9-

2amtoe Subscors A (STom z_uenmoaudcu:mu ICHTE 2ACTLX) N

3. Apply persiscance facuoe
2aczor Subscuce A X Jecsistance Piotor ¢ Subscare 3
199 x 1 e __120 p

<. Apply mysical. :u_u aultiplier

sunscate 3 4 Mmysical seacs Multiplier = “ases Clacactaristics Jubacsce
100 3 1 . 100

S ——
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7m0 20t 2
W, PATHWAYS
?acenr Maxizum
Aating facesr sos31ble
aceng Facseor (Q=13) Muleislliere Score Score
Ao 12 zherw i3 evidence of zigracica of hazardous conmtaminantl, 8sign taxisum f2e29r mdscsce of 100 poincs faz
dizece evideace or 30 poiacy foc (ndizec: evidence. I2 dizsct evidenca exiscs chen pgoceed 29 G, 12 2o
evidence of indizect widense «@ists, Xocsed o3 3.

Subscote | { h !

3. Rass e migeation meaacial for ] potsatial pachways: sunfacs watsr aigratisn, $looding, and qround-wataz
sigracioan. Jelsct 2@ Riglest cacing, and procsed w0 C.

1. Suxfage wvagsr zigratiom

Distance 3 nearest mrfice vagar 2 L] g;’; ‘ 24
g Yee cetegipicaeion 2 s 12 18
1 Sucface egasion 1 8 8 l- 24
: Surdacn zeraeability 1 4§ 6 l 18
k - ainfall inesnsicy 2 8 L 16 l 24
f!? subtseals 66 108
“;‘.‘ Subageze (100 X CadRoR SGTe semootal/somiss score subzoval) 8l
i . 2. flooding 1 1 | 1 | 3
%i sSubsosze (100 x faczar xmre/d) 33.3
1. Q&oundevatar aiqeatica
Z Sepeh = qrourd vaese l 3 I 3 l 24 l 24
\ Yee orscipieacion I 2 I ] | 12 I 18
kﬁ Soil sermeadilicy 2 ' 3 ! 16 24
:l Subsurace flowe I 2 | 8 ‘ 16 Y
:‘ ) Oizect accuss 3 ground waese | 3 | 9 I 24 ‘ 24
3 sueoeals 02 114
;!; Subscorge (100 x £aQR0r ICOC® SUBDROTAL/TARIZWR 3COre subtoeal) §0.7
P _' 2. Zighast pachway susscoce.
?j- Zncar e Lighest wbscore value INCm A, 3=, 3w3 or 33 above.
;r Pschvays Subseore 109
L V. WASTE MANAGEMENT PRACTICES.
L A.  AvVerage tue thrge muDscIrIs {30 CACANTOL, vasts CRAZACIEriatics, and pachvays.
k-
t!. m C::s:zmazistzca 2l
:* ?athwaye Ut
= toral___258.8  divided 3y 3 e 86.3

3¢ APPLY ‘aceor {90 vaste concairment fIC0m vasts lanagesdent practices

Gzoss Toctal Score X Jasctas Managdement ?Taciices Pace0r ¢ Final Score

248 1 X 1 . 86.3 l




HAZARD ASSESSMENT RATING METHODOLOGY FORM

7ege t of 2

o Paint Waste Disposal Site

LOATION

North of Rugway 29/11 and east qf Runuay S5/23

AT OF CYURATION GR SSIamwex 1966 - 1972
owen/croases  USAF /Mass Port

COIEDITS/CRICATYTIN U i i r _toxic materials disposed of here
SITZ ATID 8T A. Wickline and C. Furman
. RECEFTORS
Fagese Manims:
rasing Fastar Posailnle
faeing Passoe (Q=3) el 4 Seurs senve
A, Jowuljeion wieyta 1.300 ‘eee ¢ sice I 1 4 ! 4 ! 12
1 .
3. _Oiseance o teagewe vell | 2 19 i 20 : 30
G- Land use/Toniae wiedia ! ails cadius | 3 ) i 9 ! 9
3. w cegservieion “oundary | 3 € | 18 | 18
2. =4 vt wi 1 2ile cadius of size ' 0 19 ' 0 ' 30
P, Yagae Juslity of neegest sesfame vater dody I 1 $ I I 18
vatag use of st fae l 3 ’ I 27 l 27
]
. Mopulation secved Yy surfase vesss mpply I l |
yenin ] 1jles downsereem of site 0 ¢ | Q I 18
I. Pepulation sezved By Jrounde-vatss nWply l I 18 | 18
wiszin 3 aile9 of stee 3 [ |
subestals 102 180
2seepeors maeesre (100 I fastar seors sacOtal/sadimm jeste suntseal) 56.6 .

Il WASTE CHARACTEAISTICS

Ae

Selent °Ne fagtor Gore Based 9N 2o weisatsd antity, tBe deqree of lRazasd, adt e confidenes lavel 3£

tae iaforaaciom.

1. 7asem quaatisy (3 » mall, 4 ¢ sedium, L © lazge)
3. ‘Confidenee leval (C = confizmed, $ « suspestsd)
3. fazacd cating (X » digh, X @ nedium, & « low

2ameme Jubssore A (2tom 10 %9 100 dased o fageae seuce 1acrix)

Somais < s -y
iSPPWy Pow owwwmmr— o ——

?:g20r Sunecers A X Jecsistange Paszor ¢ Subesare B
100 % 1

Apply snysical, scats altipliez
subscare 3 X Mysical State Mliiplier = Jages Quasaet
100 h 4 1

o 100

s4cs Sublseace

e __100

1
C
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g T e e ATy goen e e e

- _T"j‘rf: e -;‘T“:t:qv” T RIS TR YT R e g ST TR T T U TR e
®
7%e 2 ot 2
i, PATHWAYS
Zagtorn Maxims
raTIOG faesor 2083130
1aei09 Pagest {Q=3} Muleisliag Scoce Seaee ;‘
Ao 1% asee i3 evidense of aigracion of Mazardous COUTAMLIANGS, ASSLGR Taximm faceSe wdeacOTe of 100 pownes a2
dizect evidsnse o 10 poiacs fox lndizect evidence. 2 dizsct evidence «xists tem jeocesed 20 C. 2 o
evidenss o indizect widengss aists, xoased %0 8.
subsoets 100 -
$. fage the mgracion poesncial Sor 1 jotastial pethwayst sucface vever 1igration, flooding, ind ground-vacss o
aigzasion. Selest 38 RigResw cacing, amd proseed v C. G
1. Suxfase wagsg aigration
Discanse "0 nearest sirfase watar 3 l 3 24 , 24
Jee geeeipicavion 2 s 12 18 -
: [ ]
Suzrfice eroaiom 1 s 8 I 24
Suzace serzeanilicy 0 § 4] | 18
ainfall inesnsity 2 s | 16 | 24
suseotals 60 108 -
55.5
Subsssze (100 X famtoy oece sebcotal/aanisgm sooce subtoeal) ; <
1. Flooding |1 l 1 Y [ 3 -
Subscere (100 x fawetoc scere/3) 33.3
1. ‘Jound-vatar iiqratios r
Seges s grourd vaesg I 3 l 3 [ 24 ! 2/ |
Yee otscipication | 2 l [ I 12 ! 18 .
Soil oerseanilicy 3 ' 3 Y l 2%
]
Sunsur’sce 2lowe , 3 ' [] | 24 | 24 »
] I
; Oizect acuags B Jround vaese l 3 ( 1 | 24 1 24
supeseals 108 114
sSusscere (100 x factor score subeOtaAl/RAXiauE ICUTe ustoeal) 94.7 e
S. 3ghest mtlvay sudecoze, » .
mear e AUgnest HECOTe valus XOR A, Sei, 3=) or 3=3 weve.
?athvays Subscote 94.7 .
b
V. WASTE MANAGEMENT PRACTICES. .
As  Aversge ize ifee uDSCGEes (9T IVCIPTALS, vasCE cRaracisriseics, axd pachvays.
ceprors 56.6 -
“Yaste Claragtagiscics ’%}%:_
7atiwaye T »
Tocal_256.6  divided 3y 3 e 85.5
4zoss T9tal 3cace
3, AppLy ‘fac=0f f0f vasts coneaissent (29w vasts lanaqament Jractices "_
Gzoss Tocal Score X Jests Manaqement eacsices fagtor ¢ Pinal Score
ARG N ———— .

85.5 t | . 85.5 |
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HAZARD ASSESSMENT RATING METHODOLOGY FORM

e 1 ol 2
owe o sz=x  Jet Fuel Residue Area/Tank Sludge Area
LOCATIN Negr jptersectiop gf taxiway M and T ‘
AT QP CPEBATION GB cTIRmmcx 1959 to 1960
SRR/ OFERATCR USAF/Mass Port .
remmrrs/oeycxzyrrd_ Disposal of several hundred drums of waste oils and paint wastes -
strs ez oY A Yicklipe & C, TFurman '
L RECEPTORS
Pagese Manisus 5
ating Tagene. Possisle -
taeing Pastow {Qwl) i o Souve score
Ap Jowijjtiom viegin 1.300 ‘eee of site | o . ! o ! 12
1 ‘
8. Oiseance =0 teagese vell l 2 19 | 20 30 g
e, Jpe/tenisg vitsis 1 ails cadius l 3 3 i 9 i 9 _
2. 2iseapoe 5 ceservaeion Soundary I ¢ | 18 | 18 -
2. S34549a) enviconmerres viendis ! 3ile cadius of site ‘ 0 18 ' 0 l 20 -
P, Yatee Juality of seapesy smpfase vatss Sody I 1 4 i 6 l 18 l
vageg use fae |3 s | o7 1 27 L
i
. Population secved Jy suizisse veser mgply l | "
pzain 3 3iles Jownsesvem of site 0 ] ' 0 ! 18,
T. Popelation sesved DY Jroumdievatss wugply I 18 |
wisais 3 ailee of siee 3 P i | 18
sSusestals 9] 180 ~

Wmﬂoﬂ%!awmmmmmx 54.4

il WASTE CHARACTERISTICS

A, Selest °2e fa0Tor soote Msald o g wtizatesd Mamgity, tie degree of hazazd, nd e coniidenss level 3£
the (adoraacion.

t, ‘dasea quamticy (3 « small, W = sedium, & - Lazge) L -
1. ‘Contidenwe level (C » ceafirmed, $ « suspewtad) C
3. tazard cating (X © aigh, Xt © sedium, L ® low i

7aswee Sussewrs A (208 10 tO 100 based i fagtor sure aerin 100 '

lu 'Aeno‘ a®anen lmq-

a2or SuBECETE A X 7er3istance Paeear « Sudesare B
100 b3 1 " 100

"3’

2.  Apply oaysical. stace <ultipller
Sunscsge 3 % Mysical Staca Muliipller » “ases Cuazmstacistics Sukscure

~100 X 1 ° 100

A e —m % = ma




F" ST T T TR TR T T TR B 0 IR T T AR W g AT T T R T SO R S 7 T e s e
%0 202 2 o
y PATHWAYS
7aatar Maximos
RatLng bt 1331 7oss13le "
jagzng Fle2oT ‘Q=3) Mulzialiee Scaee Scaee —
Ae 12 tmage (3 evidencs of aigracion of lazardous OBTARLIAATI, WSALGN AxiZgE f2@23r nugscacs o2 (00 Paiacs ‘3z . '
dizect widsnom oz 30 paiats ‘o ladizect widence., I8 dizwce evidance wiises 2lem jrocmed 90 G, 12 2o -
widence o lndizeet wwidense @mists, xocwed 3 3,
' Susscece 100
3. ats i ngTacion preaasial for 1 otamtial mohvays: mziace weesg aigration, looding, nd qroundewacsz "“‘
sigragion. Selsen e Nijoewe cating, ik proseed ™ . L 4
1. Suzfage vetst aigratiom
Jistanee = cearest smirfaee wweae [. 3 | [ | 24 | 24
Yee ceeeipicaeion | 2 | $ | 12 | 18 S
Surisce ecosion | 1 3 I 8 | 24 . .
Surdsce Jerzeanilicy | 0 | /] I 0 l 18 ;
Aaiagaly ‘nednsizy l — I L] l 16 i 24 )
suscoeals 60 108 f—
Subsssre (100 I lastor seece mbcacal/iscisum seste tubtotal) 33.5
. Fioodios | | AR | 3 NN
Sussesge (100 = fageor somge/l) 33.3
l. QCoumd-wetar 1ugTation ?
Segen w ground vaese | 3 | 3 [ 24 Vo2 ;
Yee seseinicacion l 2 | 5 | 12 18
Soil Jerseadilicy ’ 3 I 3 1' 24 I ‘9-4 =
sussursace ‘lowe ' 3 I 3 I 24 P24 :.-—
Jizect access o sround vaese I 3 l [ | 24 P24
suneseals 108 114 l;:.:
Subsesre (103 @ f3ctar 1COre susESTAL/IAXidum SCOfe sudestal) 94.7 E
S. 3ignest MLhway MDacoIe. ‘.'"
Meer Ne MUgnest MDecOTY Talus ftom A, 3=i, Sei or Se3 weve.
7sthways Sudscare 100 .
.
i IV. WASTE MANAGEMENT PRACTICZS. -
A.  AVerage e Shr9e MOCHTs 3T JICAPROCI, vasee charactaristics, ind Jachivays.
m:zmuuuca 1'[5}'3_[‘"_ -
7etzvere 100 L
wmeal 254.4 dividod 3y )} e 84.8
3zoss Total dcace ‘
3. AGRLy fag2or 92 vasts contalrmaent (T0B vastR laAnAqanent puy:::n i
] GInas T9tak ScOre X Vaste Manaqamanmc 7°3G3icas PeIar ¢ Pinal Score o
L N 84.8 < 1 . 84.8 !
L et [
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HAZARD ASSESSMENT RATING METHODOLOGY FORM ol
7age | ot 2 Rl
,.’.;_r..
e @ st Sanitary Landfill
LOATION 1.800 feet from departure_end of Runway 5-23
omun/cyeaaces_ USAR .
TS/ TEICKIITICR 10.5 acres for disposal of primarily solid waste ;-'—
stex mrzn oY A. Wickline and C. Furman |
| RECEFTORS .
Pasene animmm S
Rating rastae 7oasible -
Raeiny Paseos (0w} wal o Seers score »
A; oouljeiom wiesin 1.000 fvee ot site | o 4 I o - | 12
t
3. Otjcance = teagest vell ! 19 | 10 30
C. tang _use/toniss vitSis | 3ile cadius | 3 3 P9 L9 _
3:.2iseasoe w9 ceserveeion Soundary | 3 ¢ | g | 18 ».
2. C3isigal enviconmenes vieain | 3ile cadius of sics | o 10 | '30 ‘ﬂl‘f
i} | o
2. Ssese grality of nearest wpfase veesr Sody ) § l ! 18 s
G _Sound vaesg use of cpyersewe sguifes | 3 N Y Y, s
] »
1. Jopulition seeved Jy smuzrfase vesss wpyly l | T,
41804n 1 1iles dovwstream of sice 0 ¢ | 0 ! 18 )
I. Popnlagion served BY qroimdevetss sPpLY I I
wigsain 1 3ileg of siee 3 P v 18 i 18
suseeeals 82 180 ,-. .
oseptors sasesnre (100 X {A6TOC IEETO JPTATAL/BAZLEE 3GETS subeocal) 45.5 *
i WASTE CHARACTERISTICS "y
A Selest tie (acTor 0oTe Sasad R e ertimsted UARTAtY, B degres of hasasd, id tie confidenes level 9t
the lagorzacionm. o
1. dages quamticy (S o mall, X s sedium, & ¢ lizge) L ,,'.H
1. ‘Contidenen level (C = confirmed, S * suspestad) C
3. fazacd caeing (X e aiqn, ¥ @ sedium, & o low) H o
73sme Jubesere A (2om 10 9 100 Based on fagtod score racrix) 100 b
3. Agely persistance f3geor o
73020¢ SubscEte A X Jeg3istanse Paetor o Susesers 3 -
100 x 1 . 100 e
2. Apply saysical. seats aulziplier !_._
duBscare 3 X Mysical Stace Meiriplisr » Yasts Clagagearistics susscote '_:L:;
100 % 1 ° 100
.
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T, { A Fall iSO ahind KT w e R TR T R T UK S ST T T N e e e SR e Aoy

R z
b .
K .
d »
b
O 3
o %o 3 3t 2 ‘
3 1 PATHWAYS
3
b ?mgeoe Maxiaue
h RacLng b -2 sossinle

Jaesng Freear Qe Malzisliac jeace icsee -

A 22 cusge L3 evidonoe of aigricicm of lazifdous COBEAMLIANTI, ASSLGR AXim faceat moscace 94 100 peacs ‘sz
dizect widense of 30 poines ‘o (adizect evidence. I3 disset evidence «xist3 2lem Jroceed 20 Q. 12 o
widenss o ladiZest widense @mists, xocsed 0 3.

