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IEJVE SU1ARY

A. Introduction

The Automated Sciences Group, Inc. (ASG) was retained in January 1988 to
conduct 7he Installation Restoration Program (IRP) Preliminary Assesmnt of
the Maryland Air National Guard (ANG), Martin State Airport, Baltimore,
Maryland (hereinafter referred to as the Base), under contract No. DE-ACO5-
870R21642. The Preliminary Assessment included the following:

o An onsite visit including interviews with 20 Base employees

conducted by ASG personnel during 26-29 January 1988.

o The acquisition and analysis of pertinent information and records on
industrial chemical usage and past waste generation and disposal at

the Base.

o The aoquisition and analysis of available geologic, hydrologic,
meteorologic, and environmental data from pertinent Federal, State,
and local agencies.

o The identification of sites on the Base which may be potentially

contaminated with industrial chemical materials.

o Reumndations for follow-on activities.

B. Major Findings

7he major operations of the ANG that have used and disposed of industrial
chenical materials/wastes include aircraft maintenanc; aerospace ground

equimnt (AGE) maintenance; ground vehicle maintenance; petroleum, oil, and
lubricant (OL) rt and distribution; and air wapons control. The

creratiAzw involve such activities as corrosion control, nUnlLst.tirve

Jizupecticry (NDI), fuiel cell maintenance, engine mainten-e, hydraulics,



I

structural repair, and wheel and tire maintenance. Waste oils, recovered i
fuels, paint wastes, spent cleaners, acids, strippers, and solvents ware

generated by these activities.

Interviews with 20 installation personnel and a field survey resulted in the

identification of fifteen disposal and/or spill sites at the Base. Sites

1-12 are potentially oontaminated with industrial materials resulting fron

Air National Guard (ANG) operations. There was no evidence of any

ontamination from ANG operations present at sites 13-15. The following are

the identified sites: I
" Site No. 1 - Old Underground POL Storage Area

o Site No. 2 - leaking Underground Storage Tank (Bldg 1080)

o Site No. 3 - Hazardous Waste Collection Area (Bldg 1060)

o Site No. 4 - Leaking Underground Storage Tank (Bldg 1100)

o Site No. 5 - leaking Undergrond Storage Tank (Bldg 1120)

o Site No. 6 - Old Aircraft Wash Rack (Bldg 2040) I
o Site No. 7 - Removed Underground MGAS Storage Tank (Bldg 1140)

o Site No. 8 - Motor Vehicle Wash Area (Bldg 2110) n

o Site No. 9 - New Fire Training Area (Bldg 2070)

o Site No. 10 - Old Fire Training Area (Bldg 3010)

o Site No. 11 - Aboveground POL Storage Area

o Site No. 12 - Gun Butts

o Site No. 13 - Vehicle Maintenance (Bldg 2110)

o Site No. 14 - Non-Potable Wells

o Site No. 15 - National Pollutant Discharge Elimination System i
(NPEUS) Areas I

Sites 1-12 were assigned a Hazard Assessmnt Score (HAS) utilizing the Air

Force Hazard Assessment Rating Methodology (HARM. There was no visible

eviIeme or analytical results of citamination present at Site No. 12.

Howver, based on interviewee responses and past usage of the area, it was

rated. No HARM ratings were assigned to sites 13-15.

I
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Sites 1, 9, and 10 had been previously evaluated by Hazardous Materials
Techmical Canter (HMIC) during the onduct of Phasc- I Pacords Eeardi dated

February 1986. HMIC also evaluated sites 13-15. Since no evidence of any
contamination from ANG operations was present at these sites, it was their

opinicn that these sites did not require scoring under the HARM methodology.

C. Conclusions

Sites 1-12 were identified as potentially contaminated and are considered to
have the potential for contaminant migration. There was no evidence of any

contamination from ANG operations present at sites 13-15.

Site No. 1 - Old LrIergrcund POL StoraCe Area (HAS-70)

This site contained four 25,000 gallon Undergrourx Storage Tanks (UST)
which were installed in 1958 and removed in Deber 1986. The presence of

noticeable odors, the results of soil sanple analyses, and the shallow -water

table are the basis for the conclusion that this site represents a potential
threat to local surface and grun-d water.

Site No. 2 - Leaking HeatinM Oil ULW (HAS-76)
This tank was installed during the 1960s and was removed fran service in
late fall 1987 when leak test results (October 1987) indicated that fuel oil
ha leaked frnm the tank thereby representing a potential threat to ground

water.

Site No. 3 - Hazardous Waste Collection Area MHAS-59)
7he area to the west of Building 1060 was a major point for the collection

of liquid waste materials for many years. Interviewe respunses irdicate
that spillage occurred in the area thereby representing a potential threat

to ground water.

ES-3
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Site No. 4 - Leakig Heating. Oil UST (HAS-76) I
This tank was installed during the 1960s and was rmoved from service in

late fall 1987 when leak test results (October 1987) indicated that fuel oil

had Leaked from the tank thereby representing a potential threat to ground

water.

Site No. 5 - Leak-g Heating Oil UST (HAS-76)

This tank was installed during the 1960s and is still being used by Building

1100. Leak test results (October 1987) indicated that fuel oil has leaked

frm this tank thereby representing a potential threat to ground water.

Site No. 6 - Old Aircraft Wash Rack (HAS-58) 3
This area was used as an area to wash aircraft for many years. A variety of

industrial cleaning materials was used. Runoff fran this operation

represents a potential threat to local surface and ground water.

Site No. 7 - Remved Urden i MDGAS Tank (HAS-70) i
In February 1987, a MOGAS tank was remnved fran the area north of Building

1140. Analyses of ground-water samples indicated the presence of volatile

halocarbons and aromatics.

Site No. 8 - Motor Vehicle Wash Area (HAS-50)
Since 1980, the area northwest of Building 2110 has been used for motor

vehicle washing. The wash water flows into a sand trap which feeds into an

oil/water separator. The oil fraction f] ms into a holding tank while the

oil-free water fraction flows into the sanitary sewer. Interviewee

testimony indicates that the trap had overflowed on at least one oscasion

and that the overflow may have entered an open drainage ditch thereby

represeting a potential threat to local surface and grcxnd water.

Site No. 9 - New Fire Training Area (HAS-63)

This site ar-wisted of an unlined, earthen/graveled area used for fire

filiing training from 1975 to 1979. Several drums of JP-4 and other

flamnbles were burd during each fire training eercise. This site is

being omsidred due to the possibility that a portion of the flamables

rmmined to seep into the soil or to run off into surface drainage.

ES-4I
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Site No. 10 - Old Fire Traininq Area (HAS-69)
This site consisted of an unlined, earthe/graveled area used for fire
fightir training from 1957 to 1974. Several drms of JP-4 and other

flammables were burned during each fire training exercise. This site is
being considered due to the possibility that a portion of the flammables
remained to seep into the soil or to run off into surface drainage.

Site No. 11 - Aboveqrcund POL StoraQe Area (HAS-72)
This area was constructed in 1986 and consists of two 210,000 gallon above-

ground JP-4 (jet fuel) storage tanks. Each tank area is enclosed within
a structured containment area and contains a sump or catch basin for the
collection of water and/or fuel spills. The basins flow into exterior catch
basins which discharge into an oil/water separator.

During the early morning hours of 31 July 1987, an unauthorized fuel
transfer operation caused a fuel spill at the JP-4 Fuel Storage Area. After

fuel recovery operations, some of the JP-4 fuel was unacconted for.
onsidering the results of shallow soil boring sanple analyses, the

observation of a sheen on a drainage ditch 200 feet downstream, the shallow
water table, and the close proximity to the Chesapeake Bay, this site

presents a high potential contamination threat tL local surface and ground

water.

Site No. 12 - Gun Butt (HAS-36)
The Gun Butt is a structure onstructed by the previous tenant as an area

for test firing weapons. The MD ANG utilized the area for test firing F-86
aircraft 50-caliber weapons which may pose potential threat of lead
contamination to the local surface and gruvird water.

Site No. 13 - Vehicle Maintenance (No Ratint)

Vehicle uantenae activities in Building 2110 involve the storage and
distributicz of MOGAS and diesel fuel. These fuels are stored in

urergr al storage tanks. 7he motor pool also uses and disposes of

ES-5
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potentially hazardus wastes. There was no evidence indicating that any

significant spill or disposal problers have ever been associated with the

shops in this building. Therefore, no HARM rating is necessary.

Site No. 14 - NcwHtable Wells (No Ratin)i

There are two walls on Base. One is located behind the K.0. Building

(Building 5045), and the other is near the munitions facility (Building

5100). These wells have been sampled and analyzer several tiues, and I
results have indicated levels of diloroenzene that were present at or

slightly above the detection limit. These wells are no longer utilized for

drinking water but are used for process water for other activities at these

locations. No direct souroe for the possible contamination has been

determined. For this reason, this site has not received a HARM rating.

Site No. 15 - National Pollutant DiggbMN Elimination System (NP Areas i
(No 1atQ n

The State of Maryland's Aviation Adinistration maintains a NPOES permit for

waste stream discharges at the Martin State Airport. The Maryland Aviation

Administration indicated that there are no problem discharge areas at

Maryland ANGB. Therefore, no HAR4 rating of such areas is necessary.

D. Facomudaticns i
Initial investigative stages of the IRP Site Investigation are r aeded

for Sites 1-12 which have been identified as potential hazardous waste
and/or spill sites. At sites 13-15, no evidence of contaminating events as

a result of ANG activities was found. Therefore, these sites do not warrant

any further IRP action.

I
I
I
I
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I. INTRODUCTION

A. Background

The 175th Tactical Fighter Group (TFG) and the 135th Tactical Airlift Group

(TAG), Maryland Air National Guard (ANG) are located at the Martin State

Airport, in Baltimore County Maryland (hereinafter referred to as the

Base). The airport is a state owned facility situated 10 miles east of the

City of Baltimore and has been used by the ANG since 1955. Over the years
the types of military aircraft based and serviced there varied and included

both piston and turbine powered aircraft. Both past and present operations

have involved the use of potentially hazardous materials and the disposal of

wastes. Because of the use of these materials and the disposal of the

resultant wastes, the National Guard Bureau (NGB) has inplemented its

Installation Restoration Program (IRP).

The Department of Defense (DOD) Installation Restoration Program (IRP) is a

cauprehensive program designed to:

o Identify and fully evaluate suspected problem associated with past

hazardous waste disposal and/or spill sites on DOD installations,

and

o Control hazards to human health, welfare, and the environment that

may have resulted fran these past practices.

The operational activities of the IRP are currently defined and described as

follow:

Preliminary Assessment (PA) - A records search designed to identify and

evaluate past disposal and/or spill sites which might pose a potential

and/or actual hazard to public health, welfare, or the environment.

Site Investigation/Reuedial Investiaation/Feasibilitv Study (SI/RI FS) - The

Site Investigation consists of field activities designed to confirm the

presence or absence of contamination at the sites identified as a result of

I-i



n
the PA. The Remeidii investigation consists of field activities designed
to quantify the types and extent of contamination present, including

migration pathways.

If applicable, a public health evaluation is performed to analyze the

collected data. Field tests are required which may necessitate the
installation of monitoring wells or the collection and analysis of water,

soil, and/or sediment samples. Careful documentation and quality control

procedures, in acoordance with CERCIA/SARA guidelines, ensure the validity

of data. Hydrogeologic studies are conducted to determine the underlying

strata, groundwater flow rates, and direction of contamination migration.

The firdings from these studies result in the seltction of one or more of

the following options:

o No further action - Investigations do not indicate harmful levels of n

contamination and do not pose a significant threat to human health

or the environment. The site does not warrant further IRP action

and a Decision Document (DO) will be prepared to close cut the site.

o long-term monitoring - Evaluations do not detect sufficient U
contamination to justify costly remedial actions. Lnng-tenn

monitoring may be recommended to detect the possibility of future

problems.

o Feasibility Study - Investigations confirm the presence of

contamination that may pose a threat to human health and/or the

environment, and some form of remedial action is indicated. The

Feasibility study is therefore designed and developed to identify

and select the most appropriate remedial action. The FS may include

individual sites, groups of sites, or all sites on an installation.

Remedial alternatives are chosen acoordirM to engineerirq and cost

feasibility, state/federal regulatory requiremnts, public health

effects, and environmental impacts. The end result of the FS is

the selection of the most appropriate renmdial action by the ANG

with concurrence by state and/or federal regulatory agencies.

1-2 I
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Remedial Desian/Remedial Action (RD/RA) - The RD involves formulation and
appro.al of the engineering designs required to implement the selected

remedial action. The RA is the actual implementation of the remedial
alternative. It refers to the accomplishment of measures to eliminate the
hazard or, at a minimm, reduce it to an acceptable limit. Covering a

landfill with an impermeable cap, pumping and treating contaminated
groundwater, installing a new water distribution system, and in-situ

biodegradation of contaminated soils are examples of remedial measures that

might be selected. In some cases, after the remedial actions have been
completed, a long-term monitoring system may be installed a precautionary

measure to detect any contaminant migration or to document the efficiency of
remediation.

Research and Development (R&D) - R&D activities are not always applicable
for an IRP site, but may be necessary if there is a requirement for
additional research and development of control measures. R&D tasks may be
initiated for sites that can not be characterized or controlled through the
application of currently available, proven technology. It can also, in some

instances, be used for sites deemed suitable for evaluating new

technologies.

Immediate Action Alternatives - At any point, it may be determined that a
former waste disposal site poses an irmediate threat to public health or the

environment, thus necessitating prompt removal of the contaminant.

Immediate actions, such as limiting access to the site, capping or removing

contaminated soils and/or providing an alternate water suply may suffice as

effective control measures. Sites requiring inmediate removal action
maintain IRP status in order to determine the need for additional remedial
planning or long-term monitoring. Removal measures or other appropriate

rmdial actions may be implemented during any pase of an IRP project.

1-3
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B. Purpose

Mhe purpose of this IRP Preliminary Assessment is to identify and evaluate

suspected problens associated with past waste handling procedures, disposal

sites, and spill sites on the Base. The potential for the migration of

contaminants is evaluated by visiting the Base, reviewing existing
environmental information, analyzing Base records concerning the use and

generation of potentially hazardous materials and/or wastes, and conducting

interviews with past and present Base personnel who are familiar with past

material management activities. Relevant information collected and analyzed

as a part of the Records Search included the history of the Base, with

special emphasis on the history of the shop operations and their past

materials and/or waste management procedures; the local geological,

hydrological, and meteorological conditions that may affect migration of

contaminants; local land use, public utilities, and zoning requirements that

affect the potential for exposure to contaminants; and the ecological

settings (e.g., environmentally sensitive habitats, or evidence of

environmental stress).

C. Scope

The scope of this Preliminary Assessment is limited to spills, leaks, or i
disposal procedures on the Base or on property for which the Air National

Guard was the sole user, and includes:

o an onsite visit;

o the acquisition of pertinent information and records on past

materials use and waste generation and disposal practices at the

Base;

o the acquisition of available geologic, hydrologic, meteorologic,

laid use and zoning, critical habitat, and utility data from various

Federal, Maryland State, and local agencies;

I
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o a review and analysis of all information obtained;

o the identification of possible contaminant sources, migration

pathways, and receptors of said contaminants; and

o the preparation of a report.

The onsite visit and interviews with past and present personnel were

conducted during the period 26-29 January 1988. The ASG effort was

conducted by the following individuals:

o Mr. Richard J. Burtnett, Project Manager, Aerospace Safety Engineer;

o Mr. David R. Styers, Chemist/Civil Engineer/Health Physicist;

o Mr. Thomas Ward Dilworth, Geologist/Civil Engineer; and

o Mr. Mick Wiest, Environmental Scientist

Resumes are included as Appendix A.

In addition, Mr. Tam Webb of PEER Associates was present during the initial

stages of the assessmnt for the purpose of assisting ASG personnel in the

scheduling and conduct of on base activities.

Individuals frum the ANG who assisted in the preliminary assessment include:

o Mr. Daniel P. Waltz, Project Officer, Hydrogeologist, ANGSC/DER;
o 1T=. Henry C. Shero, Base Civil Engineer;

o CPT. Scott A. Kearby, Asst. Base Civil Engineer; and

o M/SGr. Charles A. Smith, 175th TAC Clinic/SGPB;

and other selected members of the MD ANG. The Point of Contact at the Base

was CPT. Scott A. Karby, Assistant Base Civil Engineer.

1-5
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D. Methodology

A flow chart of the IRP Preliminary Assessment Methodology is presented in

Figure 1. This Preliminary Assessment Methodology, to the greatest extent

possible, ensures a omprehensive collection and review of pertinent site

specific information and is utilized in the identification and assessment of
potential waste spill/disposal sites.

The Preliminary Assessment began with a site visit to the Base to identify

all shop operations or activities on the installation that may have utilized 3
potentially hazardous materials or generated potentially hazardous wastes.
Next, an evaluation of past and present material and/or waste handling

procedures at the identified locations was made to deteridrne whether
environmental contamination may have occurred. The evaluation of these past

practices was facilitated by extensive interviews with 20 past and present
ANG personnel familiar with the various operating procedures at the

installation. These interviews were also utilized to define the areas on
the Base where any waste materials, either intentionally or inadvertently,
may have been used, spilled, stored, disposed of, or released into the
environment.