Subscmts 80

3. Aate 3w aigracion meadtial S¢ 3 jovaneial Markwayst sizlace wesar 2igration, fLosding, 9d JToundewatas -
algracion. Selsst DM 2UJ2esT racing, ol procsed ™ C.

e alist MERUIGACES o i
gaa . .- R N

1. suzrfase watse aigratiom )
24 N

Discanee 0 Jmafwet sirfiee watar l 3 | 3 | 24 !
tet_ceseizicacion 2 | 4 | 12 i g 3
SuzZace ernsion 1 | s | 8 | 24 .
Suzface serneasililcy 0 l 4 ' 0 ‘ 18
Aaiafall nesasi=y -2 I [} I 16 i 24 :
suweseals 60 108, -
Supsssre (100 X fagcor soere sbestal/lanisus seote wpeseal) __J5.5
3. Ficoding | 1 | 1 | 1 I3
Susesete (100 x fastor semra/l) 3323 -
Jo Goumi-wetsz ilgzatios :
JegEa = around vaesr | 3 | s | 2 Y )
Yee_seseipteseion | 2 I 5 | 12 ! 18
Soil sermeanilizy I 3 | 3 ! 24 i 24 )
Sunsuriace ‘lowe ' 3 | 8 i 24 l 24 -
Sizeece sccess 9 Jround vaess | 3 | 3 | 26 P24
Suneseal:  ]038 114

Sunseste (108 X “3QUOF SQWES MSTOCAL/ITAXIIUE ICOLE SUILCTAL) 94,7
2. Ughest MLaVay decHLe,

e 230 UJNest MDeCHTe valus 208 A, =i, 3=l o 3e] deve,

7aetways Sudseace 94.7
V. WASTE MANAGEMENT PRACTICES. -
A AVErMe ie Nree BECOTS (5¢ TICRPROrS, vASTA CRAZACIITiitic:, and jachways. ,:
egegtors 45.5 5:
‘dasce CGaragetariscics 1o ’

weeal  240.2 divided 3y 1 =
UVeS T3CT2l ic3ce

3o APRLY ‘ag23s 92 vasts CONCILirment 708 VASCS lanagement JTagsic

Quss Total Scare X Jasta Mazagement ?C3CTicas factar ¢ Final Scorce
B 80,1 X

d
s
o
o
—
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HAZARD ASSESSMENT RATING METHODQLOGY FORM

e | of 2

B P TS Original Fire Training Area i1
oo South of Runway 29-11 and west Runway 5-23 :
IATE @ CPTATIOS B ommmpwex® 1950 's through 1960's

ommx/croaases  USAF/Mass Port

esorey/omscxzrrew_Emptied drummed solvents contaminated fuel, and spent laboratory chemi-

SITZ RATID 8Y A, Wickline & C. Furman cals into pit for training
sessions
|, RECEPTCORS '
Teswse emimen ’
Rating Tasaar 7oesinle '
taeing Fastor (Gl wal ar jeura scave |
Ay Jooulseiom wieatn 1,300 feee of site | o ‘ | o ! 12
]
8. Otscance =9 teacest vell I 2 l 10 | 20 30 .
C. Cand use/tomisg vieain ! 3ils radius I 3 3 | 9 ! 9 '
i
3. 3is = ceserrieion Soundasy | 2 l ¢ | 12 | 18
2. S3izical enviforwenes wviesin | 31l eadius of sits | o0 18 | o ' 30
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Massachusetts
Natural Heritage
Program

Claudia Furman
J.R.B. Associates
8400 West Park Drive
McLean, VA 22102

Dear Ms. Furman:

BT T 2 T TR T S R T JN T P s SO e Y PR
TR T T R e T e A

April 2, 1984

LR NN

Re: Rare species review of
Mass. DOD properties

As you requested, the Massachusetts Natural Heritage Program has

reviewed the vicinities of seven Department of Defense properties
in Massachusetts, which you described by telephone last week.

We would like to inform you of the following occurrences of rare

plant or animal species populations or significant natural

comnunities within the specified radii from each site:

Site/Radius/Map quadrangle

Hanscom Field, within two
miles, Concord.

Prospect Hill Radio
Facility in Waltham,
within one mile, Concord.

Great Neck Hill Air
Force Cambridge Research
Labs, within one mile,
Ipswich.

Occurrences of Rare
Plants & Animals

Several current or
historical rare plant
and animal species
within Great Meadows
National Wildlife
Refuge.

Dry open woods
habitat; unusual

plant species occur
east and south of
summit on more open
ledges. None currently
considered rare.

No known occurrences.

(more)

Division of Fisheries & Wildlife

...................

.......

100 Cambridge Street, Boston, Mass. 02202

..........

Comments

Already protected

Keep activities
within fenced area,
stay away from ledges.
Habitat may be getting
overgrown.

(617) 727 ~-3159
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Sagamo%e Hill U 3 S .
Military Reservation,
within one mile, Ipswich.

U.S. Mtlitary Reservation
Natick Lab in Maryland,
within one mile of
perimeter road, Concord.

Fourth Cliff USAF
Reservation, within one
mile, Scituate.

North Truro Air Force
Station, within one
mile, North Truro.

.................

No knownoccurrences

Historical rare
amphibian species
record Blue-spotted
Salamander, 1964 :
Ambystoma laterale.

Current Tern Colony
with two rare bird
species;

Least Tern
Sterna antillarum

Piping Plover
Charadrius melodius

Major migration
stopover in Mass.
for rare bird
species;

Red Knot
Calidrus canutus

Current occurrence
of rare Prickly Pear
plant species:-

Opuntia humifusa

Historical rare
plant species record

Broom Crowberry, 1904:

Corema conradii

Historical rare
animal species
record. Hoary Bat,
1891;

Lasiurus cinereus

............

Inhabits wooded swamps
and moist woods. Rare
in state and vulnerable
during early spring
breeding season.

55 breeding pairs at this
site in 1983. Threatened
in state.

2 breeding pairs at this
site in 1983. Endangered
in state.

A species of special
concern. Critical
feeding habitat for
depositing fat reserves
prior to nonstop flight
to S. America.

Threatened in state.

Sandy pine barrens, sand
hills, siliceous rocks.
Threatened in state.

Threatened in state.
Breeds in old~-growth
forests, may frequent
open spaces during
migration
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Please note that locations of current rare species populations
should not be publicized to prevent inadvertent damage to their habitdts

through collecting or visiting. Further data on these areas may become
available as our inventory expands through ongoing research and fieldwork.

Thank you for consulting the MNHP. I hope this information is
useful in your assessment of these areas and that you will call us with
any questions. For future similar data requests, we ask that you send
a brief summary of the proposed actions and a copy of the appropriate
sections of the USGS quad(s) with the areas of concern outlined. Please
allow two weeks for our response. A User's Guilde is enclosed with
further details about the Program.

Yours sincerely,

Alsir. Morvdins - 5;%h~w':I'
Alison Sanders-Fleming
Environmental Reviewer
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APPENDIX F

HAZARDOUS MATERIALS INVENTORY FOR
SHOPS, SUPPORT SERVICES,
AND RESEARCH LABORATORIES
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APPENDIX G

SUPPLEMENTAL ENVIRONMENTAL DATA
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1 Well Logs and Groundwater Analysis Reports for
Monitoring Wells Installed at Hanscom Field
(Weston, 1983)

T

[
T
SALTLLY,

v
()

-

o o

IS x*Y ¥

T

-

w

v
—py
¥

2T

X",

iy

M3

e
RN

A S

e

"
T THERY

4
e ¥ T F e TUERTTT 0T T s e s

LT X e e TEEETLY w Wil | ey GEEReT




R R e T e A i B e R R e e AT e AL L . A L e B e
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TEST BORING LOG

ctmmens o T BORING NO. LFfw £
PROJECT : /7(54_/;44 /rw:ru/ GlouNN UITEE ,c-‘y,qg{,m'w/\/ SHEET NO / OF /
CLIENT : /.5 C O = fAPRASCE I /002 JOB NO. J&2 PC </
BORING CONTRACTOR : D, (. SRS ER. ELEVATION /227
[GROUND_WATER : CAS. | SAMP. | CORE | TUBE [DATE STARTED /2 29 |
DATE | TIME | WATER EL. SCREEN TYPE _ DATE_FINISHED F2
29 1 2ol 2.7 S'- .p20 | DIA. T4 pals DRILLER ) C4:- ,.,
t J20 11700 2. 6 ifea St ) wr e INSPECTOR D, (JQUOHARTE.|
Pl Pl FALL
WELL o SAMPLE
= ATI MARK
CONSTRUCTION 55 NO. TYPEL:ﬁ;':”:? CLASSIFICATION REMARKS
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TEST BORING LOG
BORING NO. A4 ?

BORING CONTRACTOR :

SHEET N0/ OF /

JOB NO. 222 fp )
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— ELEVATION /2 &~ |
GROUND WATER: . CAS. T SAMP | CORE | TUBE |DATE §~mgirgo 7275 T
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- o TEST BORING LOG
A1) e e BORING NO. 47w /0
PROVECT : S0/ s0s000r LU SO fba I/ {SHEET NO_/ OF /
we |CLIENT: TRCE. = PAAASCC 7 A7/ |40B NO. P62 FOS5 /S
BORING CONTRACTOR : v oo J7O0R A ELEVATION /2
GROUND WATER: CAS. | SAMP | CORE | TUBE |DATE STARTED /2 /3¢
DATE | TIME | WATER EL. SCREEN TYPE DATE FINISHED /2733 /23
= [3/% ]/2° 0 7.7 S .n2e DIA. T, DRILLER &/). CANTY
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4 asoams COMBA TANTS y; BOR'NG NO 46-/

PROJECT : TIopc 2 72 oA 6378y EVELNIAA /¢ -mg:r/a/\f SHEET NO / OF /
CLIENT : S M FERCE = FAPASC 7)) JOB NO. ¢
BORING CONTRACTOR : AR TaRG S ELEVATION /2 b
GROUND WATER: CAS. Lsmp CORE | TUBE IDATE STARTED //.'¢'/ :‘3
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TEST BORING LOG

PROJECT : LPe/1nir
[cOiEnT :
BORING CONTRACTOR :

BORING NO. ~.2- 2.
SHEET NO. OF -

JOB NO. .5 i~ &3

ASCIn F/ELY

ELEVATION / )

GROUND WATER:

TUBE

DAT TARTED ///¢ ‘3

[ TE_| TIME

WATER EL.

SCREEN

TYPE Q‘:UI;

DATE FINISHED 7= 7
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. TEST BORING LOG
¢t v Conua 1wy BORING NO. A4-3
— | PROJECT : ') ? D SHEET NO ¢ OF /
" JCLIENT :
BORING CONTRACTOR :
. [GROUND WATER: _ |
DATE | TIME | WATER EL. SCREEN TYPE DATE FINISHED /// 4 73 |
L3S .o [ OA. | n'd DRILLER __#/& ‘wrncx
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TEST BORING LOG
BORING NO. 44-4

PROJECT : AFe/ wromaviy

CLIENT :

SHEET NO. / OF /
JOB NO. .

QO‘

BORING CONTR ELEVATION
[GROUND WATER: CAS. | SAMP | CORE | TUBE |DATE STARTED /%'</ 7 &3
DATE | TIME | WATER EL. SCREEN TYPE DATE FINISHED 7 2
— .5 d.0 OIA. [/,2° DRILLER _A/” rFyRcE ‘
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TEST BORING LOG

BORING NO. 4g4- 5~

PROJECT : p )} SHEET NO _/ OF /
CLIENT : Vg A 5 £ RLE — HANSCOMW [F/ELD JoB NO. 5.3 -
BORING CONTRACTOR : / c __[ELEVATION .
GROUND WATER : CAS. | SAMP | CORE | TUBE [DATE STARTED /. v o 2
DATE | TIME | WATER EL. SCREEN TYPE &:’sﬂl DATE FINISHED "~ - =~ 23
) DIA. | o'~ DRILLER £ P = -3
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/¢ Lona FALL
WELL . SAMPLE
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TEST BORING LOG
BORING NO. /4-¢

— -—a ’ N
PROJECT : Lfeliminary (G€pen) %ﬁ?‘t’& Eypiparion SHEET N0/ OF / :
CLIENT: [ .S y7-3 Z « HANSCO?T L/&2)) JOB NO. 062 2053 o
BORING _CONTRACTOR : [BlL Force ___|ELEVATION 20, "
GROUND WATER: ) — CAS. [ samp T CORE [TUBE |DATE STARTED ///Z 7 _—
—_ map— 0
{OATE | TIME | WATER EL. SCREEN | TYPE ATE FINISHED //v¢ 7 ¢ -
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— £
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TEST BORING LOG
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ANALYTICAL RESULTS OF OBSERVATION
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MARWRAIVILE ATARISIe Rt UR I ANY RELVAW uCiEI®) 3 :'"
e FRon AT OEALTSA Clug B2
- ’ Brooks AF8 TX 78235 .
‘? ANPLE IOERTITY u“ﬁ—m—-_— -
Water (Observation Wells Sampling Results) . 20 Aug 82
m : " CAE TON R o
T o
TEST FOX : - |
Volatile Halocarbons ‘ ,}9 J)' )
Methodology: EPA Method 601 w7 w3 wi W
OEHL NO , 35576 | 35577 | 35578 | acs7e | Taceap -
BASE NO : cP820163 | crB20164 | ¢r320165 | cpsaones | cpszorey -
Bromoform B <02 |nw<0.2 | w<.2 | w2 we2 -
8romodichloromethane ND <0.! § ND <0.1 ND <0.1 ND <0.1 ND <0.1
B ’ T ——
Carbon Tetrachloride ND <0.1 § ND <0.1 [TRACE <0.2 1.2 2..
Chlorgethane i -
Chloroform . ND <0.1 0.2 ND <0.1 ND <0.1 ND <To._| :.j:
Chloromethane : S o
Dibromochloromethane MD <0.1 | ND <0.1 MD <0.1 ND <0.1 ND <0.1 -
1,1-Dichloroethane ' . :
— | 1,2-Dichloroethane ND <0.2 { ND <0.2 ND <0.2 ND" <0.2 ND <0.2 « .-
},2-Dichloropropane
_. |eis=1,3-Dichloropropene
_ 1,1,2,2-Tetrachloroethane _
1,1,2,2-Tetrachlorosthylene ND <0.1 F ND <0.1 ND <0.1 " § ND <0.1 ND <0.1
_ {2.2,)-Trichloroethane W 0.1 Juo<o.t | meonr lwncotr | weog -
1,1,2-Trichloroethane .o ' -
- g —— T
-. | Trichloroethylene ND <0.1 ND <0.1 ND <0.1 0.2 ND <0.1
1,2-Dichloroethylene _ ND <0.1 0.4 5.0 2 ) S
Results in Micrograms per Liter | — : \ 75‘, 30.2 -
B ~
—} LEOPOLDO L. RODRIGUEZ, Chemist ADRIAN SANCHEZ, Technician B
Trace Organics Analysis Function Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch
‘T REQUESTING AGENCY (Neiting Adwress) ND. None Detected, Less ‘ '
PR ‘ ThanThe  °  Petectiod 3
- Limit, o
ESO/SGPM TRACE. Present but less $hog iha L '
Hanscom AFB MA 01731 quantitative fimit. . ¢ ’ .
A . B ) ' 1of 2
OENL :::"” 4 PREVIOUS COITION WILL BE USLD - ., . . -




jvo: ’ . FRQM: OEH A
- ) . 8rooks AF8 TX 78235 .
SANPLE IOENTITY v
VWater (Observation Wells Sampling Results) . L. T
. SAMPLE FROM : - XS CORT B R ————
. e
TEST FON - ,,J YVl ‘j 'r-'*‘"
Volatile Halocarbons £ \Ufwbﬁzli ‘_L,,LI’ P
™ { Methodology: EPA Method 601w 77 0k 4 OV =
- |oeL No 35581
. |.BASE NO ' GP820168 . N
| Bromoform - MD <0.2 .
Bromodichlorométhane ND <0.1 jl‘:gif
- Carbon Tetrachloride . ND <0.1 R
Chloroethane T ;’“"'
Chloroform. ° ND <0.1 - ‘:3:-_;:
*~ | Chloromethane o
Dibromochloromethane ND <0.1 ;:‘;-;::
- 1§ 1,1-Dichloroethane ;”"
},2=-Dichloroethane ND <0.2 X
| 1»2-Dichloropropane oy
cis=1,3-Dichloropropene
.} Hethylene Chloride ND <0.2 ;-»x.
L O
},1,2,2-Tetrachloroethane :f.f:}
1,1,2,2-Tetrachloroethylene ND <0.1 | o
1,1,1~Trichloroethane ND <0.1 Z;:Ei y
1,1,2-Trichloroethane L
Trichloroethylene ND <0,1 * o
1,2-Dichloroethylen 0. )
~ 1 Results in Hicrogramz pe?' Liter 22 :
LEOPOLDO L. ‘RODRIGUEZ, Chemist . ADRIAN SANCHEZ, Technician , o
. | Trace Organics Analysis Function Trace Organics Analysis Function ]
I Environmental Chemistry Branch Environmental Chemistry Branch
-t NEQUESTING AGENCY (Wolling Address) ND. None Detecta.i, Less -’:‘1'
ThanThe  °  Petectiod s
e . - Limit, o
- TRACE. Present but lest hag tha . o
w_ﬁtam m * . . .'-:::
: . -3 8 20f2 - § v
. = OEHL 2027 PACYVIOVS €OITION WRLL BE VSLO 2R P L




LABORATORY ANALYSIS REPORT AND RECORD (Genersl) pare
. : . 30 Aug 82
T0: ¢ USAF OEHL/SA
Brooks AFY TX 78235 .
SARPLE GENYITY — AT NETEVYE—— —
Water (Observation Wells Sampling Results) 20 Aug 82
SAMPLE FAOM ] - ‘ T »
) 35570-35575
TEST FOM
Volatile Aromatics
Methodology: EPA Method 503.1
. - wi w2 w3 wef vy
OEHL No. 35570 ssn 35572 35573 35574
Base No. GP820157 GP820158 6P820159 GPS20160 6P820161
Benzene ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
Chlorobenzene ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
1,2-dichlorobenzene
1,3-diéhlorobenzene
1,4-dichlorobenzene
Ethylbenzene . ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
_k Totuene 4.5 TRACE <3.0 TRACE <3.0 3.0 4.0
o-Xylene ND <1.0  ND <1.0  ND <1.0 ND <1.0 ND <1.0
m-Xy lene ND <1.0 ND <1.0 ND <1.0 ND <1.0 ND <1.0
p-Xylene ND <1.9 ND <1.0 ND <1.0 ND <1.0 ND <1.0
Results in micrograms per liter
LEOPOLDO L. RODRIGUEZ, GS-12 ADRIAN SANCHEZ, GS-9, Techniclan
Trace Organics Analysis Function Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch
MEQUELTING SCEMCY (Mo s AdSiass;
ESD/SGPM
Hanscom AFS MA 01731
1of 2
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SAMPLE IDENTITY

Water (Observation Wells Sampling Results)

SAMFLE FROM

DAY RECTIVED -

TS TORYNSL W

TEST FORM

Volatile Aromatics

Methodology: EPA Method 503.1

w7

OEHL No. 35575
Base No. tP820162
Benzene ND <1.0
Chlorobenzene - ND <1.0
1,2-dichlorobenzene
l,3-di;hlorobenzene
1,4-dichlorobenzene

‘Ethylbenzene ND <1.0

4 Toluene _3_0__

o-Xylene ND <1.0
m-Xylene ND <1.0
p-Xylene ND <1.0

Results in micrograms per liter

LEOPOLDO L. RODRIGUEZ, GS-12
Trace Organics Analysis Function
Environmental Chemistry Branch

REQUESTING AGENCY (Wailling Adavose)

ADRIAN SANCHEZ, GS-9, Technician
Trace Organics Analysis Function
Environmental Chemistry Branch
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SAMP_E COLLECTION mromnoon (U LCLL LA O I R
1. 1L SEsCRIB nouﬁ Ié QA, 2. 1“ A:' 32
:/,/d // (Observation well 3) ON-SITE ANALYTICAL RESULTS
8. SITE LCCATION NO 5. FLOWRATE AT 3ITE 0. WEATHER 8041 6. WATER TRWMP [17, Pl 8, IS8 6,
e 00096 000 10 00400 %n-
GAL/MIN oc UNITS vy
11, CC.LECTION DATE/PEAIOD 12. NAME OF COLLECTORT 19, AESULTS OF OTHER ON-SITE ANALYSES
13, SAMELING TECHNIQUE . . T4 PHONE NUMS ER -

13, AL AION FOR SAVELE SUBMISIION

ANALYSES REQUESTED AND RESULTS '

-/ A, anu%u_cgc WATER STANDARDS (WGFR 141) A
) ; Arescacationcmour F N 223 | A7/ emesenvamoncmour e | 238 )

EamaveTEA toraL A e/ MAX LRV aLLwdy Fanamg TN ToTaAL e/t LEV ALL'
SEN Vk o100 NITRATE AS N (Codmivn 1.
ARSENIC 2 ! é . UG R red) . 10 MG/L
I Cmoo, » 1000 4 G/L PRESERVATION GROUP G
_< CQa P ARAMETER T0T AL me/L MAX LEV ALLY
yoys 33 . N < Soeo mbe
CADMIUM 0102 < To) 10. B G/L FLUORIDE o0vsi o LAZR 16144
] A
CHROVGUM :.5. é $0 i G/L TURBILITY Ouusa Units § § Unit
LEAD . 65 30 ) G/L
il
] :190(
MERCURY ‘O (2 2 46
SELEMIUM w - 10 4 6
SILVER Sior2 ) <JQ_L 80 M GL
D ®. OTHER ANALYSES
SRESERVATION GROUP F PRESERVATION GROUP &
PAR,. ITEN TOT AL pe /v PARAMEKT ER TOT AL [ V4% PARAMETER TOTAL [°1 TA'S
Suitate Ao
corrEX 01042 ::‘:‘."cbml nerl | ooese N 0094s .
Acidity, Teotal A Surfactants MBAS
IRON 01048 a CeCOy 00438 s As LAS 38260 o
Atkalin,
MANGANESE 01088 C | aveeare™ | ooms .
Alkalinity, Totel,
ZINC 01093 . ,:':;o;"' TotelL.A®! ooa10
%
‘™ A 28 lewm 00940
CALCIUM As Ca | 00916 : c ;:e. , .
. m » e8s Al
MAGNESIUM o8 Wel 90929 2% | ceco, 00900 .
[T Renidue, PRESERVATION GROYUP
POTASSIUM 00937 _ 1 | Fitwese (rpsy) | 09818 " ®ARAMETER
[ Residue,
sopnw - 00929 a "l‘ Nen-Filirable (S5) | 995%0 »
ﬂm" 53 Residue 00300 L
—_—
Specific
Conductance 00093 Hasboo .
1. ORGANIZATION REQUESTING ANALYSIS CHEMIST
Y
Nead  Asags < et gy, My, T M
&« St 9'Y  vYaw -\l . . [rEviswso ey
ESO S&¢ M .- TR

ogHL Jo%%. 2 . aa POTABLE WATED AMAL vare

s
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f_- OB e i L P TR toan waibes Dt S s et s San Sat SLM SR AME L8 SIS A S AT RV TR Y A TEM & T R T TR R TR L STAT T ST e Y]
R A N A L A N ) et st A

pa R FROM: USAF OEHL/SA -
o _ Brooks AFB TX 78235 .

FsanrtE oEnTiTY 2 BATE FECEvE———F
| Water Q@(J@ a0 . 14 Oct 1982

"'ﬁ SAMPLE FROM . : gy\ﬁ&\QV &‘x \ CAT CONTAOC RN
LrTs?"l“oa - \Of {J ;

Volatile Halocarbons
Methodology: EPA Method 601

OEHL NO _ _ 43514 43517 43520 43529 43526

BASENO aN820179 ¥ one20181°l  gneponsa | cnRoonsel o cngpqus7 |
wy_Bromoform e ‘ . ' : . N
|_Bromodichloramethane r ' |

Carbon Tetrachloride . _ND<0.1 ND<0. 1 _ND<9,1 ND<O,1 1V . ND<O.1

Chloroethane ) o

Chloroform.

T chioromethane

' Dibromochloromethane
T 1,1-Dichloroethane

11,2-Dichloroethane ' =
v 1,2-Dichloropropane '
A cis-l;iipichlorqpropene
* Methylene Chloride

1,},2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethylene

1,1,1-Trichloroethane
1,),2-Trichloroethane -

L .

' Trichloroethylene ND<0.1 23Lf ND<0. 1 ND<O 1. ND<0. 1

! Eis _~1,2-Dichloroethyle ND<O.1 1. ND<0.1 <0. ,

~ Results in Hicrogram§ pﬁ% Liter 0 . ND 0.? ND<0.1

rLEopox.oo L. RODRIGUEZ, Chemist ' ADRIAN SANCHEZ, Technician )
Trace Organics Analysis Function : Trace Organics Analysis Function
nvironmental Chemistry Branch Environmental Chemistry Branch

':iuzoues'rmc AGENCY (Meiling Address) ND. None Detecte'd. Less

. Than The * Petection

ESD/SGPB
Hanscom AFB MA 01731
TRACE. Present but less than tha

quantitative limik. . ; .

s ’

b ‘o

o, = roam
wwcHL okc 70 7 PREVIOUS EDITION WILL DE USED . '.

® ' ° )
¥ 4 M * .
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TN T s T T e T e T e e e e e e Y SN S
" > At v . v, PR T T T T T U L i A
. - R N I e T A e ¥

LABORATORY ANALYSIS REPORT AND RECORO (General) I "-0 2 o
20 0ct 1932 -

T 70w USAF OEHL/SA. -
' Brooks AFB TX 78235 .
Fsan 1.1 O AYT RIS et

- Vater . 4
“{TAWPLE FAON - 1§ct 1982

~XTEST FOR
Volatile Halocarbons

Methodology: EPA Method 601 ) ' gt

OEHL NO . ags2o | ugsa 43535 | W35y
1 BASE NO_° GN820189 Y GNB20191 1 __oNB20193. 1 GNR20195 : .
' ( Bromoform — N ' . N t
..l Bro;nodichlo}c;nethane ]
Carbon Tetrachloride . ND<O. 1 ND<0.1 ND<Q.1 ND<0.1
Chloroethane . B
Chloroform.

| chioromethane

- Dibromochloromethane

LR 4

| 1,1-Dichloroethane . _ N
~1,2-Dichloroethane : "
(1 ,2-Dichloropropane
A cis-1,3-Dichloropropene _
Methylene Chloride i i

1 1,1,2,2-Tetrachloroethane
1,1,2,2-Vetrachloroethylene . -

i 1,1,2-Trichloroethane . ) . ”

-~ Trichloroethylene 291 215§ ND<O .1 ND<O 1 . -

ie-1,2-Dichloroethylene 24, 8. 0. .
Re§u1 ts in Microgram% per Liter 3 . 6 ND<0.1 . ND<°..J :

- LI X1

| LEOPOLDO L. RODRIGUEZ, Chemist ' " ADRIAN SANCHEZ, Technician
Trace Organics Analysis Function . Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch

nd

REQUESTING AGENCY (Meliing Address) N.D. Mone Detec’(el‘!. Less
- Than The : Petection
| ESD/SGPB ' i,
s = Hanscom AFB MA 01731 '
.'-:.';',: . TRACE. Present but les$ than tha .
- quantitative limit. . i ' .
. | ¢ .

L- .

. romawm
o JEHL okC 78 7 PAREVIOUS EDITION WILL DK USED 0 a- .
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M N RT . G DATE
- u LABORATORY ANALYSIS REPORT AND RECORD (General) 20 Oct 1982
T0:
USAF OEHL/SA
o SAMPLE IDENTITY . g7 % .
14 Oct 1982
FWL; FROM CABEOR
N AL
{——Toluene
1 . .
o
OEHL NO BASE NO @\\ ug/L
0
- 43515 GN820180 ‘// ND<1.0
_ 43518 GN820182 Trace<2.0
. 43521 GN820184 - .- Trace<2.0
E’ - L3524 2N820186 ND<1.0
. 43527 GN820188 Trace<2.0
e 43530 GN820190 4.9
B - 43533 GN820192 4.6
e 43536 GNB20194 ND<1.0
s":‘. -
o - 43539 GN820196 7} Trace<2.0
- ug/L - Micrograms per litre .
) Trace - Present but less than the gquantitative limit.
=~ ND - None Detected, less than the detection limit. °
LEOPOLDO L. RODRIGUEZ, GS-12 ADRIAN SANCHEZ, GS-9, Technician
- Trace Organics Analysis Function Trace Organics Analysis Function
Environmental Chemistry Branch Environmental Chemistry Branch
- REQUESTING AGENCY (Maillng Addvress)
ESD/SGPB
Hanscom AFB MA 01731
-y
AR

AMD $20%, 641 memLacEs OEML FORM 7,DEC 78, WHICH 18 OBSOLETE.
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PN

P

S ‘ . 071
‘P; 2, LABORATORY PERFORMING ANALYSIS 3. LAD SAMPLE NUNSKR 4. REQUESTOR SAMPLE NO
A \
3 : CEHL Y35YS | CINI2P 2022 e
o - SAMPLE COLLECTION INFORMATION TORTORECAIVED oY [4. OATR ANACYS
.. . |_.__1_.‘__1._.5. .
T e ( 4772 Prumpn \ \Y oS/t | AS OX R
’
W¢-// #V er ré 7 l ON-SITE ANALYTICAL RESULTS
-~ 3. HTE COCATION NG 1m CAT 00041 16 WATER TEMP [17. B [ '8
goose .~ o 000 10 00400 00300
G AL/ MIN *c UNITS MO/L
11, COLLECTION DATE/PERIOD 1% COLL‘CTOii NAME 10, RESUL. TS OF OTHER ONSITE ANALYSLS
— ——————
18, SAMPLING TECHNIQUE 14 PHONE NUMBER
H N :!ASON r3ﬁ 'AMFLE .U.M‘alsﬂ
) NPOES & N
ANALYSES REQUESTED AND RESUL.TS A\
PRESERVATION GROYP A PRESERVATION GROUP F SjQS'nesnwmou GROUB &
- sanaveTER |ToTaAL Ma/L RARAME TER JOiss -rong HesL ‘mamamgrTEr | ToTA Ma/L
Shemical Oxygen | 00340 o |AmsENIC 01000 {01002 o | momon 01022 . e
Total Organte BORON, u
- CARBON a8 © 00680 . |BARmIUM 01008 01007 o | Divsclved 01020 .5
CADMIUM 01028 | 01027 CMLONIDE 00940
— °
FPRESERVATION GROUP 8 :
o PARAMETER TOTAL Ma/L CHROMIUM 101030 |01034 . | coror 00080 Unite
OIL & GREASE CHROMIUM
FREON.IR Method | 20360 . Hoxavelont 01032 o | FLuomDE 00981 R
coPPER 01040 |01042 Residue File oost 3
— ' N * . terable (TDS) $ o
PRESERVATION GROUP C Residue Non
0083
YOTAg MG/ L 1RON 01046 {01045 . Filt (89) 167 [
AMMONIA se ¥ | 00610 n
_ . LEAD o049 [o1081 | Reotewe (oosov _31%‘ .
NITRATE as N Realdue
Cd Reduct. Mothod] 00620 R MANGANESE |01036 101055 o | Velatite 00505 20 .
Specific %
NITMITE as N | 00818 . MERCURY  [71890 {71900 o | Comduorance 00098 *MM.
- OTAL RJELDANL
NITROGEN as N | 00628 . NICKEL 01dss {01067 . |akEaTs 00945 .
PHOSPMORUS SURFACTANTS
. » 70507 o SELENIUM 01143 01147 o MBAS as LAS 38260 °
- ‘::*g”"“"' 00668 . SILVER 01078 [o1077 TURBIDITY 00076 Units
a4
zme {01090 01092 . 9
— PRESERVATION GR'OUP D CALCIUM 00915 loosts nt \ S
PARAMETER TOTAL MG/ L as Ca o 1
MAGNESTUM 28
CYANIDE 00720 o | esne 00925 (00927 . , \S
— CYANIDE Free, 28 .
ranabls to o1y | 00722 | poTassim oosas joosar 5 z: W) Y507 !ZC Z\ \ X
24 [ Spees
sopiuM 00930 |00929 o b emduts 2)0 Amhes
PRESERVATION GROUP £ PRESERVATION GROUP J
- PamameTEr_JTOoTAL He/L BARAMETER
PHENOLS 32730
]
1. ORGANIZATION REQUESTING ANALYSIS CHEMIZT .
cb\O/Sépﬁ - A [V I
_ g ; ; ﬁimwlo Y
PR —7 } . APPROVED BY
— '-_ N . * M . ‘ Al * * - * ~ o