Historical records contained in the Base files were collected and reviewed I
to supplement the information obtained from interviews. Using the

information outlined above, a list of past waste spill/disposal sites on the i
Base was compiled for further evaluation. A general survey tour of the

identified spill/disposal sites, the Base, and the surrounding area was i
corducted to determine the presence of visible contamination and to help
assess the potential for contaminant migration. Particular attention was
given to locating nearby drainage ditches, surface water bodies, residences,

and wells. i

Detailed geological, hydrological, meteorological, developmental (land use

and zoning), and environmental data for the area of study were also dbtaind I

i
I-6 i
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INSTALLATION PRELIMINARY ASSESSMENT Fgure1

RESTORATION PROGRAM Methodology Flow Chart

DECISION TREE
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i
frcm appropriate Federal, State, and local agencies as identified in

Appendix B. This information was gathered in order to be used in the

determination of possible receptors and migration pathways. Following a

detailed analysis of all the information obtained, twelve of the fifteen

sites were identified as potentially contaminated with materials resulting

frum ANG operations. The potential for contaminant migration exists at

sites 1-12. There was no evidence of any contamination from ANG operations
present at sites 13-15. Where sufficient information was available, sites

were numerically scored utilizing the Air Force Hazard Assessment Rating

Methodology (HARM). A description of HAM is presented in Appendix C.
Copies of ccmpleted Hazardous Assessment Rating Forms are found in Appendix

D. Follow-up investigations have been reomerded for sites 1-12. No

further IRP action is recommended for sites 13-15.

iI
I
I
i
i
i
i
i
I
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II. INSrALIATION DESCRIPTION

A. Location

The 175th TEU and the 135th TAG are located at the Martin State Airport,

approximately 10 miles east of the center of the City of Baltimore,

Maryland, in Baltimore County (see Figure 2 for site location and Figure 3

for the inmdiiate surrouding area). The Base occupies 175 acres in the

northern portion of the airport complex. Figure 4 displays the Air National

Guard property studied for this Preliminary Assessment.

B. Organization and History

The Maryland ANG's 175th TFG was activated in August 1946, as the 104th

Tactical Fighter Squadron. It was equipped with P-47 aircraft and located

at Harbor Field, Baltimore, Maryland. During the 1953-55 time period, it
was equipped with F-86 aircraft with the unit's location split between

Frierdship Airport and Harbor Field Airport, Baltimore, Maryland. In June

1955, it moved to the Base. The first aircraft to be stationed at the Base

was the F-86. In October 1962, the 104th was reorganized and redesignated

the 175th TFG. In January 1970, the 175th converted to the A-37 aircraft

and in October 1979, converted to the A-10 aircraft which it presently

operates.

The 135th TAG was activated in September 1955, as the 135th Air Resupply

Group. It was equipped with HJ-16 aircraft and based at Harbor Field,

Baltimore, Maryland. On 1 April 1960, the unit was transferred to a site

southwest of the Base at the Martin State Airport. The group underwent a

nmber of missions and equipment changes during the period to 1 April 1977.

At that time, the group was reorganized and designated the 135th TAG and

equipped with C-7 aircraft. On 1 October 1980, the group converted to C-130

aircraft which it presently operates and in June 1981, moved to its present

facilities on the Base.

1H02228A. WP/25 II-1
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Figure 2. Site Location Map of Maryland Air National Guard,
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III. EVIRNMENTAL SEIrING

A. Meteorology

Annual precipitation amounts can vary by several inches in the Baltimore

area. This is probably due to the moderating effects induced by the

Chesapeake Bay. The following list of annual precipitations reveals such

differences:

o Baltimore-Washington International Airport, located approximately 8

miles southwest of downtown Baltimore, reports an annual average of

41.84 inches;

o Baltimore City reports 43.39 inches;
o Towson, located approximately 5 miles north of downtwn Baltimore,

reports 46.71 inches; and

o Chestertown, located approximately 25 miles east of Baltimore,

across the Bay on Delmarva Peninsula, reports 43.94 inches.

Since the MD ANG B'e at Middle River is situated so close to the bay, it is

likely that it receives rainfall amounts similar to Baltimore City which is

also on the bay. A good working value would therefore be 43.5 inches

annually. The calculation of net precipitation was carried out acording to

the method outlined in the Federal Register (47 FR 31224, 16 July 1982) and

resulted in a value of 7.5 inches per year. Rainfall intensity based on

the 1 year, 24 hour rainfall (47 FR31235, 16 July 1982, Figure 8) is 2.7

inches.

B. Geology

The Middle River area of Baltimore County is situated on the unconsolidated

to semiccnsolidated Potomac Group sediments of lower Cretaceous age. These

sedimentary deposits are cimposed of clay, silt, sand, and gravel due to the

differing envircrents that formed them, and are divided into three major

formations: the Patapsco, the Arundel, and the Patuxent (listed in order of

1II-i



I

increasing age). These lower Cretaceous seiment beds overlie Precambrian n

and/or Paleozoic basement rocks comprised of gneiss, sdist, and gabbro

located at depths of fran 300 to 375 feet beneath the MD ANG Base. I

Te PatuDent formation is the lowest lying bed. It outcrops parallel to

the Fall Line, generally dipping towards the southeast at approximately 80

feet per mil. Its thickness ranges from 50 to 250 feet but with a gradual

increase in ickness occurring towards the dip direction. The top of the

Patuxent formation ranges fron 200 feet below sea level at the northwest

corner of the MD ANG site to about 250 feet below sea level at the southeast

end of the site. The lithology of the Patuxent is typified by sand and

gravel interbedded with discontinuous lenses of clay silt. The sand and

gravel are mostly composed of quartz. Th- bed exhibits an overall upward

gradation cdnge with the coarser gravel and sand in the basal portion,

wtdle th2 upper portions are coxrosed of finer sands and silty clay.

The Arundel formation overlies the Patuxent and ranges from 25 to 200 feet 1
thick, becoming thicker towards the southeast dip direction. Indirect

evidence suggests that the Arundel is approximately 100 to 150 feet thick I
where it undealies the Base. The typical Arundel lithology is clay with

interbe %ed lenses of silty clay where the predominant mineral constituents

are illite and kaolinite. Lignitic material is also cammn.

The Patapsco formation is the uppermost sediment bed underlying the site. I
It too dips tomards the southeast at apprximately 80 feet per mile. The

range of thickness for this formation can be fran 0 to 200 feet thick with

thickening of the bed generally occurring down dip towards the scutheast.

The thickness of the Patapsco undlerneath the Base appears to extend Er, I
roar ground surface to a depth of 100 to 140 feet, being more shallow at the

northwest end of the Base. The lithology of the Patapsco is xquosed of 3
interbeded sand, silts, and clays with the major minerals being quartz,

iMite, and kaolinite.

111-2
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A well, drilled about 1.5 miles south of the MD ANG Base, indicated that the

Patapsco occurred from ground surface to 101 feet below the surface, the

Arundel occurred from 101 to 220 feet, and the Patuxent occurr from 220

to probably 350 feet. All measurements were taken from ground surface

(Bennett and Meyer, pp. 389-90, also Plate 5). The generalized well log

for this well is shown in Table 1.

The soils of the MD ANG Base are mainly represented by the soil type

Mattapex-Urban land complex but with tw) small parcels listed as Woodstown

loam and one small parcel listed as man made land (probably generated from
dreding in the surroundir waterways). locations of the different soil

types on Base property can be found in Figure 5, Soil Map and Surface Water

Drainage Patterns. The following soil descriptions were derived from Soil

Survey. Baltimore County. Marylaid (1976).

o Mattapex - Urban land complex: Consists of soils of the Mattapex
series that have been cut, filled, graded, or otherwise reworked for

non-farm uses. The Mattapex series itself consists of deep,

moderately well-drained, level to gently sloping soils of the

uplands of the Coastal Plain. These soils were apparently formed

fran older deposits of silty material which had been underlain by

coarser sediments. The MD ANG Base appears to have been graded in

most areas. Permeability is often moderately slow. These soils are

usually strongly to very strongly acid and have a high available

moisture capacity.

o Woodstown loam: The Woodstown series consists of deep, moderately

well-drained, level to gently sloping soils on the uplands of the

Coastal Plain. The parent materials were probably unc solidated

sediments composed mostly of sand but with some silts and clays.

The loam specified here tends to contain more silt and less sand
than the basic series. This soil tends to be well suited to

cultivated crops, pasture, and trees; however, artificial drainage

is usually needed for most crops. Permeability is moderate. Soils

are very strongly acid to extremely acid.
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GENERALIZED WELL LOG FOR WELL Bal Ff 20

FOI0ATON THICKNESS DEPTH BELOW SURFACE
(feet) (feet)

Patapsco Formation

Clay, red 15 15
Sand, coarse 7 22
Clay, red 36 58
Sandstone 3 61
Sand , fine 3 64
Clay, red 6 70
Sand, coarse 4 74
Clay, red 6 80
Sand, fine 4 84
Clay, red 10 94
Sand, fine 6 100
Sandstone, very hard 1 101

Arundel Formation

Clay, red 119 220

Patuxent Formation

Sandstone 1 221
Sand, coarse 3 224

Crystalline bedrock would probably be mn -intered at 350 feet depth frxm
surface.

Elevation at the well site was recorded as 10 feet above sea level.

Table 1 Generalized well log of nearby well shwing typical
stratigraphy underneath MD ANG Base. Taken from Bennett and Meyer,
1952, pp. 389-90, also Plate 5.
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C. Hydrology

A discussion of the hydrology at the Base is necessary in order to provide a 3
framework for the possible pathways along which contaminants could travel.

Ths subject is divided into two parts, surface water and ground water.

This information is intended to be an aid in conceptualizing a pathways
model to be used in the determination of possible waste migration.

Another purpose for considering the Base hydrology is to assist in the

determination of the possible reception of any contamination that could 3
migrate along existing pathways.

1. Surface Water

Flood data for the Base are illustrated on the Flood Insurance Rate Map 1

(KIM) of Baltimore County. This map was generated by the National Flood

Insurance Program and was obtained from the Baltimore County zoning office I
in Tciwson, Maryland. It indicates that the Base does not lie in a flood

plain associated with a 100 year flood. n

The Base is basically bounded by water on three sides; directly on only one.

The drainage on the Base can be divided into three areas. Figure 5, Soils

Map and Surface Water Drainage Patterns, shows the boundaries between these

areas as well as major paths of drainage. The older portion of the Base I
facilities feeds into drainage ditches and underground storm sewers which

sipty into the open dainage ditch along the south side of Eastern 1

Boulevard. This ditch travels less than a mile to its discharge point into

Frog Mortar Creek. The new facilities, including most of the Aircraft l

parking ranp, drain into ditches and underground drains which discharge into

the large drainage ditch that runs frm just north of the new POL storage

facility east into Frog Mortar Creek. The drainage in and around the

co itaii-nt for the new POL facility also discharges into this large

drainage ditch. Hwever, drainage from the POL interior contairment and
runoff frcn the C-130 aircraft parking ranp passes through an oil/water

separator first. The third surface drainage pathway covers the rest of the l

111-6 1
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Base. This involves the area south and east of the new POL facility and

extends to the southerrmcst boundary of the newly acquired property around

the unitions facilities.

The Maryland State Department of Environmental Protection, Department of

Natural Resources, has restricted shellfish harvesting in these waterways.

Fecal coliform levels have sometimes been slightly elevated particularly

after a moderate rainfall drains into the waterways. The cause for this is

most likely due to population increases and changing land use.

2. Ground Water

Grourd-water supplies in the Baltimore area are mostly obtained from two

separate aquifers, the Patuxent and the Patapsco formations. While the

Patuxent is the major aquifer utilized, especially in Baltimore city itself,
the Patapsco becomes more commonly used east and northeast of the city

(e.g., the Middle River Area where the MD ANG Base is located).

The Patuxent formation crops out in a band runmnig alongside the Fall Line

and dips southeast towards the Chesapeake Bay. The underlying crystalline

basement rocks tend to be relatively impermeable, as compared to the

Patuxent, and serve as a lower confining unit. The Arundel clay overlies

the Patuxent and serves as the upper confining unit with permeabilities

estimated fran 10- 9 to 10-11 feet per second. The Patapsco formation

overlies the Arundel and is generally unconfined in much of the Baltimore

area, including the MD ANG Base. However, some areas of compacted fill may
affect the behavior of the underlying water table. Earthworking activities

usually alter the structure, porosity, and permeability of the reworked
soils; this is particularly true when soils are compacted. The construction

activities that have occurred on the Base have produced localized lenses of

less permeable, tightly packed soil fill upon which the buildings rest.

7e presenue of these lenses may alter the immediate soil permeability and

therefore may locally depress the ivrater table immediately beneath such

lenses of ccmpacted fill.
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The Patuxent aquifer is recharged directly by rainfall in its outcrop area.

The net precipitation that actually percolates into the aquifer averages

about one to three inches per year. Same recharge to or discharge frum the

Patuxent may occur through the Arundel if there is a significant difference

in the hydraulic heads of the Patuxent relative to the Patapsco. Some

Pleistocene erosional channels may have breached the Arundel clay in

places (as has happened in the harbor area of Baltimore City) allowing for

transfer of ground water between the Patapsco and the Patuxent. l
The hydrologic bourdaries of the Patuxent generally coincide with its local

recharge and discharge areas. The discharge cocurs for the most part

beneath the Chesapeake Bay with only a small caomnent passing under the Bay

to the Delmarva Peninsula. The Patapsco discharges directly into the

C2~ipeake Bay.

These two aquifers have been heavily punped for industrial purposes over the

last 100 years which has resulted in brackish water intrusion of the

Patapsco. Most of the pupir from the Patapsco in the heavily 3
industrialized area of Baltimore was abandoned throughout the period of the

late 1940's and through the 1950's which has allowed the water levels in the

Patapsco to return to near normal prepumping levels. Although the Patuxent

is well protected from brackish water intrusion in most areas, the breaching

of the Arundel clay in the harbor near the Canton and Fairfield districts,
combined with the heavy industrial pmping, has induced a brackish water

plume approxmately four miles in diameter. This plume remains a major 1
water quality problem in the harbor area. I
Despite the consequences of over-pumping mentioned in the previous

paragraph, the ground-water quality in the Middle River area remains

relatively uncntaminated. Turbidity is probably one of the major

culaints reported in some Patapsco wells. The majority of the wells in

the area around the Base tap the Patapsco. These wells vary greatly in 1
depth depending on the location of water-bearing lenses of coarser

I
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sediments. There are probably between 15 to 20 wells within a one mile
radius of the Base. Most of these are domestic wells. Municipal water is

rw supplied to this area. Although they represent possible receptors of

contaminated ground water, many of these wells are probably no longer used

for drinking water.

Although the direction of ground-water flow has not been directly observed
at the Base, it can be assumed that the surficial (water-table) aquifer

will tend to flow away from topographic rises and toward open water. Actual

field determination of site specific ground-water gradients is not within
the scope of this Preliminary Assessment. Such a determination would take

place during the next IRP activity.

D. Background Levels

The amount of useful information concernirn the geochemical background

levels in the local soil and groundwater was fair to satisfactory. The

Maryland Geological Survey's "%eport of Investigations No. 43" includes a

section on ground-water geochemistry of the lower Cretaceous aquifers.
However, the closest sampled well that taps the surficial Patapsco Aquifer

is located approximately 6.5 miles southwest of the Base. This well is

identified as U.S.G.S Well No. Fe 68 with state permit No. BA-73-6533 and is

located near the Dundalk district. Since this is the closest sampling

location to the Base, it represents the best estimate, from available data,

of the Patapsco geochemistry around the Base. The sample data are listed

below. The sanples were taken 26 July 1982.

Major dissolved constituents and nutrients:

o Silica - 7.0 milligrans per liter (mg/L) as SiO2

O Oxygen - <0.2 mg/L

o Iron - 75 micrograms per liter (ug/L) as Fe

o Calcium - 0.5 mg/L as Ca

o Magnesium - 0.3 mg/L as Mg
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o Sodium - 1. 6 mg/L as Na

o Potassium - 0.2 rr/L as K

o Alkalinity, field - 5.0 mg/L as CaCO 3

o Sulfate - 1.0 mg/L as S04

o Chloride - 1.7 mg/L as Cl

o Fluoride - <0.1 mg/L as F

o Solids, residue at 1800 C - 18 mg/L

O Hardness - 3 mg/L as CaC 3

o Specific conductance - 20 micromhos (umhos) @ 250C

SpH - 5.4 units

o Tewperature - 150 C

There were no data for dissolved nitrates, nitrogen (anmnia and organics), i

total nitrogen, or dissolved hydrogen sulfide. i

Minor and trace dissolved constituents: I
o Chromium - <1 ug/L as Cr

o Total Organic Carbon - 0.4 ug/L as C

o Arsenic - <1 ug/L as As

o Barium - 10 ug/L as Ba

o Beryllium - <1 ug/L as Be

o Boron - <10 ug/L as B

o Cadmium - <1 ug/L as Qd
o Cbalt - 4 ug/L as Co

o Copper- 9 ug/L as Cu U
o ead- 3 ug/Las Fb

o Manganese - 7 u/L as Mn3

" Molybdenum - <1 ug/L as Mo

o Nickel - 3 ug/L as Ni

o Silver - <1 uq/L as Ag

o Struntium - 2 uq/L as Sr

o Zinc - 94 uq/L as Zn i
o Antimy - <1i ugL as Sb

o Lithium - <4 ug/L as Li

III-10
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There were no data on dissolved organic ccupounds in any nearby Patapsco

wells. The closest wells with such data are over 10 miles west of the Base

in the industrial area of Baltimore. These wells generally contain <1 ug/L
of all the organic compounds of concern. When one of these wells does show

a noticeable concentration of scme ccupourd, it appears to be isolated

and does not occur in other wells in the industrial area. These isolated

concentrations indicate that there are no organic caftpounds of concern that

contribute to the normal background concentrations found near the Base.