- OBML 13" " NON-POTABLE WATER ANALYSIS




e 1 - . -
2. LABORATORY PERFORMING ANALYSE 3. LAB SAMPLE NUMBER:- ~ =e=]4 REQUESTOR SAMPLE NO 1
L[] -
i o R 223 4 4 26 7ot
6 0000s 02 0 00028
SAMPLE COLLECTION INFORMATION * Ohe SIveD 8y % DA elETED
L [Frremewes , Weodk, . | 1S o, 10
wel/ #z (/(72" Pumpi/ng ON-SITE ANALYTICAL RESULTS
' ] 5, PLESWRATE AT BYX™ J10. w 3041 16 WATER B L. P %
* ‘0gons . s - 00010 00400 00300
G AL/MIN °c UNITS mMe/t.
hand 11, COLLECTION DATR/PERIOD 13 COLLICYOii NAME 15, REUL TS OF OTHER ONOOlTﬁNALV“l
19, SAMPLING TECHNIQUE 14. PHONR NUH.iﬂ
-
18, REASON FOR SAMPLE SUBMISSION
NPDYS »
- ANALYSES REQUESTED ANO R
) FRI!!RVATION GROUP A .!!3(R!AT|°N ROU P ‘AN PRESERVATION GROUP G
PARAMETER TOTAL M/ L P.Alm‘?lﬂ 0198 |TOTA ue PARAMETER TO T AL] ¢ M@/
. Chemical Oxygen .
' - Doamics 00340 o |ARSENIC ot 102} 2 /0 BORON 01022 o &
Total Organic BORON,
Tanoreante, | o0seo . |mAmUM 01008 {01007 o | Bivacivea 01020 . =
CADMIUM 01028 {01027 CHLORIDE 00940
[ 2 L]
PRESERVATION GROUP B
PARAMETER ] TOTAL Ma/L CHROMIUM  10103¢7]01034 “J P R 00080 Units
OIL & GREASE CHROMIUM
_ | PREON-R Method | 040 . Heoxavelont 01032 ) jé] 4 | evompe 00951 o
COPPER 01040101042 Residue Fil- 00518 .
. (224 4 | teratts (ron) $ o
PRESERVATION GROUP C ; . Residas Now
 PARAMKTEA 00830
- —— — 1RON 010460104 l e s .
AMMONIA eo ¥ | 00610
o LEAD or04gfotostf !_/;p | Reetam 00500 .
NITRATR as N - Roalduo
Cd Roduct. Nothed] 00620 R MANGANESE 01056010537 gjﬁ o | Veloutte oosos e
-
Specific
NITRITE as N | 00618 . MERCURY (71890 |71900 o | Conterrance 00098 [mhoe
Tl KJELDANL
NITROOEN ae N | 00628 . NICKEL 01085 [01067 . | So5EaTE 0094 .
-~ PHOSPHORUS SURFACTANTS
PO as P 70307 . SELENIUM 01145 (01147 . MBAS as LAS 38260 °
'::'g""”"’ 0066$ . SILVER 01075 {01077 TURBIDITY 00078 Unite
4
- . zve 010901002 é g .
PAESERVATION GROUP D CALCIUM
00913 Jo0916 Tﬂl
PARAMETER | TOTAL MG/ L as Ca 20 of 1
MAGNESIUM ~
— CYANIDE 00720 . os Mg 00925 {00927 ) S
CYANIDE Free, e
Amenable to C1, | 0722 POTASSIUM |00938 [00937 .
N - SODIUM 00930 [00929 . -f-‘
z_'. PRESERVATION GRCUP £ 15 | PRESERVATION GROUP J
i PARAMETER JTOTAL ue7C i \ PARAMETER
i - PHENOLS 32730 o
r.
1, ORGANIZATION REQUESTING ANALYSIS CHEMIST
- L . e AR, e D
; , AESVIZwED By .
netée A FL. .
-
. . : APPROVED BY
s . * e e D vaig

B OBHL 3™, NON-POTABLE WATER ANALYSIS

B

ENLN

S S s




F . x » * \"*.':"..:-
| : . : DN/ <
| - 2. LARORATORY PERFORMING ANALYSH 5. LAD SAMPLE NUMBER v oeee} & REQUESTOR SAMPLE NO ;-.*—-*-
| . - . e m— R ‘. _ ... L ) 0 ! B
S OEHL - Y3SY3 " 2600 ol -
- ' SAMPLE COLL ECTION INFORMATION LA, (EcRivED 8Y e DA AL RTED " S
- : STacAI T ) \‘-‘t OoX, % |\ 0'— R o
M/t/é >y ‘ ﬁ/"féé‘ ﬁd‘" " ON-SITE ANALYTICAL RESULTS -
. ™ . s 10, WEATH 4l 6. WATER TRWP |17, PH ) P-4 K- P
- <% 1 oodes .Y, . 000 10 00400 00300 L
SAL/MIN 2N ‘e UNITS MG/ -
tl. COLLECTION DATE/PERICD 15 cou.lc‘roii NAME 19, RESUL TS OF OTHIER ON-SITE ANALYSKS ‘,‘.‘.:
- 1% SAMPLING TRCHNIQUE ° T4 PHONE NUMBER
e
18, ARASON FOR SAMPLE SUBMIBIION ’ ;“"’
. NPORS d .
ANALYSES REQUESTED AND RESULTS 1§ ~
PRESEAVATION GROUP A R AT! (X _s?géu_u VATION GROUF G o
parameTER |TOTAL Ma/L pARAMETER }Ois8 [rora ue/L ‘winadigren | rora L MG/L o
Chemical Oxygen | 00340 ARSENIC 01000 | 01002 o] BORON 01022 L it R
[
Total Organie BORON, 7y [
CARBON a8 © 00680 o |BARIUM 01005 {01007 o | Dissolved 01020 . ),
- CADMIUM 01028 | 01027 © | cwomoe 00940 R
PRESEAVATION GROUP 8 -
= rmmeren T soTAC s CHROMIUM  |01030 | 01034 . | coror 00080 Units Co.
— OIL & GREASE CHROMIUM
| PREON-IR Method | 0360 o Hexavelent 01082 o | MLuomiDE 009581 . e
COPPER 01040 | 01042 Residue Ful- ooua > I o -
® terable (TDS ® .
- . PRESERVATION GROUP C Residue Non 20930
—inamsren [romad  wert 1RON 01046 [01048 e {00
AMMONIA ae N | 00610 . LEAD 01049 |ot0st Residne 00500
A
NITRATE ss N oaldue
- Cd Reduct. Nothod] 00620 . MANGANESE [010S6 j0108S a c.u.,. 00508
Specific
NITRITE so N | 00615 . MERCURY  |71890 71900 I 1\00095
# TAL XLD
- WITRGORN e N | 00823 . NICKEL ot06s lo1067 . ;'5";5:“ 0094$
PHOSFHORUS SURFACTANTS
Orho PO4 s P 70307 . SELENIUM  lo114s jot147 .| MBAs e LAS 30260 4
_ '_':"g""”‘" 00665 . SILVER o0107s {or077 , | Tummmary 00078 Units r o
9.
zZmNe 01090 lo1092 . 'y ) & =
' PRESERVATION GROUP O CALCIUM g 4 e
00915 [00916 . .
— ranamgTEn _lroTat Ma/t 8s Cs o 1 ‘Y 23 s
MAGNESIUM ot . g7 e
CYANIDE 00720 . a8 Mg 00925 [00927 o 1 " AR PR
CYANIDE Free, of -
_ Amenable to C1; | 20722 . POTASSIUM |0093s [00937 o . 4\‘\&.\9. »
spec, ome
soDIUM 00930 {00929 , DI ce 120 4 mhes ,
PRESERVATION GROUP R PRESERVATION GROUP J Ll
: - pamamETER lTOTAL _pe/L PARAMETER .
: PHENOLS 32730 O
: A
: . o
-_ 1. ORGANIZATION REQUESTING ANALYSIS Tlem . e
. . .. L. \g RE\. M ':j'-:"
' 4 7 ’ . ’ Af-—- 3 ‘ : ’ REVIEWED BY o
’ . ' T PRAOVED BY . . Y
. i ’ G -~ ! ; =
. . L " remms A5 AN v - - p— 9 '.\ n'
FORM . :
OBHL oV 761 NON-POTABLE WATER ANALYSIS L




L
2. LABORATORY PERFORMING ANALYSI - 3. LAB SAMPLE NUMBEN* s e T3, REQUESTOR SAMPLE NO l'--*—~'. -
*
PO — — —— - 3 / S— . ————— wes 7_ .3 . ¥
Oé/', . ‘ ; 4 S, 2.0 00008 éu 20/ 7 00029 IRV
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No.
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Lt

Loosk
BROWN
MED. YO
FINE

| sAaND

[ L ]

LOOSE
g:gslN FINK
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FIRM
BROWN
MED. TO
FINE SAND

I=8=12

LLOOSE
BROWN
COARSK TO
FINKE SANOD
TRACE oOrF
L EINE GRANK

L2 o2

BEE NOTE A

10| Yowg

JULY 25

Duate

_GROUND SURFACE

using
No. 3., .
ot o'
wi
T T
SEE NOTE A
N 3
. LOOSE
5 BROWN
MEDIUM
7 YO FINE 1=)w2
BAND
v
12 Bow3emd
{5'
TR RO [ & lst
4%
. VERY HARD
I8 BROWN SAND
a2 e
LT
(r1ia) i1w2iesd 20 6T
2" 6\1

WATER LEVEL NROTED
AT 31 ONE HALF MOUR
AFTER COMPLETION,

201 OF 2,31t CASING USED.

FOREMAN NOTED A
TRACE OF GRAVEL IN
STRATA FROM 0! TO 8t

NOTR A=HARD BROWN
COARSE TO FINK

SAND TRACEK OF FINK

WATER LEVEL NOTEOD
AY 1Y ONK HALF HOUR
AFTER COMPLETION,

19 OF 2,3t CASING USED.

NOTE A=FIRM BROWN
COARSE TO MEDIUM
BAND TRACE OF CLAY
AND SILT

NOTE B= “(ARD DROWN
COARSE TO MEDIUM
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COARSE
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[l od X
13

SEE NOTE
A
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WATEH LEVEL NOTED

8t ON COMPLETION.

14566

01
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187
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BAND SAND TRACK GRAVEL r i NE SAND 3 .
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Jos:
WATER LEVEL NOTED AT '
WATER LEVEL NOTXD
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SAND
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WATER tEVEL NOTED
AT 12167 ONK QUARTER
HOUR AFTRAR COMPIETION,

NOTE A=LOOSE BROWN
MEDIUM TO FINE SAND
TRACEK OF 817

100 OF 2,37 CASING USKD.

Te]d=g8
OEORGE PULSIFER
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Well Logs for Groundwater Supply Development Wells
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T SETTING

FORLIAFION
MATERIALS

DEPTH FROL
SUnFACE

Peat OL

1t

.Yellowish brown
fine %o medium
sand, some gmvel
subangular;

trace of silt

*  sp

Gray silty r'lne
sand, subangulan
SM

151

-410'

,,6!

15!
181

Gray Clay
CL

-4253

20!

Gray Clay Some
Med. Sand Sub-
angular

Gray Clay
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METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

A-1 ]

CLIENT USAF Hanacom Fielq“_

DRILLER R.E. Chapman Co.
HOLE NO 1
DATE ORILLED 11 April - 12 April
STATIC WATER LEVEL )
CASING’

METAL Wrousht xron

SCHEDULE Ex, Sgrengph__

i v~ e

METAL

MAKE _
LENGTH

SIZE

e e —— ——

SLOTS
FITTINGS o
PUMPING TEST
DATE
PUMP USED
oM
DRAW-DOWN
HOURS
VACUUM
NOTES Used 1"
Open End ‘

Casing 2- 1/2" Diameter first
~ 22" perforated

Removed Caéing

Coordinates
N
530 485

E
HY9 013,

-

MISPECTCR J.E., Moon

..................

....................

L S A

DIA 2-1/2"

SCRéE}« First 22-ih:uPibe Perforated

diameter Wash Plpe’

1960
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:::" MATERIALS SULFACE METCALF & EDDY . com.mq )
- Gray Clay ENGINEERS
2 - cL BOSTON, MASS.
p 12{Apri]] : WELL LOG
155 [ ICLIENT USAF Hanscom Field
11 April- bgq, [|DRILLER R.E. Chapman Co, .
Gray silty med. HOLE NO 1
sand angular, . -
some cé?y SM pO' || DATE DRILLED _11 April -
12April 12 Agrifmp STATIC WATER LEVEL B
Rock CASING’
METAL Wrought Iron  DIA 2-1/2"
SCHEDULE
551 e e -
SCREEN' 22-1n. Pipe Perforated
MAKE - ME.TAL
SIZE _ 1ENGTH
7 SLOTS L
FITTINGS
b PUMPING TEST’
DATE L
1 PUMP USED
R
% DRAW-DOWN o
- HOURS
:‘;‘\ -
& 7] \’ACUUM___'_ L o
E NSTES 11 Agril 1%60 - Watelr" Level at
below grd. surf at end of day
= J.thmmrk. had stopped.
' 160 - i level at_start of
i B PPLEl; (007 Water doNel A pave
ground. .. ______ . . ..
12 April - Hole to 62.3' - tried to
hand gump Very hard pumpling. Water
ngnje‘e in %"&ﬁg Dior c%gc, aggion e
C n um
inﬁcagea only sma Fr&o . pump .g
B Drove casing to refusal at f.2.3!
Removed casing. '
Hole complet 1t 62.}'
, ordinates
N E
s 530 435 659 013
; . MSPECTOR J.E. Moon
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MATERIALS
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METCALF & EDDY

A RS i o e e e e ___

DIA 2-1/2"

Peat 11 ENGINEERS
. 'ﬁrlxio:::g b:g: BOSTON, MASS
silt. Grain's WELL LOG
subangular
SP___ W+ |ICUENT USAF Hanscom Field
Gray Ciay p! ||DRILLER Chapman (J.Ward & Son)
HOLE NO 2 o
DATE ORILLED 13 April 1960
PO'[ISTATIC WATER LEVEL
CASING’
METAL Wrought Iron
SCHEDULE Ex. Strength
151
SCREEN.
MAKE  METAL
SIZE LENGTH
+0'! stoTs
FITTINGS
PUMPING TEST!
13 Aprill DATE .
25t || PUMP USED
GPM
DRAW-DOWN
- HOURS
ol vacuo T
NOTES .
o No Circulation ;
435! - T
o Coordinates
40" Y z
53i wil | Ly Tid
45
, )
i .
; Is01, ISFECTOR J. E. Moon
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CASING
SETTING

FTOLIATION
LATERIALS

DESTH FRCM
SUTFACE

Gray Clay

-460'

Refusal
651

4701
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METCALF & EDDY  CONT.LOG
ENGINEERS

BOSTON, MASS.
WELL LOG

CLIENT USAF Hanscom Field |
DRILLER Chapman (J, Ward & Son)

HOLE NO 2 e e -
DATE DRILLED 13 April 1960

STATIC WATER LEVEL _ |

CASING’

METAL Wrought Iron  DIA. 2-1/2"
SCHEDULE Ex. Strength _

SCREEN
MAKE
SIZE
SLOTS

FITTINGS )

——— Xk e e = ox .«

PUMPING TEST’
DATE

B e I T Y Y - —

PUMP USED

METAL

o — o . & R4 8 — [ . —

LENGTH

GPM. o
PRAW-DOWN S B
HOURS .
vacuuM T )

NOTES

____Hole cased to 2& Qor, Reat of
hole thru clay. Some coarse sand

agove rock but this material mostly

clay.

[P

) Did not try to pump nole
completed at oh 8'

Holg

Removed Casing
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531 411 059 219
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- ) MATERIALS suarice A -
9 e : METCALF & EDDY
£ € oL ENGINEERS o
s o | BOSTON, MASS. <
Gray medium WELL LOG

o

sand, subangulan '
15' |[cLENT USAF Hanscom Flela | il
DRILLER Chapman (¥ard) Rig. #1 | i]
HOLE NO 3 ]
DATE DRILLED 14-15 April i
33" || STATIC WATER LEVEL 2, l'above ‘supface
CASING' o

METAL Wrought Iron _ DIA.2-1/2"

;
RN < Ok

Gray Clay

|| SCHEOULE Ex. strengtn ;
- e
SCREEN: First 24" Casing Perforated
MAKE  METAL R

SIZE __ LENGTH ] -

129'1  sLoTs - o

- amemn mma e e EE———

! FITTINGS o

PUMPING TEST
DATE ;

{25! PUMP USED, 3" Centrifugal =

GPM

DRAW-DOWN .

' HOURS o

130 vacuum o

NOTES 1u April.~ Pul‘ed casing to 58!

~ e

R r ‘!‘-‘_:. o
——— .v-' " J’-l" ¥

below surface. 24" perforated casing | =
at end Q;_qaqing. Pumped 75 gpm. Set _
37| 12 £, of sereen. 20 gpm. :
o]
Left ©3' of caslng in place 3
.. S : -
hOt ' - -- t o
v Pumplng test b
l Punped 9-3,% hr, I 5
f Drawdown 6'-1" Pl
i — - .
Pumping 60+ gpm. l
=aff - Z
by cL, Y Coordinates ! 3
H . - G u’z' N E ; 5
. 1 brownisn Gray e vl
! . . med, to coarse .- 231 o1 2Y 552 .
1
z sand sy H:SPECTCR J, E, Moon =
P e d @
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Brownish gray
med. to coarse
sand

-
¥

SP

Gray fine sand
.SP

Refusal
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{60!
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METCALF & ~DDY
ENGINEFRS
BOSTON, MASS.

WELL LOG

PAGE _A=Q
CONT . LOG

CL!ENT USAF Hanscom Fleld

o e oy e

DRILLER _Chapman (Ward) Rig. #1
HOLE NO 3 ) R

DATE ORILLED 14-15 April

STATIC WATER LEVEL 2.1!' above
CASING' T U guyface

METAL Wrought Iron

SCHEDULE ,Ex: Strength

DIA 2-1/2"

SCREEN:
MAKE

SIZE
SLOTS

————————ta  masms = A

SITTINGS

PUMPING TEST
paTE
PUMP USED

G.PM

METAL
LENGTH

DRAW-DOWN
HOURS -

VACUUM
NOTES  ___ On

Page #1_
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SETTING

FARUATION
MATERIALS

DEPTH FRIM PAGE _A-T_
SuFACE METCALF & EDDY

Peat
oL

51

Gray medium
to fine sand

SP

15!

9|

Gray Clay

CL

{20!

-425'

430

135!

{401

)45'

8”“%?3%85‘%

SP

471

58!

Refusal

ENGINEERS
- BOSTON, MASS

WELL LOG

1001

CLIENT USAF Hanscom Field
DRILLER Chapman (Wile)
HOLE NO 3 A e
DATE ODRILLED 19 April 1960 e
STATIC WATER LEVEL +42.,1'
CASING:

METAL _Wrought Iron  DIA. 2-1/2" |
SCHEDULE Ex. Strength

A o o

- . 2h ey o W FIN R

= - v me————— A

SCREEN:
MAKE METAL
SIZE LENGTH
SLOTS
FITTINGS

PUMPING TEST
DATE
PUMP USED
G.AM. o
DRAW-DOWN
HOURS
VACUUM __

NOTES Obsewation Hole,
Removed Casing
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SETTINS

FTALATION
MATERIALS

DE.TH FLIM

 ere
VY Yol 3

Loam, sandy OL

1!

Gray [ine sand
‘'some sllt

~

%

SpP-SM

Gray clayey
silt

ML

10!

120!

Gray clay
some 8ilt

1

30!

Jun

PAGE _A=8_

METCALF & EDDY
ENGINEFRS
BOSTON, MASS

WELL LOG

{ {ENT USAF Hanscom Field
DRILLER Chapman (Ward)
HOLE No 4 o
DATE DRILLED 15-18 April 1960
STATIC WATER LEVEL 8.8'
CASING’

METAL Wrought Iron _ Dia 2-1/2"
SCHEDULE §§."§pgquth

am e e —

SCREEN

.MAKE METAL

SIZE ___ LENGTH )
sLtoTs
FITTINGS
PUMPING TEST:
DATE .
PUMP USED
G.P.M .
DRAW-DOWN L
HOURS o
VACUUM B
NOTES . ~

Poor circulation

—————

"7 7 "Removed Casing )

Coordinates

MSPECTCOR J. E. Moon

§

et 4 — S————————

» . we
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FYRIEN VL 3 1_
IR ¢QATION  DEPTH FROM PAGE _A=9 i
MATERIALS SUNFA v
sl ot METCALF & EDDY  CONT.LO§
Gray med. to 50 ENGINEERS
coarse angular B -
sand, some fine OSTON, MASS.
gravel, trace .
gravel, WELL LOG -
155" ||CLIENT _USAF Hanscom Field i
DRILLER Chapman (Ward) R
HOLE NO 4 =
‘ DATE ORILLED _15-18 April 1960 .

SP

160!

6314

Refusal

STATIC WATER LEVEL 8.8 L,
CASING: [ B
METAL Wrought Iron  DIA 2-1/2" | =
SCHEDULE _Ex. Strength R

SCREEN:
MAKE  METAL
SIZE LENGTH
SLOTS
FITTINGS

PUMPING TEST:

DATE

— . ————— e s St % ¥ e

PUMP USED o |

B B A

G

]

 ans IR AR
>F CIR PSS

G.P.M. o I
DRAW-DOWN ]
HOURS T R
VACUUM e -
NOTES: ' s
Poor circulation .

:

_Coordinates . -

——— - S E
534 055 553 T3
- - - - - - bl
"
-
.
an
’h

INSPECTOR J. E. Moon -

4 e YL
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CASIIS

SETTING

13prs ]!

X R.‘.‘.A:l'ION
MATERIALS

DEXTH FRCM
SUuTFACE

Peat OL

. Yellowlish browr

fine sand, some
silt. Sand
subangular

» SP

-

.51

1t

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

10¢

Gray clay
CL

115!

120"

125

'

Gray sandy clay.
Sand med. grain

and subangular -130!

SC

.435!

JLon

42!

e it

o~ ———— N - — . — s o >

~0
an
su

Sp

v med,
fse san
\prave

PO
al(:Te 201
(;EQN Y

Refusal

CLIENT USAF Hanscom Field
DRILLER Chapman (Wiles) Rig. #2

HOLE NO 5 o
DATE DRILLED 13 April - ll& April
STATIC WATER LEVEL

1CASING:

METAL Wrought Iron -~ DIA 2-1/2"

SCHEDULE = Ex. Strengtn

SCREEN:!
METAL

__LENGTH

FITTINGS
PUMPING TEST
DATE
PUMP USED
G.PM B
DRAW-DOWN
HOURS T
VACUUM

NOTES’ T

No punping__gplied to. this

m_above depbh of refusal
Refusal at 43'

Removed Casing

Coordinates
SN L
533 00¢ 659 OUk

IMSPECTCI« J.E., Moon

- ——— e —

hole, only 1 ft, of sand) material
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L2028
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>, b A A R L™ (. s'll "Ii'.

SETTING

N,
CANI'IG

FTRUIATION
MATERIALS

DEDPTH FLCM
SUWFACE

-|Gravel coarse,

Yellowish brown
sandy gravel.

sand med. to

f4ne,

Subangular
GP

131

PAGE A-11

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Pield

- -‘ =

=

v e e = -
- T T TaTe

P r. AN o~ Y
. AT

N 1 b 1
X fine sand, sons DRILLER Chapman (Wile) Rig. #2 :
X angular - ' lIHOLE NO 6 ) &
F DATE DRILLED 14 April 1960 _ =~
3 1 '||STATIC WATER LEVEL 10.9' s
: CASING! :
METAL Wrought Iror  DIA 2-1/2" 2
SCHEDULE Ex. Strength .
- "
16! e e v
}éi%%:;‘%}, , ,;;8 SCREEN: .
agbangglgga ne MAKE Johneon METAL .y
SP loot|| S1ZE _#20 LENGTH 10 [
Y§}§°Wi§7gf‘§r°'m“ _SLOTS L
:.h u ra_vﬁl Sugne Fi TT‘NGS ::
ol 14 Aprig ar P o N
b R o1 || PUMPING TEST :
DATE 14 April 1960 .
) PUMP USED 3" Centrifugal A
G.PM. 10 . N
DRAW-DOWN I
HOURS L -
- 7 VACUUM _
5 NOTES' _Refusalat2l'. | &
R Install Johnson #20 screen o
_10 ft. length. Casing raised ;
. 9 ft__ Pumped approx. 10 gpm, |
e ] :
Remove@ Casing and Screen -
____ _coordinates E
N g X
533 348 660 03 _
‘ MSPECTOR J. E. Moon -
] -

_ e e — - » e . A N 1 ~
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CASHIS

SETTING

FraLtATION
MATERIALS

DEPTH FIL
SUNFACE

Peat

oL

Dark gray med.
to coarse sand,
some fine grawvel

SP

10!

141

Gray soft silty-
clay

CL

151

20

Gray silt, some
med. to coarse
sand

ML

4301

31

Refusal

o PAGE A=12
METCALF & EDDY

ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Fleld
DRILLER R.E. Chapman (War:‘q_)l

HOLE NO _8 .
DATE DRILLED 22 April 1960 _ .
STATIC WATER LEVEL 1' below surface
CASING!

METAL Wrought Iron _ DIA 2-1/2"

SCHEDULE Ex. Strength

o -

SCREEN
MAKE
SIZE
SLOTS
FITTINGS

PUMPING TEST'
pATE
PUMP USED
GPM

DRAW=DOWN _
HOURS
VACUUM

NOTES - } !

METAL
LENGTH

No_circulation

Removed Casing
~ Coordinates
M IS

.837 690 TED 203

WISFECTOR J. E. Moon

— e vt
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CALE.G
SETTING

r~RLATION
MATERIALS

OERTH FRCu
SUMFACE

Peat oL

1!

TBrownish gray

med. sand and -
fihq gravel

SP

.5'

9'

Gray Clay

CL

'

10!

15‘

18t

Yellowish brown
and gray med,to
coarse sand and

fine gravel gp._

20!
22!

Refuaal

PAGE _A-13
METCALF & EDDY
ENGINEFRS
BOSTON, MASS.

WELL LOG

CULENT USAFP Hanscom Field

DRILLER Chapman (Wile) h
HOLE NO 10 T
DATE DRILLED 20 April 1950

STATIC WATER LEVEL o'

CASING:
METAL Wrought Iron  DIA 2-1/2"

SCHEDULE W'gx_.__s_t‘:rgngjsp _

SCREEN:
MAKE METAL B
SIZE LENGTH‘“
SLOTS - PRSI -
FITTINGS o
PUMPING TEST
DATE B )
PUMP USED i
G.PM. L
DRAW-DOWN L
HOURS o _ .
VACUUM_“ﬂm" L )
Nnotes
No circulation
. FRemoved Casing _ _
_: -_:::m;;::-'boobdinates .
e—ee__ N E
... .58y 6380

|NSPECTOR J. E, Moon

i
-

-
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.. P

CA.JI ‘.\l
SETTI hc

FARLIATION

MATERIALS
Brown to 11 ht
brown med.sdnd,| -
t occasional gray
lumps of clay
: SP

Peat
oL ~

7'
Brown med. to
fine sand

{10!

P |14

Gray clay

CL
420!

Yellowlsh brown
coarse sand to
fine gravel

SP 301

Gray clay and
gravel

GC

!
sang ang gg@vel 371

Refusal

DE."TH FRCM
SUlFCE

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Fag}d
DRILLER Chapman (Wiles)
HOLE NO 11
DATE DRILLED 15 _Aggll__l960 )
STATIC WATER LEVEL &4, 9' below surfacd
CASING:

METAL Wrought Iron

SCHEDULE Ex. Strexjn_gtr_x

X 2t Ce ]

— e

v con———— - &

DIA 2-1/2"

- e mowy mm e mEx e w

SCREEN:
MAKE Johnson
SIZE #20
SLOTS
FITTINGS
PUMPING TEST:
DATE 15 April 1960 o
PUMP USED 3" Cent,
G.P.M. o
DRAW-DOWN
HOURS
VACUUM
NOTES: o
Exposed 9 fE: of screen. .E§f195
_pulled back to 21'. Pumped
4O gpnm.

METAL
LENGTH

10 ft,

- o

. mrr——— m— vt an - v

2-1/2"

o mmiew ¥ e am—————

10' Screen 21!

Casing Left in Place

. -

- —— ————

A e & - ¥ ——— —— = ¥ o m—————— i s - = R

_Rem. Screen & Casing

mime ——.Co0rdinates . _.. ..
. N _E
. 534 874 . . 66Q TR6

e s ey ey . et - Genat cm Y ———— W m— i e W Mmmm—r = W X

INSPECTOR J. E., Moon
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CAS G
SETTING

~ANATION
JATFRIALS

OEPTH FRCLY
SUTFACE

Brown med, to
fine sand,

SP

A5t

gt

Brown med,
sand

SP

A

10!

115¢

..Q'

Gray fine to
med, sand

SP
?

Gray clay

CL

951

30!

1
w
($1]

GCray med.gravel
Snarp tightly
packed

GP

.39!

A3

Refﬁsal

PAGE _A-1%

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Pleld
DRILLER Chapman (Wile) .
HOLE NO 11]A Observation for ?g}g #11
DATE DRILLED 20 May 1960
STATIC WATER LEVEL

-7

- ——

#20 LENGTH 5'

SIZE
SLOTS

FITTINGS

PUMPING TEST: R
DATE 20 May 1960
PUMP USED 3" Cent,
G.P.M. 5 e em e -
DRAW-DOWN ==
HOURS -- - -
VACUUM e ..

NOTES: . L
__Exposed 3' No, 20 screen o
. Pumped 5 gpm. Poor circulation

_ Lot casing 5' Screen
... . Ieft in Place = .

L Coordinates .
e EL

534 930 . 660 320

- v mm oeww - . e -

e e ———

vy - . mee—rs—a——~ s ——

|M3PECTOR Jd. E. Moon

CASING: T
METAL Wrought Iron  DIA. 2-1/2" |
SCHEDULE Ex. Strength o

SCREEN: R “
MAKE Johnson MFTAL_“" - .-

PP ot RS

L By

AL - YL A

PP AP

R RN S IR

e N T L, W

T
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CALE.S

14 Agri

SETTING

" rCRMATION  DEPTH FROM ‘ PAGE A=18

MATERIALS SURFACE

Grayish brown

fine sand, some

gravel and silt
SP

Brown med. to

fine sand

SP

5'

10!

Gray clay

-*

15¢

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Field
DRILLER Chapman (Wiles) Rig. #2

—

HOLE NO 12 . ]
DATE ORILLED 14 April 1960 ]
STATIC WATER LEVEL 8'below surface
CASING: ]
METAL Wrought Iron DIA _2-1/2"
SCHEDULE _Extra Strength

——— 2 - -

e

P v .e s e
t )2. '; ¥ ’ ¥ .'l":

SCREEN: I R

MAKE METAL | o=

SIZE B LENGTH =~

12041 sLoTs : ' R

FITTINGS D

PUMPING TEST B

DATE -

125Y| PuMP USED. N - 2

G.P.M. R

DRAW-DOWN %

HOURS R

CL 30| vacuum R

Gray coarse sand 3INoTES: —_
some sharp fine No water -
gravel SP i
5ot Refusal 134! N B
Removed Casing .