Another sorce of background data comes fran a control sample of soil taken

on the Base property. This control sample was taken on or before

13 December 1986 along with four other soil samples. The control sample was

taken at a depth of approximately 1-2 feet fram the surface in a grassy area

between buildings 1040 and 1050. The purpose for taking these samples was
to investigate the suspicion of jet fuel contamination at the old POL

storage and operating facility. These samples were sent to the USAF

Occupational and Environmental Health Laboratory (OEL) at Brooks Air Force

Base, Texas, where a bioassay was performed on them frcm 7 - 9 January 1987.
This bioassay consisted of aquatic toxicity tests which utilize minnows as

target organisms. The tests were run for 72 hours with the surviving minnow

pcpulat-on being recorded at 24 hour intervals. In addition to the aquatic

toxicity tests, OEHL tested the samples for the EP Toxicity test, the
Corrositivity test, and the Ignitability test. The control sample was

found to be non-toxic to aquatic organisms, and it passed the other tests

mentioned above. The control sample should exhibit the background level of

soil and ground-water constituents. The following is a partial list of the

control sample results.

o Arsenic - <0.01 mg/L

o Barium - <1.0 mg/L

o Cadmium - <0.01 mg/L

o Crmium - <0.05 mg/L

o Lead - 0.19 mg/L
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o Mercury - <0.001 lag/L

o Selenium - <0.01 mg/L

o Silver - <0.01 mg/L

o pH -6.0

There are two wells on Base. One is located behind the K.O. Wilding I
(Bilding 5045), the other is near the munitions facility (Building

5100).

These wells have been sampled and analyzed several times. The results have

indicated levels of chlorbenzene that were present at or slightly above the

detection limit of 0.2 ug/L. These wells are no longer utilized for

drinking water but are used for process water for other activities at these

locations despite the fact that the levels of chlorobenzene have always been

below the acceptable limits for drinking water. The discontinuation of its

use as drinking water was a precautionary step taken by the Base

Bioenvironental Engineering Technician.

Field soil resistivity measurements were taken in the area of the new POL

facility on 3 August 1982. This survey was performed to provide soil

resistance values to be used for designing corrosion control, grounding, or

cathodic protection systems for the planned new POL facility. The test
results seemed to be fairly consistent with a range of between 7,000 and

13,000 om5 per centimeter ( cm /T). Most of the test results trended I
towards the high end of this range. U
Soil profiles at depth were determined for the initial Base construction

activities which occurred in 1956-57. The areas covered by this survey 3
included the older section of the Base, apron, and the extension of the

main runway. The soils were classified using the Unified Soil

Classification System (USCS). The soil profile data may be found on the

Base records of the Master Soil Plan and Profile sheets 20 and 21 out of 29,

dated 12 March 1956.

I
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IV. SITE EVALUATION

A. Activity Review

A review of Base records and interviews with past and present Base employees

resulted in the identification of specific operations within each activity
in which the majority of industrial chemicals are handled and wastes are

generated. Table 2 summarizes the major operations associated with each
activity, provides estimates of the quantities of waste currently being

generated by these operations, and describes the past and present disposal

methods for these wastes. If an operation is not listed in Table 2, then
that operation has been determined on a best-estimate basis to produce
negligible quantities of wastes ultimately requiring disposal.

B. Disposal/Spill Site Identification, Evaluation, and Hazard Assessment

Interviews with 20 installation personnel who had an average of 25 years

tenure at the Base and subsequent site inspections resulted in the
identification of 15 potentially contaminated waste disposal/spill sites.
It was determined that sites 1-12 are potentially contaminated with

materials resulting from ANG operations. No evidence of contamination fran
ANG operations was found for sites 13-15. If contaminants are found to be

present at a site, there would be a potential for migration. Sites 1-12
were scored using HARK (Appeniix C) and reccmended for further evaluation.

Figure 6 illustrates the locations of the potential sites. Site 15 is

located off of Base property at the east end of the outfall channel. Copies
of the conpleted Hazardous Assessment Rating Forms are found in Appendix D.

Also included in Appendix D is a summary and explanation of the factor
rating criteria used to score the sites. Table 3 summarizes the Hazard
Assessent Score (HAS) for each of the scored sites. Sites 13-15 were not

given HAR4 scores.

As mentioned, there is a potential for contaminant migration at each of the

HAR sored sites. The migration pathway of primary concern is the ground-
water route, and the most likely potential human receptors are owners of
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I
residential wells near the Base. The nearest of these wells is 3
approximately 0.5 - miles north by northwest of the Base. There are other

wells about the same distance east fran the eastern Base boundary. The 3
geologic map for the Middle River Quadrangle, Maryland (1977), indicates

that, in general, the coastal deposits in the area of the MD ANG dip gently

toward the southeast. The surficial or water-table aquifer can be assumed

to flow frn areas of topographic rise toward open water.

Site No. 1: Old Underground POL Storage Area (HAS-70) I
This site was evaluated by Hazardous Materials Technical Center (HM C) in

their Phase I Records Search, dated February 1986, of the Base. They did

not rate this site under the HARM rating methodology.

Interviews with Base fuel specialists personnel revealed that JP-4 fuel I
storage at the MD ANG was provided by four 25,000-gallon underground storage

tanks (UST) which were located to the west of buildings 1080, 1040, and

1050. These steel tanks were installed in 1958 and had no internal

protective coating and/or cathodic protection to retard corrosion despite n

the fact that these tanks were in contact with the water table.

In 1982, a leak was discovered in one of the four 25,000-gallon tanks. I
Routine leak checks of the fuel tanks indicated water content elevated fran

normal levels in one of the tanks. Suspecting a leak, Base personnel I
drained the tank and discovered a leak after an internal examination of the

tank. Fuel storage personnel immediately repaired the hole and continued 3
operations. According to the fuels managers, early detection and quick

repair actions resulted in no fuel loss as indicated by fuel inventory 3
records. These USTs were removed in December 1986.

At the time of the removal of these four tanks, noticeable odors were I
present in the excavation. Soil samples were collected for analyses by the

USAF Oocupational and Environmenta Health laboratory (OEHL). These test I
results may be found in Appendix E. These results indicated that a

significant toxic component was present in all the samples.
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These soils were also analyzed using the EP Toxicity test, the Corrositivity

test, and the Ignitability test. All results were negative with one

exception: one sanple showed a lead content of 0.23 mg/l (mil gr=%m per

liter). The allowable lead contamination level is 0.2 mg/l. According to

Sax's "Dangerous Properties of Industrial Materials" JP-4 is ccmposed of

65% gasoline and 35% light petroleum distillate.

One of the interviewees indicated that a fuel spill of up to 600 gallons of

JP-4 fuel occurred during the 1970s. A fuel tank overfilled during transfer

operations. Normal fuel spill-control operations during this time frame

dictated that fuel spills be diluted. Runoff from this spill-control action

flowed into the storm drainage ditch which runs along Eastern Boulevard.

Due to the potential threats to local surface and ground water by possible

contaminant releases at the old POL fuel storage area, a HAS was applied.

A relatively shallow water table was the contributing factor to the ground-

water susceptibility. A private water well located approximately 0.5 miles

north by northwest of the site is a potential receptor for ground-water

ccntamination. Iocal surface water and recreational coastal inlets could
also potentially be affected if contamination is present at this site. A

storm drainage ditch runs along Eastern Boulevard and drains into Frog

Mortar Creek.

Site No. 2: Leakinr Undercmruid Storaae Tank (HAS-76)

Since early 1985, the ANG Bases have been required to maintain an inventory

of existing underground storage tanks and to maintain a record of all

containers which exceed 10 gallons. The MD ANG Base submitted their

umlergroui storage tank survey to the National Guard Bureau in July 1985.

This survey indicated that there were 32 USTs on the Base property. One of

these USTs is a 2,000-gal tank located near Building 1080. Subsequently,

four of these USTs (Site No. 1) were removed in December 1986.

Teak rate tests were conducted on 15 and 30 October 1987 on this underground

stora tank containing No. 2 heating oil. These tests were corducted under
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approximately 2 to 3 pounds of hydraulic pressure. Results of these tests
indicated that this tank was leaking at a rate of from 0.42 to 0.44
gallons per hour. Precise determinations of the total amount of
contaminants released were not possible because the interviewees were not
certain when this tank began leaking. Based on the leak test results,

approximately 3,000 to 3,800 gallons of fuel oil per year may have been
leaking from this tank for an undetermined period of time.

This tank was installed in 1966 and was removed fran service in November
1987. The tank is constructed of steel with no internal protective coating

and/or cathodic protection to retard corrosion. Depth to the water table
is approximately 5 feet below the top of the tank. 3
Due to the potential threats to the ground-water pathways by these potential

contaminants, a HAS was applied to this site.

Site No. 3: Hazardous Waste Collection Area, (HAS-59) I

This site was a drum storage area located on the west side of Building 1060. 3
This earthen area was the major collection point for liquid waste materials
for many years. Various types of drnmm waste liquids such as fuel arxi

lubricating oils, paint thinners, and cleaning solvents were stored here.
These dnums were stored directly on the ground and the numter is unknown.

According to interviewees, oil staining is present which indicates that
there were nmerous small waste spills when the drums were filled. Also,
the possibility exists that these dnms developed leaks because they were in

contact with the ground for long periods of time. A HAS was applied to this

site for these reasons.

Site No. 4: Leain Underground StoraQe Tank (HAS-76)

Since early 1985, the ANG Bases have been required to maintain an inventory I
of existing unerground storage tanks and to maintain a record of all

II
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containers which exceed 10 gallons. The MD ANG Base submitted their under-
ground storage tank survey to the National Guard Bureau in July 1985.
This survey indicated that there were 32 USTs on the Base property. One of

these USTs is a 1,500-gal tank located near Building 1120. Subsequently,
four of these USTs (Site No. 1) were removed in December 1986.

Leak rate tests were conducted on 15 and 30 October 1987 on this undergrou ud

storage tank containing No. 2 heating oil. These tests were conducted under

approximately 2 to 3 pounds of hydraulic pressure. Results of these tests
indicated that this tank was leaking at a rate of from 0.12 to 0.50 gallons
per hour. Precise determinations of the total amount of contaminants
released were not possible because the interviewees were not certain when

this tank began leaking. Based on the leak test results, approximately

1,000 to 4,400 gallons of fuel oil per year may have been leaking from this

tank for an undetermined period of time.

This tank was installed in 1967 and was removed from service in November
1987. The tank is constructed of steel with no internal protective coating

and/or cathodic protection to retard corrosion. Depth to the water table
is approximately 3 feet below the top of the tank.

Due to the potential threats to the grund-water pathways by these potential
contaminants, a HAS was applied to this site.

Site No. 5: Leakinc Underca-aund Storage Tank (HAS-76)

Since early 1985, the ANG Bases have been required to maintain an inventory
of existing urdenrcgurd storage tanks and to maintain a record of all
cotainers which exceed 10 gallons. The MD ANG Base submitted their

Urdergrcurd storage tank survey to the National Guard Bureau in July 1985.
This survey indicated that there were 32 USTs on the Base property. One of
these USTs is a 8,000-gal tank located near Building 1100. Subsequently,

four of these USTs (Site No. 1) were removed in December 1986.
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Leak rate tests were conducted on 15 and 30 October 1987 on this undexrrurxi

storage tank containing No. 2 heating oil. These tests were conducted under

aproimately 2 to 3 pounds of hydraulic pressure. Results of these tests

indicated that this tank was leaking at a rate of from 0.24 to 0.26 gallons

per hour. Precise determinations of the total amount of contaminants

released were not possible because the interviewees were not certain when

this tank began leaking. Based on the leak test results, approximately
2,100 to 2,300 gallons of fuel oil per year may have been leaking from this

tank for an undetermined period of time. I
This tank was installed in 1958. The tank is constructed of steel with no

internal protective coating and/or cathodic protection to retard corrosion.

Depth to the water table is approximately 5 feet below the top of the tank.

Due to the potential threats to the ground-water pathways by these potential I
contaminants, a HAS was applied to this site.

Site No. 6: Old Aircraft Wash Rack (HAS-58) I
This site is located on the aircraft parking apron northwest of Building

2040 where for many years, aircraft maintenance personnel washed aircraft.

A variety of materials were used as cleaning agents. Primarily, industrial

grade detergents and varsol were used; however, 115/145 octane aviation gas

was also occasionally used. Runoff from these washing operations flowed I
into a storm drain to the north of the parking apron. This drain empties

into the storm drain which runs along Eastern Boulevard.

Ccntamination of the soil between the apron and the storm drain is a 3
possibility. A HAS was applied to this site because of the potential

contamination which may still be present. i

Site No. 7: Rwmxved Underground Mogas Tank (HAS-70)

7he MD AME uses an 89 octane leaded gasoline called Mogas for many of their

motor vehicles. In February 1987, excavation activities were initiated in i
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an area south of Building 1140 and east of the area of the old MOGAS tank
which had been removed in late 1986. Based upon odors emanating from the
excavation area, the MD ANG collected ground-water samples for analyses.

Analytical results of the samples taken near the Mogas UST indicated the
presence of volatile halocarbons and aromatics (Appendix E). The Maryland

Eepartment of Natural Resources was informed of the sample results.

The area around Building 1140 drains north towards the open ditch that
flows along Eastern Avenue and eventually enters Frog Mortar Creek.

Preliminary sampling done in February 1987, indicates that further sampling
is necessary to determine present levels of volatile halocarbons and

aromatics. This site was assigned a HAS utilizing the HARK methodology.

Site No. 8: Motor Vehicle Wash Area 2110 (HAS-50)

Since the construction of Building 2110 in 1979 through 1980, the Maryland
ANG has been using an area outside building 2110 for motor vehicle washing.

The wash area is located on the northwest side of the building on a concrete
pad. Wash water waste flows into a sand trap with an approximate 30-gallon

capacity and then into an oil/water separator.

Motor vehicles are cleaned at this wash area without the use of chemicals.
Steam cleaning with the help of Ivory soap is reported to be the primary

method for cleaning. During washing, some grease, engine oil, and road film

are removed from the vehicles and washed into the trap-oil/water separator

system.

The outlet pipe from the trap flows into the oil/water separator. The oil
fraction flows into a holding tank while the oil-free water fraction flows

into the sewer or Publicly Owned Treating Works (POIW). Any overflow from
the trap enters an open drainage ditch that flows along Eastern Avenue and

eventally enters Frog Mortar Creek.

There wre visible oily spots in the grassy area adjacent to the wash area

which suggests that this wash area may not be cleaned regularly. According
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to those interviewed at the MD ANG, the trap may have had its flow

cbstxucted at one time. Runoff fran the grassy area may also have flowed
into the previously netioned ditch along Eastern Avenue. A HAS was applied 3
to this site because of the possibility for local ground and surface water

contamination.

Site No. 9: Newer Fire Training Area (FTA) (HAS-63)

This site was evaluated by HMIC in their Phase I Records Search, dated

February 1986, of the Base. No HARM rating was aplied to this site.

The MD AM has conducted their fire-fighting exercises at a site located 3
near the western-most corner of existing Building 2070. This site was used

within the 1975 to 1979 time period and was not used after October of 1979.

Fire Training activities have occurred off base since 1979. The FA or I
"fire pit" near Building 2070 was approximately 50 to 75 feet in diameter

and semi-circular in shape. The pit was an unlined, open earthen/graveled

area, slightly bermed, with a general depth of 6 to 10 inches to contain the
flanmmable materials during training. 3
County and local volunteer fire departments often joined the MD ANG for fire
training. Training was done generally on a quarterly basis. A factor in

determining when training was conducted was the rate at which waste liquids

accumulated at the FTA. These wastes were generally stored in 55-gallon I
drums at the FIA until a training session began. I
During the years this FIA was in use, an average of three 55-gallon drums of
JP-4 was released for each fire training event. Interviewees reported that n

spent solvents, waste oils, "slop wastes", and other flammables were also

burnied in the fire pit.

on a basis of one fire training day every three months, using three drums of

flaumable liquids per exercise, three times a day, it is estimated that I
appmrdmtely 1,980 gallons per year of waste were released. Assuming that

I
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up to 70%* of the flanmables released at the FTA were destroyed,

approximately 590 gallons per year remained to either evaporate or seep into

the gr=rid. A potential total of approximately 2,970 gallons of waste may

have been released into the ground during the five year period this FTA was

in use.