_._Coordinates _ 3 _

7 _ N E |

534 846 661 732 I -

| INSPECTOR J. E. Moon ]
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ALI01-2-672Q2 -
f‘“”‘“‘ T CASEIS FARLATION  DETH FROM ’ - PAGE _A-17 L
? SETTING MATERIALS ST FACE _ A ®
METCALF & EDDY :
Cravel rgrial ENGINEERS o
- gla i,umpg and BOSTON, MASS. o
eat Lumps O
s WELL LOG ;..._...
[] ,‘1."1
B. |[CLUENT _USAF Hanecom Pield s
Grayish Brown [ ||DRILLER _Chapman (Wile) _ i
HOLE NO 13 5
DATE DRILLED 23 April 1960 1 ®
sp TO'||STATIC WATER LEVEL 5.8'Below Surface| ..
FeTIoeioe N2t || CASING:! : o
ellow . o
Med, to Fine | METAL Wrought Irén  pIA 2-1/2" |
Sand SCHMEDULE Ex. Strength "
d15¢ A EERA
SP 16' - - [ ;::-:..-
Gray Clay, SCREEN: .
g;;ge of Med. MAKE Johnson  METAL |
ST IS eSS | ]
SIZE _#20 LENGTH 10 | @
420! SLOTS N
FITTINGS o s
PUMPING TEST: nE
DATE 23 Apri1 1960 | @]
12%'l| PumP UsED 3" cent. | -
GPM 15 L
' DRAW-DOWN B
" HOURS
30¢
Brown fine sard VACUUM e = »
NOTES" Hole pumped approx. 45 gpm,
Placed observation hole within 2! of | -
Sp original hole for drawdown observa- S
Brown Med. to +35° tions during pumping test :'?
coarse gand $nd| || _ Pulled casing back to 36' below | i
__t_sg_::_fﬂa_cg_.__:_.x_pp‘s_gg 8! of #20 screen. :
Screen to U4U', -
qgor|| T T T s T T s e o
P |, T
gpom Coar.,e ey S G 6 May 1960 Removed ucreen NS
and - Rl b TR B
fine bravegP I & Casing I e
Refusal dust]] — ~ - e e L‘
e Coordinates ___ _ . .. | i
- .. .. E . W
535_261 661 829 . :




FRRIATION:  DEPTH FROM R PAGE _A=18] oo
A e 4 MATERIALS SURFACE METCALF & EDDY - e
L | 'Fill Material ENGINEERS L
. vael, Sand’ BOSTON' MASS ;:.L&s.‘:
<-1'Clay Lumps & ’ . ) RO
Feat Lumps WELL LOG BRE
o .
15' |ICLIENT  USAF Hanscom Field o
Graylsh Brown DRILLER R.E. Chapman Co. (Wile) - o
Medium Sand HOLE NO 13A o
DATE DRILLED 23 April 1960  _ ] 2]
110'|| STATIC WATER LEVEL b
CASING! ~ ST
Yellowish Brown " o
Med, to Fine METAL Wrought Iron DIA. 2-1/2" | .
Sand SCHEDULE  Ex. Strength -
115¢
16!} SCREEN:
Gray Clay.Trace . T
f of Med. Sand MAKE Johnson  METAL o
 SI1ZE _ #20 LENGTH _10! b
120" sLoTs e
FITTINGS N Ao
PUMPING TEST: -
DATE i
125"l PUMP USED -
G.PM. e
DRAW-DOWN o]
HOURS -
'
Brown Fime |°° || VACUUM e
Sand NOTES: To Be Used as Observation e
' Well for 8" Test Well N
1 - P
' Brown Med, O 35 ]
Coarse Sand & 7 i
Fine Gravel . 36! Casing & 10' Screen
Left in Place G
.
-4 ! - vl
4o Coordinates I B
L ' 1 ""‘,',:
Brown Coarse Sa lgg N £ )
& Med. to Fine 535 261 661 828 -
Gravel Lt .
Refusal JU45¢ o
] INSPECTOR__J. E. Moon | M=
28749 plelrl
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L0 2 haede o ST AT A e
CASING FARIIATION  DEPTH FROM PAGE _A-19
SETTING - U ‘

MATERIALS SUIFACE METCALF & EDDY
Fill Materig.l ENGINEERS
g:ggiegrave BOSTON, MASS.
WELL LOG
15" |[CLIENT  USAF Hanscom Field
.- 7' ||DRILLER Chapman (Wile) ]
gzggn Medium HOLE NO 13B (Observation for #13(8)
DATE DRILLED 23 May 1960 ]
10"l STATIC WATER LEVEL
CASING:
METAL Wrought Iron DIA. 2-1/2"
oF 141 SCHEDULE Ex. Strength |
Gray.Clay 115¢
SCREEN:
MAKE Johnson METAL
SIZE #20 LENGTH 5!
12°'f| sLoTs _
FITTINGS o
PUMPING TEST:
DATE 23 May 1960 e
125'{l  PUMP USED 3" cent. _
G.P.M. 5
DRAW-DOWN  --
HOURS --
430! VACUUM -
NOTES:
Expose 3' of #20 3creen. Pumped .
approx. 5 gpm. Circulation 3
-435!
poor
50! Pipe in Place o
cL 39! 5! Screen in Place _
Gray Fine Sand440!
Some Silc -
Coordinates i“-
N E
LY - T
45 535 145 £61 757
SP '83 - ————— e — m— o= —n -
Gray Silty
Gravel Sharp, - B
Tig,huly pacged INSPECTOR J. E. Moon
(Not to” Scal 531 - .

¥
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UL BT 2
scf:rrlrﬂ" FTRUATION  DESTH FROM PAGE A-2Q f‘
v MATERIALS L/ NCE ¢
| METCALF & EDDY g
Grayish brown ENGINEERS
_ | fine to med. BOSTON, MASS. :;
sand sgme N
gravél & silt WELL LOG 5
]
1°" ||cLIENT _USAF Hanscom Field I B
DRILLER _ Chapman (Wiles) o
- SP |gy ||HOLE NO ___ 14 . o :
‘ Grayish brown DATE DRILLED 15 April 1960 1
L medium sand 110"/ STATIC WATER LEVEL 8' below surface :
% CASING :
b | ' METAL Wrought Iron  DIA 2.1/2" | ©
: SCHEDULE  Extra Strength )
5 15! o |
= ' SCREEN:
; SP MAKE Johnson  METAL \ ;
171 ponneon .
Gray Clay ™ size  #30 LENGTH 101 r
. stots -
FITTINGS L :
PUMPING TEST :
DATE o :
1 PUMP USED :
G.PM e X
DRAW-—DOWN__ L 1
HOURS T o
T VACUUM B
NOTES EJ_cposed 8' of _#3_0 screen, :
Bottom of screen a:tml}f_'_.___Pmnped :
approx. 40 gpm. Water tastes !
cL | Sofdron, _ . o
7! g
Brown fine silt;,'3 I ot ;
isand Water samples taken to M&E lab. 1
f SP-SM_ lage|l T T T ' |
;_Brown med. sand o " Removed Casing & Screen :
| o o ... Coordinates____ . 5
: sefl - ... .N : E
Gr <811 brown
5 54 62, 341
sand kgqu??rse 232242 ... 623
| .gravel .
15April L7
— ! Refusal ‘ e e e em e .-
| | , INSPECTOR  J, E. Moon
| - —t
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AT
Cl\Jl; CAN )

SETTING

FTRLIATION

DEPTH FL.CuS
MATERIALS 7 SJIFACE

Peat
oL

21

Gray fine to

med. sand, some
gravel

SP

151

1

Gray clayey
medium sand

{10t

15¢

PAGE _A-21

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CULIENT _ USAF Hanscom Field
ORILLER Chapman (Ward)
HOLE NO  #15

DATE DRILLED 20 April 1960
STATIC WATER LEVEL =-= |

CASING!
METAL Wrought Iron  DIA 2-1/2"

SCHEDULE _Ex.. Strength

. e mse. - wew e wa wwes

SCREEN

MAKE METAL

......................

SQE_; ___LENGTH"”“N;_ } }@

' stors o e

SC FITTINGS 1}::13

. 221 T A

Gray fine sand 3'||PUMPING TEST o

some angular DATE o]

ravel, some e T ”

AR 125'||  PuUMP USED 5

G.P.M. L 3

DRAW-DOWN Y

SP 29' HOURS v s e 4 e e ¥ O, e — et

- Refusal 1301 e e ;:q
N VACUUM o e ] E
- NOTES. No eirewlation _ _ _ ___ . _| &%
- U B
?.‘ ... Removed Casing _ o e
E'-;: B e e '.
EE _ Coordinaces T
- | N E ] ]
WL ) ~ . iy
- 535 810 . 662 T4k oy
E": . e e o e s R —n - . z‘!'i”’:;
: | 2
IMSPECTOR 7. E. Moon e

- T AT
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NG
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scé'\rr'ﬁ:c FARLIATION DZOTH FROM PAGE _A=22 f__
MATERIALS S, WFACE z

oat TR METCALF & EDDY 3
: ENGINEERS '

Brown med. to -
. |{fine sand some BOSTON, MAss. "

fine gravel WELL LOG
' I

' |{CLUENT USAF Hanscom Flield "
SP__l7¢ ||DRILLER Chapman (Ward) :

Gray clay soft) HOLE NO #17 o ]

trace of fine DATE DRILLED 21 April 1960 -
10"l STATIC WATER LEVEL 2! below gurracg 1 -

CASING: :
METAL Wrought Iron DIA 2-1/2" | -
SCHEDULE Extra Strength .

151 _Extra Strength_ .i

e s cmw wws om =e - Pp—

ll
b
N
S
b
.t

——- [N

SCREEN. ’
CL__|igi|| MAKE METAL L
Erg.m fine to SIZE LENGTH

lf’} ome e
ine grave SP 4201 SLOTS ‘

271 — e e = ,
Gray fine to 2l FITTINGS -

med. sand and .
some gravel PUMPING TEST

angular. Mate- DATE :
rial hard o6t - - . g
pacied %5 PUMP USED _ '

G.P.M. B

DRAW-DOWN e o

- HOURS .

7233 T - - .

Refusal 28 VACUUM _— :
i +]|NOTES No c¢circulation I

- Removed Casing T ’

_35! TT T ST e TEmTmes A mE - . . i-
Coordinates o '

WOl 335937 6652 Thy ]

.....
..........




Pakae
'l ‘J

oo
AR

’

TR

w

" -‘

2LIOL 2GR T

ST

......

CASING
SETTING

FrutATION OEXTH FIONM

MATERIALS

Peat

oL

Gray medium
to fine sand

SP

3¢
d5'

Gray Clay

151

2. FCE METCALF & EDDY

ENGINEERS
BOSTON, MASS.

WELL LOG

CUENT USAF Hanscom Field

DRILLER Chapman (Wile)
HOLE NO 18 L
DATE ORILLED 19 April 1960
STATIC WATER LEVEL 2'
CASING. o
METAL Wrought Iron DIA 2-1/2"

SCHEDULE Extra S_trength

————— —— i —— = eam———

EN First 22-in. Pipe Perforated
MAKE METAL

N —— ——— ————— o - —

SIZE LENGTH

oo —— ~

B sovs_ s
FITTINGS =~ i
PUMPING TEST b
DATE .
' 25t =TT T
PUMP USED 5
G.P.M ]
CcL — e o
g DRAW-DOWN -
Brown medium - T T T . ’
sand and Tine | | HOURS — B
gravel 3 VACUUM . . ]
op NOTES' . T
T 33! No Circulation
s} o =
35 e Removed Casingﬂ |
e Ak
L Coor'dinates o o
e N E R
* (93573 861 Te9 .
NSPECTOR J. E. Moon -
el e e ' 0,. " ,
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ekt rTAUATION  DEPTH FROM PAGE _A-24 H
N MATERIALS SUFACE |

'

Peat QL

D .51

Brownlsh gray

i med., to coarse

sand

SP

<5l!

Gray clay

CL

410t

15¢

Medium to
coarse gravel

GP

201

Refusal

METCALF & EDDY
ENGINEERS
BOSTON, MASS,

WELL LOG

CLIENT _USAF Hanscom Field
DRILLER Chapman (Wile)
HOLE NO 20

DATE DRILLED 19 April 1960

o . 4

STATIC WATER LEVEL 2! telow surface
CASING: S
METAL Wrought Iron _ DIA 2-1/2"
SCHEDULE Extra Strength

SCREEN:
MAKE
size
SLOTS
FITTINGS
PUMPING TEST:
DATE |
PUMP USED
G.P.M '

DRAW-DOWN .

METAL
LENGTH

HOURS - —”:-t-~
VACUUM

NOTES j _~ e e v
Rembved Casing ————

——— . et ey S e R B W Ry it mm— s o

T

ot St & v a x % e i W s —

Coor*dinates

—e N B
o 5388 eeoTmiz

........................

[T ey

g e o
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™

E P L N CAGIG e e ] N A-2 a

ny e | ESNe L rTRUATION  DEPTH Frcw | PAGE A-25 -
¥ y

p MATERIALS : SUTFACE METGALF & EDDY
- eat OL 05! ENGINEERS

2 Brownlish gray

o med., to coarse BOSTON, MASS.

sand

WELL LGG

' ]
1°" |[cGENT __USAF Hanscom Field

- 7t ||DRILLER _ Chapman (Wiles) | I
gayonien eray HOLE NO  20A o E

DATE ORILLED 19 April 1960 _ | B
110" | STATIC WATER LEVEL 2' below surface

o .
r.

N -

SP

CASING: ;

METAL Wrought Iron  pIA 2-1/2" ]

SCHEDULE Extra Strength ]

115¢

I L 17| screEn: :
Brown coarse MAKE Johnson _ METAL __ _ | -
medium gravel SIZE _#30  LENGTH 4' e :
1?°'l| swtovs "

SF loy|| FiTTINGS :

Refusal PUMPING TEST’ | .

DATE _ 1

1 PUMP USED i

G.P.M. R

DRAW-DOWN L

HOWRS |

7 VACUUM e R ’::

NOTES: Tried to pump. Exposed

4t of screen ¥#30, bottom of screen _

__at 23!, Pumped approx. 5 gom, .. .| .

.__}_{_czlg__}ggated 25' east of hole #20

[ _ This hole drilled to verify depth | =
_.to_refusal of nole #20. . _ __ | |

) _____ Removed Casing & Screen o

" Coordinates IR

e - - e H

535802 660 748 N

] INSPE\.TOR J. E Moon ]

A — , X
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CAL .5 FORUATION  DESTH Falut PAGE _A=20 =
SETTING ATERIA e A P od

; MATERIALS AL METCALF & EDDY i
Peat , OL 5 ENGINEERS )
Yellowish brown * BOSTON, MASS. j-—':':

Tong o fine WELL LOG =

Sp CL!ENT USAF Hanscom Fleld e
! |[|DRILLER Chapman (Wile N
Gray Clay ) P ( ) LRI S
HOLE NO 21 . o '::v':'
DATE DRILLED _ 20 April 1960 ®
! STATIC WATER LEVEL 2! L
CASING’ o
METAL Wrought Iron DiA 2-1/2" R
‘ SCHEDULE Extra. Strength ‘ r
SCREEN s
MAKE METAL i
e o
i CL SIZE . LENGTH o !_N;
4201 W
[ Gray med. to 20 SLOTS o e e . s
fige iandb' FITTINGS b
grave s e
° PUMPING TEST S
DATE '
} OF o5 PUMP USED e
! Refusal e
GPM e
DRAW-DOWN i
HOURS .
' B VACUUM L N Cor
NOTES . S
T | Qimnlmion R -

[ 4

1 || ... .. __Removed casing bl
i Coordina‘ces o '—-1
P N E ol
- 535 94 660 174 7
| . e B

’ >

: o .
! Py e ] "

i !

, Lo IMSPECTOR J. E. Moon r-

........
------------
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E’ &},‘!“'ﬁ FAOATION  DETH FROM PAGE A-27
s i MATERIALS CUTFACE
L . METCALF & EDDY
i Peat oL |,, ENGINEFRS
E Brown medium ' BOSTON, MASS.
b sand 3 WELL LOG
- P '
1 CUENT USAF Hanscom Pleld .
DRILLER Chapman (Wile)
- Gray HOLE NO 22 L
_ Fine DATE DRILLED 18 April 1960
b
o Sand ’ STATIC WATER LEVEL 2' below surfa.ce
o an CASING!
» METAL Wrought Iron  DIA 2-1/2"
m Sp SCHEDULE Extra Strength
" 30t
3 SCREEN
» Gray MAKE Johnson  METAL .
l
y Clay SIZE _#30  LENGTH10' — _
i SLOTS: L
FlTTlNGS o
PUMPING TEST!
DATE 18 April 1960
CL 58! ———— YN
Medium to ] PUMP USED 3" cCent,
coarse sand G.P M. a5 )
- SP_ 1561l  DRAW-DOWN
ed, to coarse T e -
gravel, some HOURS - - vem .
sand GP ”57. VACUUM . o
Refusal NOTES  Exposed b' of ecreen #30
sloi,_ bottom of screen at 57'.
Pumped approx. 25 gpm. Water
] tastes & rield testing 1nd cates
nigh Aron (b, ppm. 1).
) Removedu-;creen & casing
__coordinates
LN E )
" 535 921 659 696

ISPECTOR J. E, Moon

....................
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CALI™ S

SETTING FERUATION

MATERIALS

'OE " TH FL.CU
S, WA CE

METCALF & EDDY

; Brown
. fine
sand

SP

Gray silty
clay

9!

Some Sand

CL

Gray clay
trace sand

CL
Gray fine to
med. sand,
some silt, tr&n
l of clay

SP

-4

Refusal

281

60

ENGINEERS
BOSTON, MASS.

WELL LOG

PAGE A-28

CLIENT USAF Hanscom Field

DR:LLéR Chapman (Ward)

HOLE NO 23 L

DATE ORILLED 25 April 1960

STATIC WATER LEVEL 2.5!

CASING' T
METAL Wrought Iron _. DIA 2.1/2"
SCHEDULE _ Extra Strength _

SCREEN: T
MAKE METAL
SIZE LENGTH
SLOTS
FITTINGS

PUMPING TEST.

DATE

PUMP USED

GPM.
DRAW-DOWN T
HOURS T '
VACUUM o

NOTES Casinggulled back Q. .

__€th ft_ .Left casing in place. _
7.3 --- e e e . e
_ . ____ Coordinates
; N o ___ . ... E ..
531 Th6 659 T11
IMNSPECTCIR J. E. Moon
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XIS BEENLL F T &y s gy
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=
CASING FRRLATION  DEPTH FR.OM PAGE _A-29 2
SETTING MATERIALS SFACE fi
METCALF & EDDY
Top Soil 11 ENGINEERS %
BOSTON; MASS. %
Brown WELL LOG e
fine i
:‘3 1 CLIENT USAF Hanscom Pield I
eand DRILLER _ Chapman (Ward) ~ &
HOLE NO 25 =
DATE DRILLED 26 April 1960 | F
7 STATIC WATER LEVEL 9.3' 7
CASING £
METAL Wrought Iron _ DIA.2-1/2"
SP__lags SCHEDULE Extra Strength ] ;"
SCREEN: ) <.
MAKE METAL i
SIZE__ LENGTH ___ | ~
7 SLOTS I
Gray FITTRY - i
silty NGS S
clay PUMPING TEST: i
baATE :
1 PUMP USED
G.P M. e
DRAW-DOWN
- r—1 CL__ 581 HOURS .
ray fine to | R B
med., sand,some VACUUM
clay, and fine NOTES' No Circulation g
gravel,Tightly e TR TR - |
packed, Removed casing _ :
S '
Refusal 3 T T T K
e e e o Lo
. __ .. Coordinates | .
i N E e

535 @3k - B54 953
INSPECTOR J. E, Moon -

...........
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2210126042 «

CASING - : . -
T FRRMATION  DEPTH FROM PAGE A-30

l = MA!S'F.IZI;LS SUFACE METCALF & EDDY
| fop S0 0.7 ENGINEERS
- { Greay fine to . BOSTON, MASS.

med, sand WELL LOG

CLIENT USAF Hanhscom Fileld
DRILLER  Chapman (Wile)
HOLE NO  #26
i DATE DRILLED 26 April 1960 -~
, ' STATIC WATER LEVEL
CASING! )
METAL Wrought Iron  plA 2-1/2"

e e e . o s et i -

SCREEN:
SP g’ MAKE __METAL
Gray Clay SIZE LENGTH

B SLOTS

FITTINGS . N
PUMPING TEST:
DATE —
1 PUMP USED
G.P.M. ) e
DRAW-DOWN o
HOURS —_——_j_“ L
: - VACUM
NOTES: I

CL
0!

Gray coarse . e e e e e e - -
sand, some fine
to med, gravel, | T T T eordinatea -
Tightly packed. o ... Coordinates

SP N X

Refusal B 235 'f;§7 -_§"5.§w0ui.9 .

B P —— — m— e —
- = P N e S—p? Sm—————  em % e -k s 7
?
-

INSPECTOR J. E. Moon
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41 M 2‘(\".."-2:

.......

CASHELG
SETTING

FARIGATION
MATERIALS

DEPTH FRCM
SUNTACE

METCALF & EDDY

Top Soill

1 ENGINEERS

Brown medium
to coarse
sllty sand,
some fine
gravel.

SP

BOSTON, MASS.
WELL LOG

1 CLIENT _ USAF Hanscom Field
DRILI.LER Chapman (Ward)
HOLE NO 27

19!

Gray clay

some sand
and

fine gravel

CL

1 STATIC WATER LEVEL 6.5!'

DATE DRILLED 27 April 1960 '

CASING
METAL Wrought Iron  DIA.2-
SCHEDULE Extra Strength

1/2"

SCREEN:
MAKE
SIZE

. stoTs

FITTINGS

PUMPING TEST:
DATE _

METAL
LENGTH ’

4g

Gray silty clay
little sand &

fine gravel
CL

PUMP USED
G.PM.
DRAW-DOWN

53!

Refusal

HOURS

YT T T e »
. » N
A B axflre

TR
P FRELT P

Fr

1 vVACUUM o
NOTES"  No circulation _ n
Removed casing L %
bA
, T ____ Coordinates o=
N E >
534 996 656362 | &
L N U - -
INSPECTOR J. E. Moon -
N — RTINS
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CASING
SETTING

F~RISATION
MATERIALS

DEDPTH FICTM
SUAEWCE

1!

‘|aray cos¥se to

medium sand

SP

N1t

Grey silty
clay

CL

81

Gray silty

coarse sand i
SP 9!
Refusal

PAGE _Ax32

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT USAF Hanscom Fleld

ORILLER Chapman (Wile)
HOLE NO 28 _
DATE DRILLED _27 April 1960 _
STATIC WATER LEVEL
CASING: .
METAL wWrought Iron _ DIA. 2-1/2"
SCHEDULE _ Extra Strength

-

SCREEN
MAKE
SIZE
SLOTS

METAL
LENGTH

————— o o o~ -

FITTINGS
PUMPING TEST:

DATE o

PUMP USED

G.P.M. -

DRAW-DOWN . .

HOURS o

VACUUM
NOTES®

———

No circulation

Removed Casing

B ————— K~

oo . Goordinates  ___
e e N B
23336 657 439

 Smam - — — P . o

—— . . - B T Y

B L T R IR —— - -

INSPECTOR g, E, Moon
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CALING FARMATION  DEPTH FRCM PAGE _A=33

SETTING MATERIALS SUAFACE METCALF & EDDY
Crayish fine to ENGINEERS

coarse sand BOSTON, MASS.
- "|some medium

gravel and clay. WELL LOG

Tightly packed, ] CUENT USAF Hanscom Field
hardpan. DRILLER Chapman (Wile)
HOLE NO 29
DATE DRILLED _27 April 1960
1 STATIC WATER LEVEL
.CASING’ .
METAL wrought Iron _- DIA 2.1/2"
SCHEDULE _Extra Strength __ .. ._.]

-1 Y

SP_ |17 ||SCREEN:
Refusal MAKE ~ METAL L
SIZE LENGTH
1 || sLoTs
FITTINGS
3 PUMPING TEST:
ﬁ DATE

o 7 PUMP USED

- - - - o xa- m
.

:;“; GPM. e

DRAW-DOWN

wr,vm-.
DRAERY ] PO
PR U
PR L LN e »
!
'd

v
H
b

N
b
‘.'
l..
¥ ]

.

m————— o w———— ek e g o

oORS e e
I vacUUWM T
NOTES! ___ No eirewlation . _._. ..
Remoyed Casing . ___ ..

e e Qoomimten e -
E

Mo AR W sw s sk mme — ——— knr W Ae— e - - ——

o537 T24____ 656688
4 e e o+ e e e ! S

NSPECTOR 7. E. Moon

e G e e — oo S el Lo - - - . o- . Lo - - = e e = = w e a  m
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f‘ 241012 0 neRE

i‘ %’1 »"’-7 ‘ scel;sr'n?c FFRUATION  DEPTH FROM v o PAGE _A=34 =
3 MATERIALS SUTFACE » ‘ L.
i METCALF & EDDY X
:;{. Brown clayey ENGINEERS _
R ‘ & ailg ’ ‘:gmgitine BOSTON, MASS. S
™| san ne
gravel. WELL LOG o
SM >
—yI— O |CLIENT _ USAF Hanscom Field

to coarse DRILLER _ Chapman (Wile) . . __| &

sandy gravel HOLE NO 30 1

DATE DRILLED _ 26 April 1360.
- 1 STATIC WATER LEVEL 2,0!
CASING:

METAL _ Wrought Iron _ DIA._2-1/2" |
SCHEDULE _ . Extra Strength

—ream  A- m e ws e,

T

R S R O

- ap SCREEN:
b Refusal 7'l MAKE Jonnson _ METAL -
SIZE #20 LENGTH _10'

. SLOTS ‘_
- FITTINGS o
% PUMPING TEST:

DATE 26 April 1960 o

7 PUMP USED 3" gent
G.P M. 75
DRAW=DOWN
- HOURS

B VACUUM .-
NOTES. This hole pumped 75 gpm, _._ .___
—Other wellas to be placed in

) __attempt to find grester depth. .
———See 30A & 30B. . ..o
(3]

' Removed Casing & Screen e

—1
oo Coordinates  ___ L _
- N i E .
~..538 147 657 883 _ _ = . .

Ao -
, INSPECTOR g, E. Moon
ol - r

- i I
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CASING

SETTING FARUIATION

MATERIALS

DEPTH FROM
SUNTACE

Brown medium
sand

SP |

Gray Clay

CL

12!

Brown fine to
medium gravel

ap

Refusal

81

PAGE _A=-35

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CUIENT __ySAF Hanscom Field

DRILLER __ chapman (Wile) e
HOLE NO 304 .

DATE DRILLED __ 28 April 1960._.
STATIC WATER LEVEL + 1 0!,

CASING.
METAL _ Wrought Iron _ DIA. 2.1/2"
SCHEDULE _ Extrs Strengsh ...

o vn——— & -

————

SCREEN:
MAKE Johnson
SIZE #30
SLOTS

METAL
LENGTH _ 10

FITTINGS
PUMPING TEST"
DATE_"_ e
PUMP USED
G.PM . )

DRAW-DOWN
HOURS
VACUUM _

NOTES’ Pump for 2 hrs,_ 35 ZPm. . .
__Drawdown _66.0. r.t.._mm,z £t

_ Drawdown 123,0 ft, away,l ft.

_ Drawdown measured on two _

existing holes (2-1/2" cased)
 There was no information a.v.a_ila,m e .
on these holes,

..-ARﬂmQYed.CASLQg e -

- . ke v e - X8tk mex m— m e X % .

e .. ...Coordinates . .

38 1115 . 653 253

In SPECTOR

= v % m  m m e s o e« o« w v e« m ow

T T S U

.........
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a % n »
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CASIIG
SETTING

FTALIATION
MATERIALS

DEDTH FRCM

SONFATE

Fill Material,
Sand & gravel,

SP

Peat OL )

3l

:Grayish brown
medium to
coarse sénd.

Sp

Bluish Gray
Clay

CL

161

Gray fine to
med., sand 3p
.dray coarse san
to med. gravg%

1. sm———

Refusal

30!

PAGE _A=36

METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

CLIENT _ USAP Hanscom Pield _. .. _ . _|

DR:LLER ._Qmmm ‘Hj |e\, e - n ammens
HOLE NO 30B e e ee

DATE ORILLED 28 April 1950 .
STATIC' WATER LEVEL __ -
CASING:

METAL _  wrought Iren. DIA 2.1/2". |
SCHEDULE _ Extra Strength

a mmet ey mm—— e tem  mrax f

SCREEN: T
MAKE METAL

SIZE
SLOTS

LENGTH

FITTINGS

PUMPING TEST:
DATE _ L
PUMP USED i
G.P.M - -
DRAW-DOWN e
HOURS o
VACUUM e

NOTES” No circulation _

i A —— ———— . ———

.. .Removed Casins

e—eeeee-. Coordinates = . __ . . .

am e N 5 N
——- 2937 9&5-___._558_478.-- e

— ~ — — v o 1 i - -
— - - — ——— ——— - -
4 e—— vy - —— o — ~ -
-
. - - —— - ——— - - " = - -

INSPECTOR g E, Moon
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CASLIG FARUATION DECTH FROM PAGE A=37 r

SETTING e ’

HMATERIALS S UNFACE METCALF & EDDY \ f‘;-:
Topsoil T ENGINEERS s
"| Brownish gray BOSTON, MASS. i
medium sand, WELL LOG i

some organic

SEADRAY( ) Py

- E———
*I_: ‘;‘(- o

material = N
- CLIENT  USAP Hanscom PField B

P A

DRILLER _ Chapman (Ward) . __.___.| =
HOLE NO #21 ] _._
DATE DRILLED __ 28 April 1960 ___ . ;
b STATIC WATER LEVEL _ 8, 3!
CASING! =
B METAL _wWrought Iron _ DA 2.3/20 |
5 sp SCHEDULE Extra Stremgth . __ . | *

2 Brown silty finels‘ - : - - e e meeem e o
- sand, some fine SCREEN:

E gravel, occae- MAKE METAL

0 —r
PR ‘-.T‘“‘. el
RN N RN P .

- — ke s

sional lumps of ’
brown clay. SIZE LENGTH

Tightly packed.- SLOTS .
FITTINGS
PUMPING TEST e

DATE -

1| eI 2
GPM I
DRAW-DOWN -
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METCALF & EDOY
ENGINEERS
BOSTON, MASS.

WELL LOG

17!

gravel,

Gray fine sand, 4
some sharp fine
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CLIENT USAF_Hanscom Pileld
DRILLER __chapman (Ward)
HOLE NO 32

|DATE DRILLED _ 28 april 1960 . ]
STAYIC WATER LEVEL 71 4
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METCALF & EDDY
ENGINEERS
BOSTON, MASS.

WELL LOG

Yellowish gray
sandy clay cL

Brown medium to
coarse sand

3P
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Refusal

CLIENT USAF Hanscom Field

DRILLER Chapman (Wile)
HOLE NO 33

DATE DRILLED 28 April 1960

STATIC WATER LEVEL
CASING!

METAL Wrought Iron _ DIA. 2-1/2"
SCHEDULE _ Extrs Strength.. .._.__._.

- e W ma—— - -

SCREEN:
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METAL
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SLOTS o
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DATE
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G.PM. "' L -
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VACUUM
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Brown coarse
#llX\d

SP

Brownish gray
fine sand

SP
Brown silty
medium gravel,

some coarse
sand

161

GP

18!
.|@ray clay

CL

Coarse sand,
some fine
gravel
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METCALF & EDDY
ENGINEERS :
BOSTON, MASS.

WELL LOG

DRILLER Chapman (Wile)

CLIENT ___USAPF Hanscom Field |

HOLE NO #33A }
DATE DRILLED 28 April 1960
STATIC WATER LEVEL 1,5¢
CASING:
METAL _ Wrought Iron  DIA 2-1/2"
SCHEDULE = Extra Strength _ ..._.___ |
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MAKE
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SLOTS
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§;§: L Peat . ENGINEERS
- . OL |n: : BOSTON, MASS. o

Grayish brown

fine to medium WELL LOG
‘o sand. - .
oo ) CLIENT USAF Hanscom Field ]
DRILLER Chapman (Wile)
HOLE NO #35

DATE DRILLED _ 27 April 1960... ...}
1 STATIC WATER LEVEL 3,0+ | -u
CASING:

METAL _ wrought Iron _ DIA- 2.1/2" |
SP_|iyi|| SCHEDULE _ Extra Strength . . . _| |

Gray clay, - 4

some fine sand SCREEN

MAKE Johnson METAL e

SIZE  #30 LENGTH 10 ft.

. SLOTS

N FITTINGS

5 ' PUMPING TEST:

,’i DATE

o . PUMP USED _

G.P.M.
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N VACUUM

NOTES: Poor circulation
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(SETTING _uaremiaLs - suirace METCALF & EPDY
Clay & gravel ENGINEERS

BOSTON, 'MASS.
WELL LOG

gravel DRILLER _ R.E. Chapman Co. (Wile)
HOLE NO 40

DATE ORILLED _ 29 Ape1l 1960 _.. | [
I STATIC WATER LEVEL __ - oW
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§ SLOTS
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- (%

" SCHEDULE _ Extra Strength ... ... | ..
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, 1 SLOTS
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0 OF CASING FARIJATION. ... DEPTH FROM ; T PAGE Ashd | -
..