Due to the potential threats to the local surface and ground-water pathways

by these potential contaminants, a HAS was applied to this site.

Site No. 10: Old Fire Training Area (FTA) (HAS-69)

This site was evaluated by HMIC in their Phase I Records Search, dated

February 1986, of the Base. They did not rate this site using the HARM

methodology.

The MD ANG moved to the Martin State Airport location in 1957. A fire

fighting tra'*ning area was established approximately 100 feet south of

where Building 3010 now exists. This FTA was used on a quarterly basis

during the 1957 to 1974 time period.

The fire pit was approximately 50 to 75 feet in diameter and semi-circular

in shape. The pit was an unlined, open earthen/graveled area, slightly

bermed, with a general depth of 6 to 10 inches to contain the flammable

materials during training.

A factor in determining when training was conducted was the rate at which

waste liquids accumulated at the FTA. These wastes were generally stored in

55 gallon drums at the FTA until a training session began. Fire training

was done on an average of four timips a year.

During the years when this FTA was in use, an average of three 55-gallon
drims of JP-4 were released for each fire training event. Interviewees
reported that spent solvents, waste oils, "slop wastes" and other flammables

were also buned in the fire pit.I
* 7he 70% value is an often used average when specific climatic data is not

available.
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On a basis of one fire training exercise every three months, using three

drums of flammable liquids per exercise, 3 times per day, it is estimated

that apprcximately 1980 gallons per year of waste may have been released at

this FrA. Assuming that up to 70% of the flammables released at the FTA

were destroyed,* approximately 590 gallons per year may have remained to
either evaporate or seep into the ground. A potential total of approximately

10,100 gallons of flamnable liquids may have been released during the 17 I
years this FMT was in use. I
Due to the potential threats to the local surface and ground water by

contaminants released at this FrA, a HAS was applied to this site.

Site No. 11: Abovearound POL Storage Area (HAS-72)

The new JP-4 Fuel Storage Area (POL) is located in the southern portion of

the MD ANG Base. The area includes two 210,000-gallon, abovegrcard JP-4

(jet fuel) storage tanks. Each tank area is enclosed within a structured

containment area. The two containment areas share a ccummn wall and are
composed of concrete slabs and walls with expansion joints. The floor slabs

rest on approximately four inches of crushed stone. Each area has a sump or

catch basin for collection of water. The catch basins for both areas are

approximately 1.5 ft deep. Both are valved to flow into exterior catch

basins which eventually discharge into an oil/water separator. The
oil/water separator is approximately 100 feet east of the outfall channel

(ditch).

During the early morning hours of 31 July 1987, an unauthorized fuel

transfer operation caused a fuel spill at the JP-4 Fuel Storage Area. The

fuel transfer occurred as a result of an undetermined cause. JP-4 fuel was

transferred from Tank No. 2 to the adjacent Tank No. 1, which overflwed

into its own containment area. The total amont of fuel spilled was

estimated at 36,970 gallons. It was estimated that the POL area was I
unat e for about 14 hours during which time the spill occurred. I
* See "*" on bottm of page IV-13
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Clean America, Inc. was brought in to aid in the recovery efforts. Vacuum

trucks were used in an effort to recover the spilled fuel. Approximately

28,420 gallons of material was recovered. This volume included

approximately 5,830 gallons of foam/water which was introduced into the dike

to reduce vapor loss and to maintain the fuel vapor below the lower

explosive limit. An additional 1,000 gallons of water were used to wash

down the dike. Of the 5830 gallons of foam/water used, approximately 30%

fell short of the dike acoording to collaboration of visual observers. This

left 4,080 gallons of foam/water plus the 1,000 gallons of water to be

recovered by Clean America. A balance of 13,630 gallons of JP-4 jet fuel

was unaconted for. Same of the 13,630 gallons may have been lost to

evaporation. Using a computer model developed by Dr. Rcbert Coutant of

Batelle Laboratory, Columbus, Ohio, which considers climatic oonditions, it

was estimated that approximately 2,600 gallons evaporated over a 16-hour

period. Therefore, depending upon the validity of the assumptions and the

inventory data, losses could have amounted to approximately 11,000 gallons

although the exact quantity lost is not known.

Three 4-ft-deep borings were excavated within a 10-ft border along three

sides of the area to determine if fuel had escaped fran within the area.

Initial monitoring by ANG indicated the presence of an explosive vapor

mixture in two of the borings and an odor of JP-4 fuel in the last boring.I
Approximately three weeks after the spill, a small sheen was cbserved on the

drainage ditch bank 200 feet downstream from the storm drain outfall which

is 300 feet northeast of the POL area. During daily visual checks, the

sheen was observed growing in size up to several feet in length and width.

The sheen normally dissipated with rainfall and/or high tides. After any

rain fall, the sheen reappeared within a day or two, always in the same

spot. Samples were taken with the results for oils and grease ranging

betwen <0. 3 to 0.8 - mg/l. An insufficient amount of oils and grease

existed in these samples to match them with the JP-4 used at this Base. It

should be noted that the above samples were collected using a composite

sampler over a 24-hour period.
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Because of these factors plus the potential threats to the local surface and
ground water by contaminants released at this site, a HAS was applied.

Site No. 12: Gun Butt (HAS-36) U
The Gun Butt is a structure which was constructed by the previous tenants of i
the Base as a safety backstop when test firing weapons. It consists of a
curved concrete wall with a large pile of sand inside. The Gun Butt is
partially covered by a wooden roof that has deteriorated over the years and
has allowed rainfall to easily enter. Close inspection of this site was not
possible due to inclement weather.

It is known that 50-caliber and 20-nm weapons were test fired into this Gun
Butt by the previous tenant. This area has not been used in many years, but

at least one interviewee remmbered that the MD ANG used the Gun Butt a few I
times to test fire 50-caliber weapons. It was also mentioned that the sand
pile was replaced with fresh sand/soil an undetermined numter of years ago.

Without soil samples to analyze, it is difficult to determine how much lead
is in the sand pile; therefore, the level of contamination, if any, present
in the nearby soil/ground water can only be assumed to be small for the
purpose of HARK scoring. A HAS rating was assigned to this site.

Site No. 13: vehicle Maintenance (No Rating)

Vehicle maintenance activities in Bilding 2110 involve the storage and

distribution of MOGAS and diesel fuel. Storage capacity consists of one
5,000-gallon diesel storage tank, one 5,000-gallon leaded MMAS tank, and
one 5,000-gallon unleaded NDGAS tank. The motor pool also uses and disposes
of hazardous wastes as indicated in Table 2. There was no evidence
irdicating that any significant spill or disposal problems have ever been I
associated with these shops. Therefore, no HAM4 rating is necessary.

Site No. 14: Noruxtajle Wells (No Rating)

Trace quantities of chlordbenzene were detected in analytical results of
grundwater sanpled by ANGB personnel fran two on-base wells. The two wells
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are located on Air National Guard leased land and are posted "non-potable"

and thus are not to be used as drinking water. The wells do service two

ANG buildings, but not as drinking water.

Approximately half of the analysis results for the water samples collected

by ANGB personnel indicated concentrations of chlorobenzene at or above the
detection limit of 0.2 ug/l. Chlorobenzene concentrations for the remaining

samples were below the detection limit. The State of Maryland health

personnel have also conducted their own water sarple analyses for these

wells and have detected no contamination. The wells are therefore not

considered a health hazard.

I No direct source for the possible contamination has been determined. No

information has been found that would indicate the Base used any hazardous

materials in the past that could have produced detectable chlorobenzene

levels. Based on this information, the site did not receive a HAM% rating.

Site No. 15: National Pollutant DischarQe Elimination System (NPDES) Areas

(No RatiM)

The State of Maryland's Aviation Administration has a NPDES permit for waste

stream discharges at the Martin State Airport. The Maryland Aviation

Administration indicated that there are no problem areas at Maryland ANGB.

Therefore, no HA4 rating of such areas is necessary.

C. Critical Habitats /Endangered or Threatened Species

SOmmuications with the Maryland Department of Natural Rescurces indicate

that there are no endangered or threatened species of flora or fauna in the

vicinity of the Base. There are no areas designated as critical habitats or

wilderness areas in the vicinity of the Base. Inland coastal waterways

border the Base on three sides. There are no major wetlands within a one

mile radius of the Base. However, there is an area on the one mile fringe

which culd be a minor tidal wetlands area. This area has not officially3 been designated as a wetland area by any state or federal agencies. Mis

area is ounsidered a habitat protection for several species of sensitive
forest interior birds and is protected by the Baltimore OQunty QOesapeake
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Bay Critical Area Local Protection Program. The major impact to their

habitat is considered to be noise disnptions due to all-terrain vehicles.

TUs uld not qualify the Base as a threatening factor. Also, since only

the edge of this area is within a mile of the Base boundary and since the

Base is "downstream" fran this site, no wetlands are considered to be within

a one mile radius of the Bas

I
I
I
I
I
I
I
I
I
I
I
I
I
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V. CONCLUSIONS

o Information obtained through interviews with 20 Base personnel, review
of Base records, and field observations has resulted in the

identification of twelve potentially contaminated disposal/spill sites
on the Base. There is a potential for contaminant migration at all

the sites.

o All of the sites have been scored using the Air Force HARM assessment

methodology.

m o As of the date of this report, 28 USTs exist on the MD ANGB property.

Present data indicate that there have been releases fran three of these
USTs (Sites 2, 4, 5). No releases frcm the remainder of the USTs have

been reported.I
o No direct or indirect evidence of ground-water contamination was

discovered at the Base; however, the overall ground-water and geologic
environment makes underlying aquifers susceptible to contamination frn
surface sources. Geologic characteristics at the Base contributing to

this susceptibility include the presence of moderately permeable soil
and a shallow ground-water table. Presently, there are two water wells

on Base. They are not used as sources of potable water due to the

-light chlorobenzene contamination levels found in these wells.

o The two deep wells are installed within two different aquifers. One

well is screened and draws its water frcm the Patuxent aquifer which is

a confined aquifer in the area of the Base so it is not considered to be
threatend by potential contamination of the shallow ground-water

aquifer at the Base. The other Base well is screened in the upper
aquifer, the Patapsco, but is screened at a depth of from 124 to 133
feet. The nature of the upper aquifer (the Patapsco) is that is has a
strucure of interbedded, discontinuous, alternating lenses of material

I
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I
having differing permeabilities. Table 1, p. 111-5, illustrates the
alternating lenses of clay and sand. The structure tends to isolate

"pockets" of ground water which may or may not be hydrologically

connected which helps to explain why there may be two wells only a few

yards apart which tap different producing lenses or zones within the

aquifer. The Base well that is screened in the Patapsco (upper) aquifer

is screened in a lens of permeable material that is almost certainly not

connected hydrologically with the water table zone (the water table is

generally within 5 to 10 feet of the surface. I
o The most likely receptors of potential ground-water contamination other

than the two on-Base wells are local residences whose wells are screened

closer to the surface of the water table or are far enough downgradient*

(assumed) from the Base so as to allow downward migration of possible

contaminants. The nearest of these wells is approximately 0.5-miles I
northwest of the Base. There are other such wells slightly more than

0.5-miles east of the Base.

o It is possible that the oily sheen seeping into the drainage or outfall

channel near Site No. 11 is coming fran the JP-4 fuel spill (31 July
1987). No evidence of offbase environmental stress was cbserved in the

immediate vicinity of the boundary of the Base.

*Note: All ground-water flow gradients referenced to this report are i
assumed from regional flow, topographic and geologic information. Actual

site specific gradients beneath the Base are not yet known.

I
I
I
I
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VI. PECCHEDATIONS

Fu.rter IRP investigations are recamerded for sites 1-12 at the Base No

further IRP action is reomcxndedI for sites 13-15.
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GLOSSARY OF TERMS

AQUIFER - A geologic formation, or group of formations, that contains

sufficient saturated permeable material to conduct ground water and to yield
economically significant quantities of ground water to wells and springs.

CONTAMINANT - As defined by Section 101(f) (33) of SARA shall include, but
not be limited to, any element, substance, ccmpound, or mixture, including

disease-causing agents, which after release into the environment and upon
exposure, ingestion, inhalation, or assimilation into any organism, either

directly from the environment or indirectly by ingestion through food
chains, will or may reasonably be anticipated to cause death, disease,

behavioral abnormalities, cancer, genetic mutation, physiological
malfunctions (including malfunctions in reproduction), or physical
deformation in such organisms or their offspring; except that the term
"contaminant" shall not include petroleum, including crude oil or any
fraction thereof which is not otherwise specifically listed or designated as

a hazardous substance under the following,

(a) any substance designated pursuant to Section 311(b) (2) (A) of the

Federal Water Pollution Control Act,

(b) any element, copound, mixture, solution, or substance designated

pursuant to Section 102 of this Act,

(c) any hazardous waste having the characteristics identified under or
listed pursuant to Section 3001 of the Solid Waste Disposal Act

(but not including any waste the regulation of which under the

Solid Waste Disposal Act has been suspended by Act of Congress),

(d) any toxic pollutant listed under Section 307(a) of the Federal

Water Pollution Control Act,

(e) any hazardous air pollutant listed under Section 112 of the Clean

Air Act, and
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(f) any imminently hazardous chemical substance or mixture with

respect to which the acuinistrator has taken action pursuant to

Section 7 of the Toxic Substance Control Act; I
and shall not include natural gas, liquified natural gas, or synthetic gas

of pipeline quality (or mixtures of natural gas and such synthetic gas).

CRITICAL HABITAT - The native environment of an animal or plant which, due

to either the uniqueness of the organism or the sensitivity of the

environment, is susceptible to adverse reactions in response to

environmental changes such as may be induced by chemical contaminants.

DISCHARGE - The release of any waste stream, or any constituent thereof, to

the environment which is not recovered.

DONGADfIENT - A direction that is topographically or hydraulically down m

slope; the direction in which ground water flows.

FAIL LINE - An imaginary line or narrow zone connecting the waterfalls on

several adjacent near-parallel rivers, marking the points where these rivers

make a sudden descent from an upland to a lowland, specifically the Fall

Line marking the boundary between the ancient, resistant crystalline rocks

of the Piedmont Plateau and the younger, softer sediments of the Atlantic
Coastal plain in the eastern U.S.

FOIJTE - A small scale structural term for a rock which exhibits a planar

orientation of its platy minerals usually due to metamorphism.

MMM - T fundamental formal unit of classification according to

lithology and stratification.

GUM - A dark colored igneous rock formed at great depth.
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GQEISS - A rock formed by regional metamorphism often having alternating

bands of granular and platy minerals.

HAM - Hazard Assessment Rating Methodology - A system adopted and used by

the United States Air Force to develop and maintain a priority listing of
potentially contaminated sites on installations and facilities for remedial

action based on potential hazard to public health, welfare, and
environmental impacts. (Reference: DEQPPM 81-5, 11 December 1981).

HAS - Hazard Assessment Score - The score developed by utilizing the

Hazardous Assessment Rating Methodology (HARM).

HAZARDOUS MTERIAL - Any substance or mixture of substances having

properties capable of producing adverse effects on the health and safety of
the human being. Specific regulatory definitions also found in OSHA and DOT

rules.

HAZARDCUS WASTE - A solid or liquid waste that, because of its quantity,

concentration, physical, chemical, or infectious characteristics may

a. cause, or significantly contribute to, an increase in mortality or
an irmurease in serious irreversible or incapacitating reversible

illness or
b. pose a substantial threat or potential hazard to human health or

the environment when improperly treated, stored, transported,

disposed of, or otherwise managed.

IGNUS - Rock material of molten origin.

IILITE - A general name for a group of three-layer, micalike clay minerals

intermediate in composition and structure between mica and the kaolin

minerals. It contains less potassium and more water than true micas, and

more potassium than kaolinite and montmorillonite.
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KAOIWNITE - A common clay mineral of the kaolin group: A12 Si 2O5 (OH) 4 . It I
consists of sheets of silicon joined by an oxygen to sheets of aluminum. It

is a high-alumina clay mineral that does not appreciably expand under

varying water content and does not exchange iron or magnesium.

L( ITIC MATERIAL - Sedimentary deposits containing some portion of

lignite, a brownish-black lower quality coal.

LITHIDlGY - The study of the characteristics that separate one geologic

deposit from another such as: minerals/material present, structure of
deposits, orientation of deposits, gradation of deposits. I
IDWER CErACEOLJS - Of or relating to the period of geologic time that

occurred after the Jurassic Period, generally thought to be about 130

million years ago.

MIGRATION (Contaminant) - The movement of contaminants through pathways U
(e.g., ground water, surface water, soil, and air). I
PAIZOIC - Pertaining to an era of geologic time generally assumed to be
from 570 to 225 million years ago. This period of time ranges from the end

of the Precambrian era to the begining of the Mesozoic era.

P ABILrY - The capacity of a porous rock, sediment, or soil for I
transmitting a fluid without impairment of the structure of the medium; it

is a measure of the relative ease of fluid flow under unequal pressure. I

CAMNUM - Pertaining to all geologic time before the begining of the

Paleozoic era, generally assumed to be roughly equivalent to 90% of geologic

time.

SCHIST - A stroly foliated metamorphic rock.

SRATIFCATIO - Structure produced by deposition of sediments in layers or
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STR nN - A section of a formation that consists throughout of

approximately the same kind of rock material. Also a layer (of sediment)
that was spread out horizontally with older layers below and younger layers

above.

I SURFACE WATER - All water exposed at the ground surface, including streams,
rivers, ponds, lakes, and drainage ditches.

UPGRADIENT - A direction that is topographically or hydraulically up slope.I
WATER TABLE - The upper limit of the portion of the ground that is wholly
saturated with water.

WEITIANI - Those areas that are inundated or saturated by surface or ground

water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions. Wetlands generally include

swamps, marshes, bogs, and similar areas.

WILLONESS AREA - Areas designated under Federal or State laws as

I wilderness areas to be managed for their aesthetic or natural value.

I
I]
I
I
I
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AUI SCINCES GFOJJ, INC.

RICIRD J. BURINEIT - PRO!JECT MANAGER OA ENGINEER

PROFESSIONAL CAPABILITIES

Over twenty years' experience in progranVproject management, including
research and development, test planning, training and management, quality
assuranoe/quality control, integrated logistic support, major system
acquisition, and development and inplementation of programs. Experience
with site surveys and records searches for Installation RestorationProgram (IRP) for Air National Guard bases.

EDUCATION

B.S., Education, University of North Dakota, 1957
B.S., Aerospace Safety Engineering, University of So. California, 1969
R&D Management Courses, U.S. Army

PROFESSIONAL EXPEIECE

1986-Present Automated Sciences Group, Inc.
Project Manager/QA Engineer. Teichnical and program management for
Quality Assurance program development and implementation and
diversified waste management activities in support of the National
Hazardous Waste Remedial Action Program, the Oak Ridge National
laboratory, and the USAF Installation Restoration Program.

1983-1986 Presearch Inc. and Burroughs Corporation
Project Manager/Senior QA Engineer. Supervised six engineers in
development and execution of quality assurance program for Gas
Centrifuge Enridment Plant (GCEP) machine design and development,
subassembly manufacturing, and machine assembly, performance, and
testing. Planned, executed, and followed up activities for DOE
quality assurance audits to determine adequacy of and adherence to
established procedures. Responsible for development, update, and
revision of DOE Quality Documentation in accordance with NQA-l and
MIL-SID-9858A. Planned nonconformance tracking system for the gas
centrifuge machines.

1979-1983 Gooyear Atnmic Corporation, Piketon, Ohio
QA Supervisor/Engineer in Recycle and Assembly Division of Union
Carbide Nuclear Division, Oak Ridge. Developed operational methods/
procIures for start-up and operation of the Recycle and Assembly
Facility of Gas Centrifuge Enrichment Plant (GCEP). Developed and
iuplenented programs for quality control, subassembly and machine
testing, assembly operations, and nonconformance analysis. Cmxducted
audits for Union Carbide. Assigned to operating Contractors Project
Office; represented DOE by interfacing with architect engineering
firms, construction contractors, and operating contractors concerning
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quality assurance matters (design reviews, non-conformance programs,
quality assurance audits, and other procurement, construction,
installation, and acceptance activities). Developed the organization,
j ob descriptions, staffing levels, and program for the GCEP QA/QC
Division.

1974-1979 Michelin Tire Co., Inc.
Manufacturing Manager. Directed preparation of raw materials and
production of semi-finished rubber products for radial tires in
autcmated facility with camputerized electro-mechanical operations of
heavy manufacturing equipment.

Trainin Manager. Developed and inplemented training programs for
startup and operation of $250 million autamated rubber processing i
plant. Responsible for professional development of personnel.
Responsible for disposal of toxic wastes in accordarc with EPAstandards.

1973-1974 Vectra Corporation (Standard Oil of California)
Managed spinning, extrusion, and draw twisting departments.
Responsible for equipment maintenance, production, and quality
control

Prior U.S. Army (20 years)
Managed research and development and participated in procurement and
deployment of specialized equipment/systams for U.S. Army and
governimant agencies. Performed testing and evaluation of Army

aircraft and aircraft systems.
Ccmmand assignments in infantry and fixed/rotary wing organizations.

i
I
I
i
i
I
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AWWATED SCIENES GIZDUP, INC.

T. WARD DIIMDRTH - EGINEER

PROFESSIONAL CAPABILTIES

Cmbined background in Geology and Civil Engineering with emphasis on the
geoteckhLcal and envirormental difficulties encountered in soil, rock, ground
water, and similar hydrologic situations. Experience in preparation of
proposals and technical reports and laboratory and field testing of soils and
concrete. Help conduct site surveys and records searches for Installation
Restoration Program (IRP) for various National Guard bases. Efforts include
risk assessment, site prioritizari..n, and remedial action recommendations.

EDJCATION

B.A., Geology, University of Tennessee, 1984
B.S., Civil Engineering, University of Tennessee, 1987

PROFESSIONAL E)(PERIENCE

1987 - Present Automated Sciences Group, Inc.
Engineer. Involved in Martin Marietta's site characterization
investigations for the low-level waste disposal demonstration project.
Duties enccupess part of the groundwater characterization for the project
and include monitoring groundwater levels on three sites, recording well
details as they are finished, and transfer of collected data.

Also involved in development of groundwater cmputer modeling program.
_ Assisted in survey of certain buildings at CODP to obtain information

used in placing those buildings in safe storage. Engaged in studies
involving unde rground waste storage tanks.

1986 - 1987 Law Engineering
Engineering Aide, Laboratory and Field Technician. Assisted senioL
engineering staff in preparation of technical reports and proposals.
Checked field reports, prepared engineering drawings, and provided input
on geologic considerations included in reports and proposals. Conducted
laboratory and field tests on soil (in situ density, proctor test,
freeze/thaw and wet/dry cycles on soil-cement samples, water content, and
collecting bag samples) and concrete (compression testing of cylinders,
making concrete cylinders, makin grout aAbes, slump testing, air content,
density/unit weight). Assisted drilling crew in auger drilling operations
and laying out borehole locations.

American Society of Civil Engineers

U. S.
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AUTOMATED SCIENCES GROUP, INC.

DAVID R. STYERS, P.E. - HEALTH PHYSICIST

PROFESSIONAL CAPABILITIES

Twelve years' experience in program management, including test planning,
system design, training and management, research and develpument, and
quality assurance/quality control. Expertise in radiation health physics,
including field surveys, safety reviews, hazard assessments, compliance
reviews, and gamma spectroscopy (radiological chemical analyses). Conduct
site surveys and records searches for Installation Restoration Program (IRP)
for various Air National Guard bases. Efforts include risk assessment, site
prioritization, and remedial action recommendations.

EEUCATION

M.S., Health Physics, Georgia Institute of Technology, Atlanta, 1985
Certified Professional Engineer in Civil Engineering
B.S., Education (Major, Chemistry, Minor, Physics), Slippery Rock College,
Slippery Rock, PA, 1964

PROFESSIONAL EXPERIENCE

1987-Present Automated Sciences Group, Inc.
Health Physicist. Manage Ttunlus Chemical and Nuclear Waste Disposal
Task for ASG, including monitoring activities at Demonstration Site,
SWSA-6. Prepare task inplementation plans, maintain master schedule,
and interface with clients at Oak Ridge National Laboratory. Active
participation as a team member in Hazardous Waste Environmental Audits,
Waste Minimization, and USAF Installation Restoration Program Projects.

1985-1987 Oak Ridge Associated Universities
Health Physics Team Leader. Directed on-site radiation survey teams
throughaut the United States; provided radiation safety assistance.
Conducted complex radiological assays of samples; analyzed and
interpreted data; prepared co~prehensive reports of results. Reviewed
safety procedures and engineering plans for decontamination of nuclear
facilities, including environmental inpact documents. Conducted hazard
assessments of radionuclides. Inspected operations and facilities for
ccumpliance with regulations.

1978-1985 Pennsylvania Department of Environmental Resources
Chemist. Performed qualitative and quantitative radioassay analyses by
gamma spectroscopy techniques. Prepared and disposed of radioactive
standards and samples in compliance with NRC regulations. Established
quality control charts for radiation analyzers. Participated in
quality assurance program of EPA's Environmental SurveillanceMonitoring Laboratory; achieved 98% accuracy.

1974-1978 Pennsylvania Deartment of Transportation
Chemist. Supervised air monitoring section of Chemical Laboratory.
Evaluated and selected test site locations for air monitoring projects;
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trained staff in proper use of equipment. scheduled laboratory and
field testing. Designed mobile air monitoring vans. Prepared
reports on air aonitoring testing and research.

1968-1974 Pennsylvania Department of Transportation
Chemist. Supervised and performed qualitative and quantitative
chemical monitoring activities.

1965-1968 Fairview Township Schools

Teacher. College preparatory Chemistry and Physics.

!'Th!BESHIPS

American Nuclear Society
Health Physic Society

I

I
i

I

I
i
I
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AUIa E SCIENCES GROUP, INC.

M.C. (NICK) WIEST, JR. - ENVIRONMENTAL SCIENTIST

PROFESSIONAL CAPABILITIES

Nine years experience in environmental science including hazardous waste
management, compliance with Resource Conservation and Recovery Act (RCRA)
and Ccxorehensive Environmental Response, Cmpensation, and Liability Act
(Superfund) (CERCIA), compliance with National Pollutant Discharge
Elimination System (NPDES) and Surface Mining Control and Reclamation Act
(SMCRA). Pollution control/resource recovery experience in the
petrochemicals industry.

EDUJCATION

B.S., Environmental Management, University of Houston, TX, 1979

Dale Carnegie Course, Houston, 1979
EPA Personnel Protection and Safety Course, Nashville, 1985
Exxon Three-Year Training Program in Chemistry of Hydrocarbons and
Petrochemicals, Baytown, TX, 1976

PROFESSIONAL EXPERIENCE

1987-Present Automated Sciences Group, Inc.
Environmental Scientist. Task Leader for As Low As Reasonably
Achievable (ALARA) studies on occupational exposure to low-level
radioactive solid waste. This work involves studies at the Oak Ridge
National Laboratory and the Oak Ridge Gaseous Diffusion Plant to
reduce annual radiation exposure rates.

Performed environmental assessment and building characterizations of
contaminated areas inside Oak Ridge Gaseous Diffusion Plant under
contract DOE.

1986-1987 U.S. Department of Interior, Office of Surface Mining and
Reclamation, Norris, Tennessee

Reclamation Specialist. Inspected mine operations, including coal
washing and blending plants. Enforced mining laws and regulations to
ensure that environmental standards were met. Corducted soil
surveys, plant survival studies, and water testing. Ensured
minimization of erosion and acid drainage and proper disposal of
toxic mine waste. Investigated complaints related to mining.

1985-1986 Tennessee Department of Health & Envirormnt, Division of
Superfurd, Knoxville

Environmental Specialist. Investigated known and suspected hazardous
waste sites. Developed sampling plans for abandoned waste sites and
ornducted water and soil sanpling using EPA-approved procedures.
Responsible for compliance with Superfund (CERCIA) regulations.
Investigated complaints concerning hazardous waste.
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CONTACT LIST' FOR LOCAL. STATE. AND NATIONAL AGeNCIES

Baltimore Ounty Zoniing Office
Baltimore County Courthouse
Towson, MD
(301) 494-3391

Flood Insurance Rate Map (produced by the National Flood Insurance
Program)

Znin Maps

Baltimore County Health Dpartment
Office of Water and Sewer Services
Baltimore County Curthuse
Towson, MD
Health Department (301) 494-3740 Water/Sewer (301) 494-2762
Ground Water Section (301) 494-3768

Water Well Data

State Department of Transportation
Office of Highway Planning (Map Dept/Div)
(301) 321-3518

Road Maps

Soil Conservation Service
Van Buren lane
Cockeysville, MD
(301) 666-1188

Soil Survey of Baltimore County

National Archives
Washington, DC
Main Office (202) 523-3340
Cartographic & Architectural Branch (703) 756-6705

Historical Information

Maryland State EeA Office
Annapolis, MD
(301) 266-9180

Well Information

Maryland Geological Survey
Baltimore, MD
Publications (301) 554-5505

Geological/Hydrogeological Information

Nadtinal Climatic Data Center
Federal Building
Asheville, NC
(704) 259-0682

climat/Meteorlogical Information

B-I
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I
USAF HAZARD ASSESSMEIT RATING NIDOIOGY

The Department of Defense (DOD) has established a comprehensive program to

identify, evaluate, and control problems associated with past disposal

practices at DOD facilities. One of the actions required under this program

I is as follows:

To develop and maintain a priority listing of contaminated

installations and facilities for remedial action based on

potential hazard to public health, welfare, and3 environmental impacts (Reference: DEQPPM 81-5, 11 December

1981).

I Accordingly, the United States Air Force (USAF), using information gathered
during the Records Search phase of its Installation Restoration Program

(IRP) has sought to establish a system of priorities for taking actions at

identified sites.I
PURPOSE

U The purpose of the site rating model is to provide a relative ranking of

sites suspected of contamination fran hazardous substances. This model will

assist the Air National Guard in setting priorities for follow-on site

investigations.

This rating system is used only after it has been determined that (1)
potential for contamination exists (i.e., hazardous wastes are present in

sufficient quantity), and (2) potential for migration exists. A site can be

deleted from consideration for rating on either basis.

DESCRIPTION OF MDJEL

Like other hazardous waste site ranking models, the U.S. Air Force site

rating model uses a scoring system to rank sites for priority attention.

Hwever, in developing this model, the designers incorporated some special

features to meet specific DOD program needs.

C-1I
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The model uses data readily obtained during the Records Search portion i
(Phase I) of the IRP. Scoring judgment and conputations are easily made.

In assessing the hazards at a given site, the model develops a score based i
on 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.

This approach meshes well with the policy for evaluating and setting
restrictions on excess DOD properties.

Site scores are developed using the appropriate ranking factors according to
the method presented in the flow chart (Figure 1). The site rating form and
the rating factor guideline are provided at the end of this appendix.

As with the previous model, this model considers four aspects of the hazard

posed by specific sites: possible receptors of the contamination, the waste
and its characteristics, the potential pathways for contamination migration,
and any efforts that were made to contain the wastes resulting from a spill.

The receptors category rating is based on four rating factors: the

potential for human exposure to the site, the potential for human ingestion
of contaminants should underlying aquifers be polluted, the current and
anticipated uses of the surrounding area, and the potential for adverse
effects upon important biological resources and fragile natural settings.

The potential for human exposure is evaluated on the basis of the total
population within 1000 feet of the site and the distance between the site

and the Base boundary. The potential for human ingestion of contaminants is

based on the distance between the site and the nearest well, the ground-
water use of the uppermost aquifer, and population served by the ground

water supply within three miles of the site. The uses of the surrouding I
area are determined by the zoning within a one mile radius. Determination
of whether or not critical environments exist within a one mile radius of
the site predicts the potential for adverse effects from the site upon
important biological resources and fragile natural settings. Each rating
factor is numerically evaluated (0-3) and increased by a nim.tiplier. The

C-2
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maximum possible score is also cmpIted. The factor score and maxm
possible scores are totaled, and the receptors subscore ccmputed as follows:

receptor subscore = (100 x factor score subtotal/maxiuma score subtotal).

The waste characteristics category is scored in three steps. First, a point
I rating is assigned based on an assessment of the waste quantity and the

hazard (worst case) associated with the site. The level of confidence in
the information is also factored into the assessment. Next, the score is

multiplied by a waste persistence factor which acts to reduce the score if
the waste is rot very persistent. Finally, the score is further modified by
the physical state of the waste. Liquid wastes receive the maximum score,

while scores for sludges and solids are reduced.

he pathways category rating is based on evidence of contaminant migration

or an evaluation of the highest potential (worst case) for contaminant

migration along one of three pathways: surface-water migration, flooding,
and ground-water migration. If evidence of contaminant migration exists,
the category is given a subscore of 80 to 100 points. For indirect
evidence, 80 points are assigned; and for direct evidence, 100 points are

assigned. If no evidence is found, the highest score among the three

possible routes is used. The three pathways are evaluated and the highest

score amorg all four of the potential scores is used.

7he scores for each of the three categories are added together and

normalized to a maximum possible score of 100. Then the waste management

practice category is scored. Scores for sites with no contaminant are not
reduced. Scores for sites with limited containment can be reduced by 5
percent. If a site is contained and well managed, its score can be reduced

by 90 percent. The final site score is calculated by applying the waste

man~t practices category factory to the sum of the scores for the other

three categories.
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IAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MO ANG BASE Site No.1

Location Old POL Storage Area

Date cf Operation or Occurrence

Owner/Operator MD ANG

* Comments/Description

Site Rated By Automated Sciences Group, Inc.

I I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) MultipLier Score Score

rn . Population within 1,000 ft of site 0 4 0 12

B. Distance 3 10 30 30

C L and use/zoning within I mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mite radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 mites downstream of site 0 6 0 18

I. Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 55

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence LeveL of the

information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence Level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrx) 60

B. AppLy persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x 0.9 = 54

C. Apply physicaL btate multiplier

I Subscore B x Physical State Multiplier = Waste Characteristics Subscore

54 x 1.0 = 54

3 D-1



Site (Cont.) No. 1 Page 2 of 2

Ill. PATHWAYS

Factor Maximum 1
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct I
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B.