B SETTING MATERIALS *  SURFACE METCALF & EDDY
- Topsoil - ENGINEERS fri
NE \ BOSTON, MASS. i
Brown medium. |2 WE G il
to coarse LL LO —
sand. Fen, <
1 CLIENT _ USAFP _Hanscom Pleld Vo
DRILLER __ ghapman i
HOLE NO 41 (wile) I
DATE DRILLED __ 29 April 1960 _._. . »
1 STATIC WATER LEVEL S
CASING: ‘ o
METAL _ wWrought Iron _ OIA. 2.1/v | 0
SCHEDULE __ Extra Strength.._ ... .| B .
Sp .11 6 o e e ] R
> Brown fine to SCREEN.
[ co:r;i nxgd, MAKE METAL
an ne o STt T
. coarse gravel SIZE __ LENGTH
highly weathered . SLOTS e
material, sp FITTINGS ] ) B
221 :
Refusal 2 PUMPIN(} TEST:
DATE ’ o Lo
1 - PUMPUSED | Ew
G.PM o Es
NRAW-DOWN o
HOURS R
B VACUUM L N
NOTES! __ Very little water, . _.| 7%
Circulation poor. . . _. e
S . N
| —Bemoved Casing...___. ... _| i
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SETTING MATERIALS .  SUTFACE . METCALF & EDGY °
Topsoll 1  ENGINEERS "
+{ Grayish brown BOSTON, MASS. ‘
fine sand WELL LOG '
®
1 ||CUENT __ usAF Hanscom Field |
DRILLER  chapman (Ward) I R
o HOLE NO 42 Y e
, DATE DRILLED __29 April 1960 '
sp | STATIC WATER LEVEL _ 0,3* | -
11 . -
Brown medium CASING
to goarse aﬁty METAL wWtought Iron__ DIA. 2.1/2" -
sand, some fine .
gravel., SCHEDULE _ Extra Strength ._ = _. °
Material tight- . L
MAKE METAL -
SIZE LENGTH e
] SLOTS L T
FITTINGS L o S
PUMPING TEST: S
DATE s ) ”. o
SP 1 ¢ PUMP USED L
26! e o . -
Gray fine G.PM _ —————
silty sand, DRAW-DOWN .
. fine sharp c
f gravel, tight- | HOURS cee| B
ly packed, VACUUM e :
NOTES” Poor Circulaticn
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= Topsoll 11 ENGINEERS ‘
3 »7 Grayish brown BOSTON, MASS.
fine sand WELL LOG
CUIENT __ USAF Hanscom Field
DRILLER _ chapman (Ward) ]
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\ DATE DRILLED __ 29 April 1960
sp | STATIC WATER LEVEL _ 0,3'
lll .
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ly packed. SCREEN'
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Sh3ina, FRRUATION  DEPTH FGON ' PAGE B-2 |
MATERIALS SuFACE . =
T ——— METSCALF & EDDY
i1ty g NGINEFRS
- | organdc BOSTON, MASS.
WELL LOG
1?' ||CUENT USAP Hanscom Field
DRILLER R.E, Chapman Co, |
HOLE NO 11 o
DATE DRILLED _17 May 1960
Gray Sandy Cim 10'|1 sTATIC WATER LEVEL ]
CASING!
METAL W.I. ___ DIA. 8" ”
SCHEDULE _ Ex, Strength ... _..
15¢
SCREEN: ]
MAKE Johnson METAL
SIZE  #60 LENGTH 10 Ft, _
WeddTsh Brown 20 || SLOTS R
Med, Sand & FITTINGS
| ravel PUMPING TEST:

¢ DATE . 18 May 1960

c ?5'|| PuMP USED cent,

z | GPM. Unsteady . L

E DRAW-DOWN 22 Ft,

N HOURS Intemittennt- ‘7“- i
Wray SC:;gseT“eg' VACUYM Varies -
to MRoarse GraveJ.BO' NOTES Cou_l___got__(}g;"ﬂaner To Flo“

R 811ty Steadily Due To Capacity Of Pump.
Firet Tried To Surge Well With Screen
135" Bet. Bottom (42') And 32 Ft, Then
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e EL . .
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MAEEIALS SunFAct . METCALF & EDDY -~
Sand & Clay ENGINEERS

L Fil BOSTON, MASS. S
WELL LOG .

15' ||CLIENT USAR Hanscom Field
Brown Medium DRILLER R.E. Chapman Co. o DR
Sand & Gravel HOLE NO 13 N A
DATE ORILLED 6 May 1960 *
110'1| STATIC WATER LEVEL =-- '
L ( CASING.. .
METAL W.I, __DIA. 8" )
SCHEDULE _Ex. Strength = = b
Grayish Brown 1) R s
Silty Clay SCREEN: R
Some Sand
MAKE Johnson METAL e
: SIZE #30 LENGTH 10 Ft, | ® ..
20! sLoTs I s
FITTINGS

PUMPING TEST:
DATE 12 May 1960 P~

1

251 PUMP USED Turbine
G.P. M. Not Measured__m“w _ =
DRAW-DOWN Not Measured i

1

. HOURS No;:—ﬁeco.ra-e;:l—m ~_ ‘.:. _ i_‘_
13011 vacuum Not Recorded o

NOTES 9 May 1960 Surge Pumping

Could Not Get Rid of Fine Sand. R

de T
12 May 1960 Surge Pumping Resumed P
35" _But Discontinued At Noon' By Order | 7.

37| _of Authorities GI8Fumping test

o ot s e e

1
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APPENDIX H

HAZARD ASSESSMENT RATING METHODOLOGY (HARM)
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APPENDIX V

USAF INSTALLATION RESTORATICN PROGRAM -
HAZARD ASSESSMENT RATING METHODOLOGY

BACKGROUND

The Department of Defanse (DOD) has established a comprehensive

program to identify, evaluate, and control problems asscciated with past
disposal practices at DOD facilities,

this program is to:

Cne of the actions required under

*"develop and maintain a priocity listing of cone-

taminated installacions and facilities for remedial

action based on potencial hazard %o public health,

welfare, and enviconmental impacts.® (Reference: .
DEQPPM 31-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish
a system to set prioritias for taking further actions 3t sites based
upon information gathered during the Records Search phase of its
Installation Restoration Program (IRP).

The first site rating model was devaloped in June 1981 at a meeting
with repregsencatives frem USAF Occupational Environmenzal Healrh
Laboratory (CEZHL), Alr force Engineering Seczvices Center (AFESC) .,
gnginearing~Science (ES) and caza Hill, The basis £or zhis model was a
system developed for TPA by JRB Associates of Mclean, Virzginia.

The JRB
L model was modified o meet Air Force needs,

vy
ik

After using this mcdel for 6§ months at cver 20 Air Force ilnstallae

tions, certain inadequacies became apparent. Therefore, on January 26
and 27, 1982, zeprosentatives of USAF CEHL, AFESC, various majoc come

TPy L4 i
i A% Sk
¢+ * v v o
e .

mands, Enginearing Science, and Ci M Bill met to addrass the inade~

quacies. Tne resul: of the meeting was a new site rating model designed

Lot o A L )
N L) t

Lo prasent a nettcr picture of che hazards posed by sites at Air Porce
installations., The new rating model described in zhis presencacion is

. 0

ceferred to a3 the Hazard Assessment Rating Methodology.
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PURPQSE
The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.
This model will assist the Air Force in setting priorities for follow=on
site investigations and confirmation work under Phase II of IRP.

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in
sufficiant quantity), and (2) potential for migration exists. A site
can be deleted from considezation for rating on either basis.

DESCRIPTION OP MODEL
Like the other hazardous waste site ranking models, the U.S. Air

Porce's site rating model uses a scoring system to rank sites for
priority attention. GHowever, in developing this model, the designers
incorporated scrie special feavurzss to meet specific DOD program needs.
The model uses data readily obtained during the Record Seazch
portion (Phase I) of the IRP. Scoring judgments and computations are
easily made. In assessing the hazards at a given site, the model
develops a score based cn the most likely routes of contamination and
the worst hazards at the site. Sites are given low scores only if there
are clearly no hazards at the site. This approach meshes well with the
policy for evaluating and setting zestrictions on excess DOD properties.
Ag with the previous model, this model considers four aspects of

the hazard posed by a specific gsite: the possible receptors of the
contamination, the waste and its characteristics, potential pathways for
wagte contaminant migration, and any efforts Zo contain the contami-
nants. R2ach of these categories contains a number of rating factors

that are used in the overall hazazd rating.
The receptors cateqory rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the weignted

scoras to obtain a total category score.
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The pathways ci&ogo:y rating is based on evidence of contaminane

migration or an evaluation of the highest potential (worst case) for

contaminant migration along one of thrse pathways, If avidence of

contaminant migration exists, the category is given a subscore of 80 vo
100 points. For indirect avidence, 30 points are assigned and for
direct evidence 100 points are assigned. If no evidence is found, :the
highest score among three possible zouteas {3 used. These routes ace
suzface water nmigration, flooding, and ground-water migration. Evalua-
tion of each route involves factors associated with the pacticular mi-
gration route. The three pachways are s7aluated and the highest score
among all four of the potential scores is used. i
The waste characteristics category is scored in three steps.
Pirst, a point crating is assigned based on an assessment of the wvaste
quantity and the hazard (worst case) associated with the site. The
level of confidence in the information is also factored into the as-
sessment, Next, the score is multiplied by a waste persistence factocr,
which acts to reduce the score if the waste is not very persistent.
Pinally, the score is fugther modified by the physical state of the
~agte. Liquid wastes ceceive the maximum score, while scores for

;33 and solids are reduced.
The scores for each of the three categories are then added to-

~

gether and normalized to a4 maximum possible score of 100, Then the

waste panagement practice category is scored. Sites a2t which there is
O containment are not reduced in score., Scores for sitas with limized
containmens can be reduced by S percent., If a site is conctained and
weall managed, its score can te raduced by 90 percent, The final site
score is calculated by applying the waste managment practices category

factor to the sum of the scores for the other three categoriss,

V=3
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FIGURE 2 )
HAZARD ASSESSMENT RATING METHODOLOGY FORM
: e 1 of 2 .
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APPENDIX 1
GLOSSARY OF TERMS AND ABBREVIATIONS
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, GLOSSARY OF TERMINOLOGY e
o
Aquifer: A geologic formation, group of formations, or part i}i
of a formation that is capable of yielding water R
to a well or spring. T
i
Aquitard: The less permeable bed(s) in a stratigraphic L2
sequence, whose permeability is not sufficient to C
allow the completion of production wells within Lo
themo " :’-'
Bedrock: The solid rock underlying auriferous gravel, sand, &4;
clay, etc. 91
Biotite: A mineral member of the mica group. A common '7?
rock-forming mineral. -
Diorite: A plutonic rock composed essentially of sodic it
plagioclose and hormnblende, biotite or pyroxene. ] -
Drifet: Any accumulation of glacial origin; glacial or ';{5
fluvioglacial deposit. e
Drumlin: A streamlined hill or ridge of glacial drift with —
the long axis paralleling direction of flow of the L2
former glacier. _
Eolian: Applies to deposits which are due to the trans- ifi
porting action of the wind. o
o
Gabbro: A plutonic rock consisting of calcic plagioclose |
and clinopyroxene; loosely used to describe any .
coarse-grained dark igneous rock. 2R
Glaciofluvial: Fluvioglacial. Pertaining to streams flowing from ;:f
glaciers or to the deposits made by such streams. o
| -
Gneiss: A coarse-grained rock in which bands rich in :
granular minerals alternate with bands in which ﬁjg
schistose minerals predominate. };;
Granite/Granitic: A plutonic rock consisting of alkalic feldspar and
quartz. -
Groundwater: Water beneath the land surface in the saturated .f%
zone that is under atmosy’eric or artesian pres- }f?
sure. ez
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Hazardous Waste:

Head (Hydraulic):

Hydraulic Conductivity:

Karst:

Lacustrine:

Leachate:

Metamorphic Rock:

Metavolcanic:

Moraine:

Muscovite:

Vutwash:

Pegmatite:
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A solid waste, or combination of solid wastes,
which because of its quantity, concentration, or
physical, chemical or infectious characteristics
may cause or significantly contribute to an
increase in mortality or an increase in serious,
irreversible, or incapacitating reversible ill-
ness; or pose a substantial present or potential
h: zard to human health or the environment when
improperly treated, stored, transported, or dis-
posed of, or otherwise managed.

The height above a datum (sea level) at which a
column of fluid can be supported by the static
pressure at that point.

The volume of water that will move in unit time
under a unit hydraulic gradient through a unit
area measured at right angles to the direction of
flow.

A limestone plateau marked by sinks or holes
interspersed with abrupt ridges and irregular
protuberant rocks.

0f, or pertaining to, or formed in lakes.

Contaminated liquid discharge from a waste dis-
posal site to either surface or subsurface recep-
tors. It is created by fluid percolation through
and from waste materials.

Rock formed in the solid state in response to
pronounced changes of temperature, pressure, and
chemical environment.

Partially metamorphosed volcanic rocks.

Glacial drift deposited by direct glacial action
and having constructional topography independent
of control by the surface on which the drift lies.

A mineral member of the mica group, the common
white, green, red or light brown mica of granites,
gneisses and schists.

Dritt deposited by melt water streams beyond
active glacial ice.

Coarse~grained igneous rocks most commonly found
as dikes associated with a large m.ss of plutonic
rock of finer grain size.
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Permeability:

Piezometric:

Plutonic:

Schist:

Spit:

Syenite:

Terrace:

Till:

¥

Transmissivity:

Unconfined Groundwater:

Water Table:
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A rock's capacity for transmitting fluid. Depends
upon the size and shape of the pores and their
interconnections.

Pertains to the surface formed by the hydraulic
head in an aquifer. Provides indication of
groundwater flow direction within the aquifer.

Applies to a body of igneous rock that was formed
beneath the surface of the earth by consolidation
of magma.

A medium- or coarse-grained metamorphic rock with
subparallel orientation of the micaceous minerals
which dominate its composition.

A small point of land or narrow shoal projecting
into a body of water from the shore.

A plutonic igneous rock consisting principally of
alkalic feldspar wusually with hornblende or
biotite.

A relatively flat, horizontal or gently inclined
surface which are bounded by a steeper ascending
slope on one side and by a steeper descending slop
on the opposite side. Step-like in character.

Nonsorted, nonstratified sediment carried or
deposited by a glacier.

The rate of flow of water through a vertical strip
of aquifer one unit wide extending the full
saturated thickness of the aquifer under a unit
hydraulic gradient.

Unconfined groundwater is water in an aquifer that
has a water table.

An imaginary surface in an unconfined water body
at which the water pressure is atmospheric. It is
essentially the top of the saturated zone.
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GLOSSARY OF ABBREVIATIONS

ABG/DE Air Base Group/Civil Engir ering

ABG/LG Air Base Group/Logistics

ADSMO Air Defense Systems Management _fice
AFB Air Force Base

AFESC Air Force Engineering and Service Center
AFGL Air Force Geophysical Laboratory

AFS Air Force Station

AFSC Air Force Systems Command

ASID Air Systems Integration Division

BES Bioenvironmental Engineering Services
CERCLA Comprehensive Environmental Response, Compensation and

Liability Act

DCE Dichloroethy) ¢ne

DEQPPM Defense Environmental Quality Program Policy Memorandum
DOD Department of Defense

DOT Department of Transportation

DPDO Defense Property Disposal Office

EPA Environmental Protection Agency

ESD Electronic Systems Division

ESD/IM Electronic Systems Division/Management Services
ESD/SG Electronic Systems Division/Office of the Surgeon
HARM Hazard Assessment Rating Methodology

HTH Tradename for calcium hypochlorite

HC1 Hydrochloric acid

IRP Installation Restoration Program
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mg/1
MIT
MPA
MSL
OPR
PCB
POL
ppm
RADC
RADC/ET
RCRA
SPCC
TCE

USAF
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Miligrams per liter

Massachusetts Institute of Technology
Massachusetts Port Authority

Mean sea level

Office of Primary Responsibility
Pclychlorinated biphenyls

Petroleum, Oil, and Lubricants

Parts per million

Rome Air Development Center

Rome Air Development Center/Electronic Technology Office
Resource Conservation and Recovery Act

Spill Prevention Control and Countermeasures
Trichloroethylene

United States Air Force
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