Subscore 100

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migrat on

Distance to nearest surface water 8 24

Net precipitation 6 18

Surface erosion 8 24

Surface permeability 6 18

Rainfall intensity 1 24

SubtotaLs 108

Subscore (100 x factor score subtotaL/maximum score subtotal) 113

2. Flooding

Subscore (100 x factor score/3)

3 Groundwater migration 1
Depth to groundwater 8 24

Net precipitation 6 18

Soil permeability 8 24

Subsurface flows 8 24

Direct access to groundwater 8 24

Subtotals _____1141

Subscore (100 x factor score subtotal/maximum score subtotal) 
____14_

C. Highest pathway subscore

Enter the highest subscore value from A, 8-1, B-2 or B-3 above.
Pathways Subscore 100I

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.
Receptors 55

Waste Characteristics 54
Pathways 100

Total 209 divided by 3 = 70

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score 0.

70 x 1.0 = 70
D- 2 5



I HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 2

Location No. 2 Heating Oil Storage Tank - Building 1080
Date of Operation or Occurrence

Owner/Operator MD ANG

I Comnments/Description

Site Rated By Automated Sciences Group, Inc.

I . RECEPTORS

Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Multiplier Score Score

A. Population within 1.000 ft of site 0 4 0 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miLes downstream of site 0 6 0 18

I . Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 55

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = large) L

2. Confdence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80I
B. Apply persistence factor

3Factor Subscore A x Persistence Factor = Subscore B
80 x 0.9 = 72

C. Apply physical state multiplier

Subacore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 = 72

D-3



Site (Cont.) No. 2 Page 2 of 2 3
I1. PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) MultipLier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B.

Subscore 100

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.
Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 8 24

Net precipitation 6 18

Surface erosion 8 24 1
Surface permeability 6 18

Rainfall intensity 8 24

SubtotaLs 108

Subscore (100 x factor score subtotaL/maximum score subtotal)

2. Flooding 1 3I
Subscore (100 x factor score/3)

3. Groundwater migration 1
Depth to groundwater 8 24

Net precipitation 6 18

Soil permeability 8 24

Subsurface flows 8 24

Direct access to groundwater 8 24

Subscore (100 x factor score 
subtotal/maximum score subtotal) 

Subtotals 114

C. Highest pathway subscore
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 100

IV. WASTE ANAGEMENT PRACTICES 

1
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 55

Waste Characteristics 72
Pathways 100

Total 227 divided by3 76

Gross Total Score

B. Apply factor for waste contaminant from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score I

76 x 1.0 76

D- 4 1



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 3

Location Hazardous Waste Collection Area, West of Building 1060
Date of Operation or Occurrence

Owner/Operator MD ANG

Comments/Description

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible
Rating Factor (0-3) Mutiplier Score Score

A. Population within 1,000 ft of site 0 4 0 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I. Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 55

1I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of the

information.

1. Waste quantity (S = small, M = medium, L = Large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = Low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 60

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x 1.0 = 60

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characterist* s Subscore

60 x 1.0 60

D-5



Site (Cont.) No. 3 Page 2 of 2

111. PATHWAYS

Factor maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct I
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore ____

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 1 8 8 24

Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

Subtotals 66 108

Subscore (100 x factor score subtotal/maximum score subtotal) 61

2. Flooding 0 1 3 0

Subscore (100 x factor score/3) 0 3

3. Groundwater migration

Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeability 2 8 16 24

Subsurface flows 0 8 0 24

Direct access to groundwater 1 8 8 24

Subtotals 60 114

Subscore (100 x factor score subtotal/maximum score subtotal) 53

C. Highest pathway subscore

Enter the highest subscore value from A, B-1, B-2 or B-3 above.
Pathways Subscore 61

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways. Rcpo IReceptors 55

Waste Characteristics 60

Pathways 61

Total 176 divided by 3 = 59

Gross Total Score

B. Apply factor for waste contaminant from waste management practices 3
Gross Total Score x Waste Management Practices Factor = Final Score

59 x 1.0 59
D-6



I HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 4

Location No. 2 Heating Oil Storage Tank - Building 1120

Date of Operation or Occurrence

Owner/Operator MD ANG

I Comments/Description

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiptier Score Score

I A. Population within 1,000 ft of site 0 4 0 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

I E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

I G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I . PopuLation served by groundwater supply within 3 miles of site 2 6 12 18

SubtotaLs 99 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 55

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence leveL of the

information.

1. Waste quantity (S = smaLL, M = medium, L = Large) M

2. Confidence Level (C = confirmed, S = suspected) _

3. Hazard rating (H = high, M = medium, L = Low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80I
B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 = 72

C. Apply physical state multipLier

Subscore B x Physical State MultipLier = Waste Characteristics Subscore

I 72 x 1.0 = 72

I D-7



Site (Cont.) No. 4 Page 2 of 2

111. PATHWAYS

Factor Maximum1

Rating Factor Possible
Rating Factor (0-3) MultipLiet Score Score

A. if there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore 100

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C. 3
1. Surface Water migration

Distance to nearest surface water 8 24 3
Net precipitation 6 18

Surface erosion 8 24

Surface permeability 6 18

Rainfall intensity 8 24

Subtotals 108

Subscore (100 x factor score subtota/maximum score subtotal) 1_3
2. Flooding 13I

Subscore (100 x factor score/3)

3. Groundwater asigrtion 1

Depth to groundwater 8 24

Net precipitation 6 18 3
Soil permeability 8 24

Subsurface flows 8 24

Direct access to groundwater 8 24

Subtota Is _____114

Subscore (100 x factor 
score subtotal/maximum 

score subtotal) 
______1

C. Highest pathway subscore 3
Enter the h:ghest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 100

IV. WASTE MANAGEMENT PRACTICES 

1

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 55

Waste Characteristics 72
Pathways 100

Total 227 divioed by 3 a 76

Gross Total Score

B. AppLy factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score 7

76 x 1.0 = 76
D- 8



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 5

Location No. 2 Heating Oil Storage Tank - Building 1110

Date of Operation or Occurrence

Owner/Operator

Comments/Descciption MD ANG

Site Rated By Automated Sciences Group. Inc.

I . RECEPTORS

Factor Maxirmum

Rating Factor Possible

I Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 0 4 0 12

I . Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

DI Distance to installation boundary 3 6 18 18

E. Critical environments within I mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

I G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I . Popusation served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score zubtotal/maximnum score subtotal) 55

11. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S =small, M = medium, L = large) M

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

80 x 0.9 = 72

r. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 = 72

D-9



Site (Cont.) No. 5 Page 2 of 2

III. PATHWAYS

Factor Maxi mum 1
ating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum ract subset of 100 points for direct 3
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore 1003

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, ar"4- proceed to C.

1. Surtdce Water migration

Distance to nearest surface water 8 24

Net precipitation 6 18

Surface erosion 8 24

Surface permeability 6 18

Rainfall intensity 8 24

Subtotals 108

Subscore (100 x factor score subtotal/maximum score subtotal) 1_3
2. Flooding 1 31

Subscore (100 A factor score/3)

3. Groundwater migration 3
Depth to groundwater 8 24

Net precipitation 6 13 3
Soil permeability 8 24

Subsurface flows 8 24 3
Direct access to groundwater 8 24

Subtotals _____114

Subscore (100 x factor 
score subtotal/maximum 

score subtotal) 
1_____1

C. Highest pathway subscore I
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

D3thways Subscore 100

IV. WASTE MANAGEMENT PRACTICES 

1

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 55 3
Waste Characteristics 72

Pathways 100

Total 227 divided by 3 7o

Gross Total Score 1
B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor Final Score 7

76 x 1.0 = 76
D-1O l



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

sme of Site MD ANG BASE Site No. 6

Dcation Old Aircraft Wash Rack - BuiLding 2040

Bte of Operation or Occurrence

oner/Operator MD ANG

omments/Description

ite Rated By Automated Sciences Group, Inc.

RECEPTORS

Factor Maximum

Rating Factor PossibLe

ating Factor (0-3) MultipLier Score Score

Poputation within 1,000 ft of site 0 4 0 12

Distance 3 10 30 30

Land use/zoning within 1 mile radius 3 3 9 9

Distance to installation boundary 3 6 18 18

Critical environments within I mite radius of site 0 10 0 30

* Water quality of nearest surface water body 2 6 12 18

* Groundwater use of uppermost aquifer 2 9 18 27

* Population served by surface water supply within 3 miles downstream of site 0 6 0 18

Population served by groundwater supoLy within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score subtotat/maximum score subtotaL) 55

I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of the

information.

1. Waste quantity (S = small, M = medium, L = Large) S

Z. Confidence Level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 60

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x 1.0 = 60

C. Apply physical state multiplier

Subscore B x Physical State Multiplier 2 Waste Characteristics Subscore

60 x 1.0 = 60

D-11



Site (Cont.) No. 6 Page 2 of 2 3
I1. PATHWAYS

Factor Maximum I
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B.

Subscore I

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C. 3
1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

Subtotals 58 108

Subscore (100 x factor score subtotal/maximum score subtotal) 54 I
2. Flooding 0 1 0 3

Subscore (100 x factor score/3) 0 3
3. Groundwater migration

Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to groundwater 1 8 8 24 3
Subtotals 68 114

Subscore (100 x factor score subtotat/maximum score subtotal) 60

C. Highest pathway subscore

Enter the highest subscore value from A, B-I, B-2 or B-3 above. Ptwy IPathways Subscore 60

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.
Receptors 55

Waste Characteristics 60 •

Pathways 60
Total 175 divided by 3 = 58

Gross Total Score

B. Apply factor for waste contaminant from waste 
management practices 

G

Gross Total Score x Waste Management Practices Factor = Final Score 58 x 1.0 = 58

D-12 3



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

ine of Site MD ANG BASE Site No. 7

cation Removed Underground MOGAS Tank. North of Building 1140

ite of Operation or Occurrence

iner/Operator MD ANG

xwments/Oescription

ite Rated By Automated Sciences Group, Inc.

RECEPTORS

Factor Maximum

Rating Factor Possible

3ting Factor (0-3) Multiplier Score Score

Population within 1,000 ft of site 0 4 0 12

Distance 3 10 30 30

Land use/zoning within 1 mile radius 3 3 9 9

Distance to installation boundary 3 6 18 18

Critical environments within 1 mile radius of site 0 10 0 30

Water quality of nearest surface water body 2 6 12 18

Groundwater use of uppermost aquifer 2 9 18 27

Population served by surface water supply within 3 miles downstream of site 0 6 0 18

Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 99 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 55

1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 60

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

60 x 0.9 = 54

C. Apply physical state wAltiplier

Subscore 8 x Physical State Multiplier = Waste Characteristics Subscore

54 x 1.0 54

D-13



Site (Cont.) No. 7 Page 2 of 2

111. PATHWAYS
Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, esign maximum factor subscore of 100 points for direct

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore -100

B. Rate the migration potential for 3 potential pathways; Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C. m

1. Surface Water migration

Distance to nearest surface water 8 24

Net precipitation 6 18

Surface erosion 8 24

Surface permeability 6 18

Rainfall intensity 8 24

Subtotals 108

Subscore (100 x factor score subtotal/maximum score subtotal) 1_3
2. Flooding 1I

Subscore (100 x factor score/3)

3. Groundwater migration 3
Depth to groundwater 8 24

Net precipitation 6 18

Soil permeability 8 24

Subsurface flows 8 24

Direct access to groundwater 8 24

Subtotals _____114I

Subscore (100 x factor score subtotal/maximum score 
subtotal) ______1

C. Highest pathway subscore I
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 100m

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 55

Waste Characteristics 54

Pathways IN

Total 209 divided by3 70

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score I1
70 x 1.0 D 70

D- 141



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 8

Location Motor Vehicle Wash Area, Northeast of Building 2110

Date of Operation or Occurrence

Owner/Operator MD ANG

Comments/DescriptiOn

Site Rated By Automated Sciences Group. Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 1 4 4 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mite radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical enirornents within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I. Popotation served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 103 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 57

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = Large) S

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = Low) L

Factor Subscore A (from 20 to 100 based on factor score matrix) 30

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

30 x 0.9 = 27

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

27 x 1.0 = 27

D-15



Site (Cont.) No. 8 Page 2 of 2

III. PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct I
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B.

Subscore ____

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.
Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 0 8 0 24

Surface permeability 3 6 18 18

Rainfall intensity 2 8 1 24 3
Subtotals 70 108

Subscore (100 x factor score subtotal/maximum score subtotal) 65

2. Flooding 0 1 0 3
Subscore (100 x factor score/3) 0

3. Groundwater migration I
Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeability 2 8 16 24

Subsurface flows 0 8 0 24 I

Direct access to groundwater 1 8 8 24

SubtotaLs 60 114l

Subscore (100 x factor score subtotal/maxismn score subtotal) 
53

C. Highest pathway subscore

Enter the highest subscore value from A, B-1, 9-2 or 9-3 above.

Pathways Subscore 65

IV. WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 57
Waste Characteristics 27 1
Pathways 65

Total 149 divided by 3 50
Gross Total Score

0. Apply factor for waste contaminant from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score

50 x 1.0 = 50 3
D-16



HAZARDOUS ASSESSMENT RATING FORM
Page I of 2

tame of Site MD ANG BASE Site No. 9 - Newer FTA

.ocation Western Corner of Building 2070

)ate of Operation or Occurrence 1975-79

)wner/Operator MD ANG

:omments/Description Generally used 4 times or less/year, 3 exercises Per day

iite Rated By Automated Sciences Group, Inc.

1. RECEPTORS

Factor Maximum

Rating Factor Possible

Zating Factor (0-3) Multiptier Score Score

k. Population within 1,000 ft of site 1 4 4 12

I. Distance 3 10 30 30

. Land use/zoning within 1 mile radius 3 3 9 9

). Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mite radius of site 0 10 0 30

Water quality of nearest surface water body 2 6 12 18

. Groundwater use of uppermost aquifer 2 9 18 27

4. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

1. Population served by groundwater supply within 3 mites of site 2 6 12 18

SubtotaLs 103 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 57

1I. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = smarl, M = mediun, L = large) M

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 80

B. Apply persistence factor

Factor Subseore A x Persistence Factor = Subscore B

80 x 0.9 72

C. Apply physical state multiplier

Subcore B x Physical State Multiplier = Waste Characteristics Subscore

72 x 1.0 72

D-17



Site (Cont.) No. 9 Page 2 of 2

I1. PAIHWAYF

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct 3
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore ____

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

SubtotaLs 58 108

Subscore (100 x factor score subtotal/maximum score subtotal) 54

2. Flooding 0 1 0 3

Subscore (100 x factor score/3) 0

3. Groundwater migration 3
Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to groundwater 1 8 8 24

Subtotals 68 114

____ I
Subscore (100 x factor score subtotal/maximum score subtotal) 60

C. Highest pathway subscore 1
Enter the highest subscore value from A, B-1, B-2 or 8-3 above.

Pathways Subscore 60

IV. WASTE MANAGEMENT PRACTICES 

I
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 57

Waste Characteristics 72
Pathways 60

Total 189 divided by 3 = 63

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score 6

63 x 1.0 = 63D-18 1



I HAZARDOUS ASSESSMENT RATING FORM
Pdge 1 of 2

i Name of Site MD ANG BASE Site No. 10 - Old FTA

Location South of Building 3010

Dat2 of Operation or Occurrence 1957-74

Owner/Operator MD ANG

Co ments/Description Generally used 4 times or less per year, 3 exercises per day

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 1 4 4 12
B. Distance 3 10 30 30

C. Land use/zoning within I mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

H E. Critical environments within 1 miLe radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

H G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I . Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 103 180

Receptors subscore (100 x factor score subtotal/maximum score subtotal) 57

I II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of the

I information.

1. Waste quantity (S = small, M = medium, L = targe) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 = 90

C. Apply physical state multiplier

Subascore B x Physical State Multiplier = Waste Characteristics Subscore

90 x 1.0 = 90

D-19



Site (Cont.) No. 10 Page 2 of 2

111. PATHWAYS

Factor Maximum 1
Rating Factor PossibLe

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct 1

evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore ____

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

Subtotals 58 108

Subscore (100 x factor score subtotaL/maximum score subtotal) 54

2. Flooding 0 1 0 3

Subscore (100 x factor score/3) 0

3. Groundwater migration 1
Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeability 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to groundwater 1 8 8 24

SubtotaLs 68 1141

Subscore (100 x factor score subtotal/maximum score 
subtotal) 60

C. Highest pathway subscore I
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 60

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 57

Waste Characteristics 90
Pathways 60

Total 207 divided by 3 • 69

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score 1
69 x 1.0 =

D- 201



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 11

Location New POL Storage Area

Date of Operation or Occurrence 31 July 1987

Dwner/Operator MD ANG

.;ommentsDescription 31 July 1987 SpilL

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS
Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft of site 1 4 4 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 1B

E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

1. Population served by groundwater supply within 3 miles of site 2 6 12 18

Subtotals 103 180

Receptors subscore (100 x factor score subtota/maximum score subtotal) 57

II. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of the

information.

1. Waste quantity (S = small, M = medium, L = large) L

2. Confidence level (C = confirmed, S = suspected) C

3. Hazard rating (H = high, M = medium, L = low) H

Factor Subscore A (from 20 to 100 based on factor score matrix) 100

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

100 x 0.9 = 90

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

90 x 1.0 = 90

D-21



Site (Cont.) No. 11 Page 2 of 2

III. PATHWAYS

Factor Maximum I

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct I
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or

indirect evidence exists, proceed to B.

Subscore 80I

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.

Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 3 8 24 24

Net precipitation 2 6 12 18

Surface erosion 0 8 0 24

Surface permeability 1 6 6 18

Rainfall intensity 2 8 16 24

SubtotaLs 58 108

Subscore (100 x factor score subtotal/maximum score subtotal) 54

2. rtooding 0 1 0 3

Subscore (100 x factor score/3) 0

3. Groundwater migration 1
Depth to groundwater 3 8 24 24

Net precipitation 2 6 12 18

Soil permeabiliy 2 8 16 24

Subsurface flows 1 8 8 24

Direct access to groundwater 1 8 8 24

SubtotaLs 68 114

Subscore (100 x factor score subtotal/maximum score subtotal) 60

C. Highest pathway subscore 1
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 801

IV. WASTE MANAGEMENT PRACTICES

A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 57

Waste Characteristics 90

Pathways 80

Total 227 divided by3 = 76

Gross Total Score

B. Apply factor for waste contaminant from waste management practices

Gross Total Score x Waste Management Practices Factor = Final Score 1
76 x 0.95 D 72

D-221



HAZARDOUS ASSESSMENT RATING FORM
Page 1 of 2

Name of Site MD ANG BASE Site No. 12

Location Gun Butt

Date of Operation or Occurrence

Owner/Operator MO ANG

Comments/Description

Site Rated By Automated Sciences Group, Inc.

I. RECEPTORS

Factor Maximum

Rating Factor Possible

Rating Factor (0-3) Multiplier Score Score

A. Population within 1,000 ft c' site 0 4 0 12

B. Distance 3 10 30 30

C. Land use/zoning within 1 mile radius 3 3 9 9

D. Distance to installation boundary 3 6 18 18

E. Critical environments within 1 mile radius of site 0 10 0 30

F. Water quality of nearest surface water body 2 6 12 18

G. Groundwater use of uppermost aquifer 2 9 18 27

H. Population served by surface water supply within 3 miles downstream of site 0 6 0 18

I. Population served by groundwater supply within 3 miles of site 2 6 12 18

SubtotaLs 99 180

Receptors subscore (100 x factor score subtotaL/maximum score subtotal) 55

I1. WASTE CHARACTERISTICS

A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence Level of the

information.

1. Waste quantity (S = small, M = medium, L = large) S

2. Confidence level (C = confirmed, S = suspected) S

3. Hazard rating (H = high, M = medium, L = low) L

Factor Subscore A (from 20 to 100 based on factor score matrix) 20

B. Apply persistence factor

Factor Subscore A x Persistence Factor = Subscore B

20 x 1.0 20

C. Apply physical state multiplier

Subscore B x Physical State Multiplier = Waste Characteristics Subscore

20 x 0.5 10

D-23



Site (Cont.) No. 12 Page 2 of 2

I1. PATHWAYS

Factor Maximum
Rating Factor Possible

Rating Factor (0-3) MuLtiptier Score Score

A. If there is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for direct
evidence or 80 points for indirect evidence. If direct evidence exists then proceed to C. If no evidence or
indirect evidence exists, proceed to B.

Subscore I

B. Rate the migration potential for 3 potential pathways: Surface water migration, flooding, and groundwater migration.
Select the highest rating, and proceed to C.

1. Surface Water migration

Distance to nearest surface water 2 8 16 24

Net precipitation 2 6 12 18

Surface erosion 1 8 8 24

Surface permeability 0 6 0 18

Rainfall intensity 2 8 16 24

Subtotals 52 108

Subscore (100 x factor score subcotaL/maximum score subtotal) 48

2. FLooding 0 1 0 3 I
Subscore (100 x factor score/3) 0

3. Groundwater migration U
Depth to groundwater 3 8 24 14

Net precipitation 2 6 16 El

Soil permeability 2 8 16 2,__

Subsurface flows 0 8 0 24 _1

Direct access to groundwater 0 8 0 24 _

Subtotals 56 114

____ I
Subscore (100 x factor score subtotaL/maximum score subtotal) 49

C. Highest pathway subscore
Enter the highest subscore value from A, B-1, B-2 or B-3 above.

Pathways Subscore 1.9

IV. WASTE MANAGEMENT PRACTICES 

1
A. Average the three subscores for receptors, waste characteristics, and pathways.

Receptors 55

Waste Characteristics 10
Pathways 49

Total 114 divided by3 = 38
Gross Total Score

B. Apply factor for waste contaminant from waste management practices
Gross Total Score x Waste Management Practices Factor = Final Score 3

38 x 0.95 D 36D- 241



Maryland Air National Guard

Martin State Airport

Baltimore, Maryland

USAF Hazard Assessment Rating Methodology

Rating Factor Criteria

The following is a summary and explanation of the rating factor criteria

used to score the Base sites under HARM. The majority of the factors in the

receptors and pathway categories are the same for each of the rated sites

and are therefore stated only once. In those instances where a rating

factor varies according to a specific site, the factor is addressed

separately for each of the respective sites.

I. RECEPIORS

A. Poulation Within 1.000 Feet Of Site. Factor Rating 0 for all sites

except Sites 8-11. Excluding the Base population, there are not offsite

population within 1,000 feet of each rated site. For Sites 8-11, there are

estimated to be 1-26 people within 1,000 feet of these sites.

B. Distance To Nearest Well. Factor Rating 3 for all sites. Accrding to

well reords for Baltimore County, there is a well , either private or on

site, within 3,000 feet of each site.

C. Land Use/Zoinq (Within One Mile Radius). Factor Rating 3. Although a

majority of the land use is cmmercial/industrial, there are several parcels

of land designated as residential.

D. Distance 7b Installation Bounary. Factor Rating 3. All the rated

sites are within 1,000 feet of the base boundaries.

E. Critical Environments (Within one Mile Radius Of Site). Factor

Rating 0. No critical envirorments exist within a one mile radius of any of

the sites.
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I
F. Water Quality/Use Desimnation of Nearest Surface Water Body. Factor
Rating 2. The waters of Frog Mortar Creek and other Middle River
tributaries are mainly utilized for recreation (e.g. boating, crabbing), but

same shellfish propagation and harvesting are known.

G. Ground-water Use of Upermost Aquifer. Factor Rating 2. The uppermost

aquifer is most likely used for drinking water through nearby dcmestic

wells.

H. Population Served By Surface Water Supplies Within 3 Miles Downstream of
The Site. Factor Rating 0. Surface waters within 3 miles of the base are

not used as drinking water sources.

I. Popalation Served By Aquifer Supplies Within 3 Miles Of The Site.
Factor Rating 2. Although municipal waters supply most of the drinking

water in the Middle River area, the existence of more than 50 domestic wells

is evidence enough to indicate a population of at least 51 and prcbably less
than 1,000 being served by ground water.

II. WASTE CRACTERISTICS i

Site No.1: I
o A-l: Hazardous Waste Quantity - Factor Rating S. The released

quantity of JP-4 for this site was estimated to be less than 20

o A-2: Confidence Level - Factor Rating C. This is based on the

kncwle&ge of the known type of materials used at this site.

o A-3: Hazard Rating - Factor Rating H. The hazard rating at this
site is based on JP-4 toxicity. JP-4 has a Sax toxicity of 3, which

cIs to a HARM hazard rating of 3.

I
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B. Persistence Mltiplier - Factor Rating 0.9. JP-4 falls within the

category of substituted and other ring campounds.

Site No. 2:

o A-i: Hazardous Waste Quantity - Factor Rating L. Because of leak

rates for this UST, it was determined that as little as 3,600 and

as nuch as 3,800 gallons per year of fuel oil may have leaked into

the grond.

o A-2: Confidence Level - Factor Rating C. The leak rates were

determined fran actual leak test results.

o A-3: Hazardous Rating - Factor Rating H. The substance involved is

No. 2 fuel oil which has a Sax's level of 3 in toxicity

correspcnding to a HARM rating of 3.

B. Persistence Multiplier - Factor Rating 0.9. No. 2 fuel oil falls

within the category of substituted and other ring caffpcund.

Site No. 3:

o A-i: Hazardous Waste Quantity - Factor Rating S. The quantity

estimated to have entered the ground at this site is muIh less than

the 20 drum limit for the small quantity category.

o A-2: Qonfidence Level - Factor Rating S. Ths is based on a

knowledge of the types and quantities of waste stored at this site.

o A-3: Hazard Rating - Factor Rating H. The flash point of same

solvents stored at this site is below 800F.

B. Persistenoe Mltiplie - Factor Rating 1.0. The substanoes stored

at this site may have included 1,1,1 Trichloroethane and/or

Tridhloroethylene.
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Site No. 4:

o A-i: Hazardous Waste Quentity - Factor Rating M. Because of leak

rates for this UST, it was determined that as little as 1,000 and
as much as 4,400 gallons per year of fuel oil may have leaked into
the gr d. i

o A-2: Confidence Level - Factor Rating C. The leak rates were
determined fron actual leak test results.

o A-3: Hazardous Rating - Factor Rating H. The substance involved is
No. 2 fuel oil which has a Sax's Level of 3 in toxicity

coxresponding to a HARM rating of 3.

B. Persistence Multiplier - Factor Rating 0.9. No. 2 fuel oil falls
within the category of substituted and other ring caqumxx s.

Site No. 5:

o A-1: Hazardous Waste Quantity - Factor Rating M. Because of leak I
rates for this UST, it was determined that as little as 2,100 and

as mxl~h as 2,300 gallons per year of fuel oil may have leaked into I
the ground. I

o A-2: onfidence Level - Factor Rating C. The leak rates were
determined from actual leak test results.

o A-3: Hazardous Rating - Factor Rating H. The substance involved is

No. 2 fuel oil which has a Sax's Level of 3 in toxicity
cxro ni to a HArM rating of 3.

B. Persistence Multiplier - Factor Rating 0.9. No. 2 fuel oil falls
within the category of substituted and other ring cmpunds.

I
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Site No. 6:

o A-i: Hazardous Waste Quality - Factor Rating S. The quantity

estimated to have entered the ground at this site is less than the

20 drum limit for the small quantity category.

o A-2: confidence Level - Factor Rating C. This is based on a

knowledge of the types of materials used at this site.

o A-3: Hazard Rating - Factor Rating H. The flash point of sane

solvents stored at this site is below 80 0 F.

I B. Persistence Multiplier - Factor Rating 1.0. The substances used at

this site may have included 1,1,1 Trichloroethylene along with 115-145

I octane aviation gasoline.

j Site No. 7:

o A-l: Hazardous Waste Quantity - Factor Rating S. Although the

quantity could not be accurately approximated, information
concerning fuel losses fr(Im this tank tend to indicate a small

volume of fuel was lost.

o A-2: onfidence Level - Factor Rating C. This is based on the

knowledge of the type of materials used at this site.

o A-3: Hazard Rating - Factor Rating H. The leaded gasoline stored

in this tank has a Sax's level of 3 in toxicity which corr to

a HARK rating of 3.

I B. Persistence Multiplier - Factor Rating 0.9. leaded gasoline stored

in this tank falls within the category of substituted and other ring

I
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Site No. 8:

o A-!, Hazardous Waste Quantity - Factor Rating S. The quantity of

contaminants present at this site is not accurately known but should

be well below the 20 drum upper limit for the small quantity

category.

o A-2: Confidence Level - Factor Rating C. This is based on the

known types of waste generated at this site. I
o A-3: Hazardous Rating - Factor Rating L. Motor oil and grease are

the suspected contaminants. These substances have a low hazard

rating.

B. Persistence Multiplier - Factor Rating 0.9. Motor oils fall into I
the category of substituted and other ring compounds.

Site No. 9:

o A-l: Hazardous Waste Quantity - Factor Rating M. The estimated

quantity of waste materials that may have entered the ground at this

site was 2,970 gallons.

o A-2: onfidence Level - Factor Rating C. Interviewees confirmed I
the amounts of JP-4 used at this site. i

o A-3: Hazard Rating - Factor Rating H. See Site 1, Section A-3.

B. Persistence Multiplier - Factor Rating 0.9. See Site 1, Section B.

Site No. 1i

o A-i: Hazardus Waste Quantity - Factor Rating L. The estimated i
quantity of waste materials that may have entered the ground was

10,100 gallons.
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o A-2: Confidence Level - Factor Rating H. See Site 9, Section A-3.

o A-3: Hazard Rating - Factor Rating H. See Site 1, Section A-3.

B. Persistence Multiplier - Factor Rating 0.9. See Site 1, Section B.

Site No. 11:

o A-i: Hazardous Waste Quantity - Factor Rating L. The quantity of

JP-4 fuel that was asstumed to be missing was over 10,000 gallons.

o A-2: Confidence Level - Factor Rating C. The quantities were

reported by interviewees and Base records.

o A-3: Hazard Rating - Factor Rating H. See Site 1, Section A-3.

B. Persistence Multiplier - Factor Rating 0.9. JP-4 falls within the

category of substituted and other ring ccuounds.

For All HARM Rated Sites (except Site No. 12):

C. Physical State Multiplier - Factor Rating 1.0. The materials released

at each site were in a liquid state.

Site No. 12:

o A-i: Hazardous Waste Quantity - Factor Rating S. The suspected

contaminant is lead frcmi the awmintion slugs that were fired into

the sand piles. It is not expected that the quantity of lead

fragnts ould exceed 5 tons.

o A-2: onfidence Level - Factor Rating S. The lack of confidence

is due to the unknown quantity and conflicting intervieee

verification.
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o A-3: Hazard Rating - Factor Rating L. Lead is relatively inert and

does not represent a high or moderate environmental hazard in a

nrutral or very slightly acidic envirorment.

B. Persistence Multiplier - Factor Rating 1.0. Lead falls into the

category of heavy metals. i

C. Physical State Multiplier - Factor Rating 0.5. The material was in

solid form.

I
i
I
i
i
i
i
i
i
I
I
I

D-32 i
I



III. PATHWAYS CATEGORY

A. Evidence of Contamination.

Site No.1: Factor Rating 100 - Direct Evidence. Analyses of soil samples
revealed a significant toxic couponent in these samples.

Site Nos. 2. 4. 5: Factor Rating 100 - Direct Evidence. Fuel tanks were
tested and fcund to be leaking at known rates.

Site No. 7: Factor Rating 100 - Direct Evidence. Analyses of ground-water
samples indicated the presence of volatile halocarbons and aromatics.

Site Nos. 3. 6. 8-10, 12: Factor Rating 0 - No Evidence. There is no
direct or irdirect evidence that contaminants are migrating fran these
sites.

Site No. 11: Factor Rating 80 - Indirect Evidence. Visual evidence of
contaminants seeping fram contairment basin and "oil sheen" on banks of
ditch indirectly indicate migration of contaminants. Samples of this oily

substance could not be collected in large enough quantities to accurately
match it to JP-4.

B-1 Potential for Surface Water Contamination
o Distances to Nearest Surface Water (includes Drainace Ditches and

Storm Sewers): Factor Rating 3. Each of the identified sites on
the base are within 500 feet of surface water except for Site No. 12

which has a Factor Rating of 2.

o Net Precipitation: Factor Rating 2. Net precipitation at this base
is calculated to be 7.5 inches per year.

I
I
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I
o Soil Erosion:

Site Nos. 1-5, 7. and 12: Factor Rating 1. There were no visible

signs of significant erosion at these sites.

For Site Nos. 6. and 8-11: Factor Rating 0. The two old FrA's i
(Site Nos. 9 & 10) have been partially graded so the surface of

contaminated material, if it exists, would be covered by graded

fill. Site Nos. 6, 8, and 11 showed no signs whatsoever of erosion.

o Surface Permeability: Factor Rating 1. Surface soils at the base

tend to be silty sand to clayey sand on the surface with moderate

permeabilities. The one exception was Site No. 8 which is asphalted
on the surface and received a Factor Rating of 3.

o Rainfall Intensity Based On 1-Year, 24-Hour Rainfall: Factor

Rating 2. The 1-year, 24-hour rainfall value is 2.7 inches.

B-2 Potential for Floodini: Factor Rating 0. According to the Flood
Insurance Rate Map (FIRM) for the National Flood Insurance Program, the Base

does not lie within a 100 year floodplain. i

B-3 Potential for Ground-water Contaminations.

o Deth to grmund water: Factor Rating 3. Base records and past I
excavations on the Base indicate a shallow water table of less than

10 feet in most places under the Base.

o Net Precipitation: Factor Rating 2. See B-1.

o Soil Permeability: Factor Rating 2. The soils beneath the surface

tend to have a higher clay content than the soil on the surface but
intertecked lenses of gravels and silty sand give a similar overall
permeability.

I
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o Subsurface Flows:

Site Nos. 1, 2, 4. 5 and 7: Factor Rating 2. All these sites are

below the natural ground surface and therefore are usually in
contact with water table, especially in wet seasons.

Site Nos. 9-11: Factor Rating 1. These sites are on or near the
surface and therefore are in contact with the water table less

frequently that the sites listed above.

Site Nos. 3. 6. 8. and 12: Factor Rating 0. These sites have a
very low probability of cming in contact with the water table.

o Direct Access To Groundwater: Factor Rating 0. With the exception

of Site No. 12, there is a low risk that contaminants at these
sites have direct access to ground water. Site No. 12 has a Factor
Rating of Zero since there is no evidence that the lead slugs have

direct access to ground water.I
I IV. WASTE ANAGEMENT PRACTICES CATEGORY

Waste Management Factor Multiplier:

Site Nos. 11 and 12: Factor Multiplier 0.95. These sites have limited

I containment.

All other sites: Factor Multiplier 1.0. There are no forms of
containment at these HARM scored sites.
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APPENDIX E

TEST RES=I~

MARYLAND AIR NATIONAL GARD BASE

MARTIN~ STATE AIRPORT

BhLTflVRE, MRYLAND



I
I
I
I
I
I
I
I

SITE 1

Old FOL Urde~rourd Storage Tanks
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I
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DEPARTMENT OF THE AIR FORCE
USAF OCCUPATIONAL AND ENVIRONMENTAL HEALTH LABORATORY (AFSC)

BROOKS AIR FORCE BASE. TEXAS 78235-5501

PEP' Y TOI ATTN 01 EC ou V Pi~i~~

Su BJECT Consultative Letter, 87-029EQ0339CAD, Aquatic Toxicity Test, Warfield ANGB MS

T o 175 TAC Clinic/SGPB

1. Introduction: We've completed aquatic toxicity tests on water extractions
made from your soil samples. These were the samples you collected from your
Fire Pit Traini -g ar a and submitted to us on 13 December 86 (GS860172 though

S# GS860176). Our tests indicated the extractions made from all of your samples,
except for your control (GS860172), were acutely toxic to aquatic organisms.

2. Background:

I a. Our aquatic toxicity tests were performed to determine whether toxic
materials could be solubilized from the soils in your Fire Pit Training
area. The results of this test will aid in determining whether the soils in
the pit will need to be treated as hazardous wastes.

b. We performed our aquatic toxicity tests following the procedures in:
(1) sixteenth edition of Standard Methods for the Examination of Water and
Wastewater; (2) Methods for Measuring the Acute Toxicity of Effluent to
Aquatic Organisms, EPA-60f4-85/03; and(3) Quality Assurance Manual for
Performinj Acute Toxicity Tests, FOER Biological Section, 1983. We used
meaes -romelas (fatheJa minnow) as the target organism and ran the test

for 72 hours.

3. Project Personnel:

Maj Thomas R. Doane
SSgt Christina M. Koenig
SrA Harold D. Casey

4. Results:

a. We received your samples on 24 Dec 86. Our bioassay was performed
from 7 to 9 Jan 87. The results (Atchs 1-5) discussed here were reported to
you, by telephone on 13 Jan 87.

b. At time of testing, we mixed 500 mg from each of your soil samples
with 1000 ml of our laboratory water. This mixture was agitated for
approximately 8 hours then settled for over 12 hours. We ran duplicate
toxicity tests with 250 ml of the supernatent for each sample (see Atch 6).There were ten fathead minnows added to each test container.

c. The water extractions of all of your soil sampl.es, except for your
control (GS860172), were toxic to our test organisms
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5. Conclusions and Recommendation:

a. Your soils might not be classified as hazardous wastes according to
current regulations. We submitted samples to our Analytical Services Division
(USAFOEHL/SA) 1or the EP Toxicity test, the Corrosivity test and the
Ignitability test (Atch 7). All of your samples passed all of the tests with
the exception of GS860176 which had 0.23 mg/l of lead. (The allowable level
of contamination is 0.2 mg/l.) However, the aquatic extraction and toxicity I
test we performed is currently required by the State of California. We chose
to use this test since California often leads the nation in environmental
protection legislation and this procedure is a realistic approximation of what
could enter the ground or surface waters. There was obviously a significant i
toxic component to all of your samples.

b. If you have any concerns about leaching of this soil site into ground
or surface water, you should attempt to identify the toxic component. Due to
the use of the area as " t n pt, the material is likely to be
organic in nature; probably some partially combusted material used to start a
fire. As part of the various IRP studies conducted by USAFOEHL/TS, we have
seen residuals of many potentially toxic chemicals such as benzene,, naphthalenes,
phthalates, pyrenes and anthracenes.

c. If you would like to attempt to identify the toxic component of these
samples, we suggest you submit the following samples:

(1) A 100 gram sample for EPA series 625 analysis. (Mark this sample

for Mr Martin's attention.)

(2) A 100 gram sample for EPA series 8020 analysis. i

(3) A 100 gram sample for oils and grease analysis. Mark the
paperwork that you want identification of components if high levels of oils I
and greases are found.

(4) Send all samples to USAFOEHL/SA with required paperwork.

(5) Please annotate on all paperwork that a copy of the results are
to be sent to USAFOEHL/ECQ, Attn: Major Doane.

6. If you have any questions or need further assistance, please contact Maj
Thomas R. Doane at AUTOVON 240-3667 or commercial (512) 536-3667.

R T. MARKAN al USAF, BSC 7 Atch
Chief, Consultant Services Division 1-5 Results

6. Bioassay Info Sheet
7. Chemical Analysis

cc: HQ ANGSC/SG
HQ AFSC/SGPB
OL AD, USAFOEHL
USAF Rgn Med Cen

Wiesbaden/SGB

E-3



4A 00

o CL C 0 442 z 4

LU N N Ln U
z z

p-9 - CA .-
0D -9 m~

uL 4

uj0.
z

IA

C44

U 0

zz

z

0 U.

w ~ Z u L .L

to - 4 -1W.
-i 0g.

LU 0 (A O.U UJ
0J -4 4n LU
) N 0 z c. 0

4 4c z c 000 0 -- oCi 9- I- 4 Z 9- A - 40 oC
0. ~ ~ ~ I In-1- rcxmm

U Z 0 <- In M42uJ LL OZ m * 2 - 0 0 0
" 0.- m n 2 . 0 00

u -C 0 .. 0- 2n L0 Vn w44I -0 N I

0 Z 4 9- 0 4

.49I- . U. 0I0
co. 04W 0U2 0

4 Z4.- CD .4

P. - r > -C - If 4i w 0 1. 40 04 4 .( -24 0 *x 04 AU 49 0 4 V) 0 44Z -
0 , 0 zLL #A0 0 -

ND > 0 UZI- 0 U 0W 0 4 L U

40 LU C 0 =4 -

IL0 0 £40
It 04 w 9 - x L

22 >

LU 0 2 0 4c 0 0 0 0 44i -0 u. 00 00 00 - C.CL OW 4 14 CA CM 4 -4.4 -4 4 c CNC

aJ 0..4 K

CA 0 r_-
LUU

9.4 0.

CD Ous I- u
I4 J 0 0 0 i

- M- -K. 0 0 00 c V

I zl c 04u

4C- 2 IL a..
v 44 0 49 12 . ...

9- 9-4 N t2 £2 LUZ LU2 6: UZ

VI 0 0. 06 t0 aU 2U EU EzU
u in a6 0j 2W 2W 2W i z W z U)

0i 2 £ W In Z06 CL IL C C,6C
co * 9- 402 4 13 24Z4

I.9- U.L$A 4A 2 0 -4c -C4 6.4c -K4 -.
2 04 0~ if >. >3 > > > > >3 > . >>

9- IL ) ul 49 ox z > LU > > w > > U 3 > w >3 LU
I44 OF 1.-I 0 V 40 q£ **I A£.. cc-* cc0 cCi C m C X T6 cwU 4 LU -4W cc l- 9- mm mmo - zm0I9- 0Z 9x- M Oof 0 lz0 0 09 t4IA0 V'4A40 00 W4IA40 00 IA4$A0 00 V)00 a60 %A &A0 CL0

E-4



4~ 004

UJ 1N In U Wo
N 0 C Z 0

LU U 4L

cl -Kl :0 I.-

U) z -z o

0.4 CL
z

1- 04 4

NS fl a-

0 z 0 -c
Z 04

.4 0 i U

N 0 1 - UcD 0
z w w i

P. u In 0U U.
co -4 x w

2 0 cz2

1- I- tA 06- LL
In U I I

0 z -4 C 0 Coll 0
0 Cr 2 0 0. IA 40 Co -4- 0n -44DO n n

mr 0. xr - 4 4 14 C) Cr C CA 0r 0
0 oz7an 0- 4 Dn nu 4 UO () 4 m 0 0 0 0 0
Wr -c Z4- < C r 0 3

o 4t0 .. 0 In U. t.- v C
> WU >4._j _ C U. u z cc

# . 0 4 UJ < 4 to4
IA WI- . 2 wr 4j 0CDL 00 D 0 4 0 44- ~-
0 4 4 z -9 Z U. 04-0 UJ 4 -C44

L. 3 -. ;: U0 4; _ > > >.
0o .3 Z be U 0I 0. N Ix Cr 0 z cc Cr

z Z 0 >Z x. co 0 LU 0 0U IT w CU L
J r > 4c4<0 1 41 1 0 1- 00 1- 00 - - I.

I -' 1 0 Cr0m < CA z M-4 0 Z .4. z .4.40

0 ID wJ m < 0
L. 0 :)> 4 0 1O
4t In 0~ (Acr N t
In D W 90 M. O aN 0

- ILI. 0* 4-K

cc 00 in3
44 00c

2 4 1- 1

LU 0 2 0 41 0 444i -0 u. 00
0. OW 4 i 4 In-4 4 00 o00o

tn 0: 40

x1 4
La a. I -I

CL -c00O 11* 2 .4.4- 00 0 00w0(o04 z.4 4 2 .'2 In I0 4 2L0- 1-CZ 1- cr z * uzw z w z WZ 1120 aD a. x wiw to omw cow 4w owcauIn .-0 IL mu au au mu a0 20a wa .9 2C ccr :3I c )cc )IrCr UIn 0 3 w z Zw W ZUJ 2W 2W ICl .. Cl x In 2 0. C 0. a. A. Ol0 r IL *. 0. 43 CDC DC2 .0 P: 43 ZJ ZJ Z4 24 24z-iz-i.- UI n ) ZO ~ 4c c4 ".c" .4 .4cl 0 r 0 2c1 > r > > r >4 > r >. > >of z In I. O o c -- 1I- D. w -9 K It =r >> w >3 > U 3> Cl> wIn .40 P- CD 0 4 Ole Cri ccm I CrCr CCr.X C .-- 3: a ccwl I Cl .4 Cr 0: 1- :) m0 x- m m a m ~ 0 r -~0=11,1 1- :01mIx 0 c ;1 a ON I LO I a0 4IA0 a. 0 00 IL O00 I0 0 6O I I 0 0. 0
E- 5



4 A 0
> 0c

N Z W co P,o .N 0 in z
CY -. - - a

0 0 Z

z 0( 4 z a-

tJ 2 2
to N a

a b

4A~*' 0

- -4 w a

z X >
0 U.

tin
In u-

,c w.- 0

- oa 0 0
0t .4 h

ca o w

zl I I-

u u CA* i
-) PI- N In 7 i * I000 u

0 4 z a 0 a. Ill a 00 0 -2 a a 0 V" 0 0 0-4 In .. 0n*40 nI IAa WZc IAIx4 n I
1) 4 1LZ C24 0 A 0 0 0CI 4 "- N 30

u 40 a II. 0 0
U 40 0 IUl IL 9-4

I M. U.J W W 2 0 _1 4
W AA 2- 0 .40 -

09 MIU 13 i .i In-C Z~n -C z D z l 4 0 ..J. . 4.

IVa z Mw I- u a.N a a M0 u z 02- > 2 cc hi 0 0i 0 it hi h> -9 -. -C 444 < I 0a I 00 9- 00~. I-I-- . - 0 a 0 A In 4A V)0 Z -.42 -4 N 2221 0 In I- -0 Z to Z '-4 c4 (4 zz

cc 0 > -C w4 W0n 0(1 W44 Z.
WD u 0. a ONmLoa 0 j

OU Cin itI- I hi
0 . 0 - 49

ZI-In
2 4t 0 1.-

.490 z0 -C 0 04 P
a. OW 4 IA N-4.4 ..

w cc-9 c
IA 3:

0 0
hi I.

x -

I an
u- 0CL 4cua 00 00

o .4 Za 2 .44- .. 003wN

w N IL 06
v4 04 4c 2

a~ ~ NI .
9- -3 I- r WZ 144 w W iZIL a x w)w 90 IAw w ca owin .40 a. w0 30 co 30U0

ai ua~ it za aa :) ZmU InD 0 zW 2W 2W MW Zh 2zwli -. I. h n za CLa. a. a. .
1 ~ ~ 6 0 z 0 "2 .K . 4 . .2 U4 3c >~. > :p> > > > >>hi 49 F - " - ai - ;. cc a cc~O- U. M >' > h >7 > hi > hi > i 7> > LIn 4 -1 4'4 *ir cca.. aa.. am.it
9-0 a IAO 0m $A wN an CnLa 0 A0W0 0. 0 V) w Ia na 0 0 0 a6 00

E- 6 /A.



> c

0I 0
v 0 >4
v N Zw 0C I
a G.N 0 0 Z 1 1.-

Ld N N EA 0 Lu
z 0 z a
w d OW 0

I'LA 9- .- t*

Go Z n. 0

to N ; I a:

04 U.
z

ai .. I
44 t 0
o0 2 I0.

I 0>
0 0.

0 VI i-a
2* I 4C
$. ad 1- ) uJU

cc x ) j -4 0
z w -,o

0m0 0
UJ 0 M 0 I

0 u 0 .U.L

u al z

6- F- 3c

ad 0 0 I- n cc

I -) 1- -1V 4 I 004
o 41 -4 Z m 0 ix %A 0 00 0

o orx 0n i- A 4 0 0-
u -i IL Z z ) 4C lz - 0 0 00 0at -C Z.' NC 30 . a 03
CC cc. IL 0 0

o q101 0 inLL to6-4
> wJ >4 -A U.. cc oL x u N

0 Z4 i 4 -
0I I Z4- . 0 -. 0 i t
4 0 to 0 4C 4 4

-4X '- m '-U - _j > >>
0D 0 NC ~w w - 0 m0. m a u m ar ato z 0 021- > w 0 U 0 w 004 UJ adw

4 .9 <- > 4 4 41 1 0 9-00 I- 00.f - -
0 3 0 ZI r) -0 Z 4 . 4 -4

I L 0 4A 4 1 4 C OO N I

4C 4A a4 #4 Z . f-
i 0 td 0o a ON 0

8; U. 0 aID-

uj 04 zl 0 -C 0CDV
0j I.7- u4- 0a00 ...

0 3- 6 0

II j ,I c
64 8.44 4 0P c

L4
CL-

W NW I- 0
64'w wt c 0 co w

o 9L. W3 2u 2 .44- .4. 00-

us xM in I L0 L0 LI
-4 IL . 43 0 -0

4 VI 00 z z4 z' z) z
w of -4 WN I.- - - : a- - "- as "- a- c

cc 0 c4A0 V)00 0. 0 V vi03 L0 0 030 t 301 0

a Urn C zadZW 2WE-7



tA

x z
4 n 0

.4 0(A

V" N Z hi cc t
o aN 0 0n z IT
aY *- -; 4-ahi N N In 0

z a z 0

u w 0
co x

l-0 .. "

N 0.4 LL.

4

N -C T4

W n I--
0 c

hi U In 0.1 0 0
.4 W 4

w 4

n 0 00
LLJ ~~I 4 V)4 -U

4 0. > 4 .e
Z'w 0 0 1.-

x W Dn - I, In 4 u
O0 - 1 F Z. zhi I - 0 0 P

44 -C 44 z m 00 I- 00 C C.
hi0 I 7 - 0 ~ In V-0 0 4 LM -- 0N 2A 0

0 ozo0 4IAuI L 0 z> m -C WO

UJ~O 0cz N

40 0 0 .c

IA Ww I.- U. m

".1 3: -"L

In 0 z w n I- P zo
to z 0 - >4 co0 w .4 0

20 4 0 04t

Ixi U L0

U. 0W 1- al.

IU I u .:) I-. 0

06 -C -
*< 4* 0

0 xn 04 4 0

S.-~ a. mu 20 2 0

4A 0 0 x2 W2 WZ
zz m - -. DIDI

a - V.

ILn In 20 .4 V.4

4 0 1-I 0a 4 ,.o co-4- c

2 E-8



I
I

15 October 1986

AQUATIC BIOASSAY INFORMATION SHEET

RATIONALE:

The use of living organisms to detect the presence of toxic materials
in the environment goes back to the use of parakeets in coal mines to
indicate to the miners that the air was not fit to breathe. We use
aquatic organisms at USAFOEHL for the same conceptual purpose: to detect
the presence of toxic materials in the environment. We use juvenile watern
fleas (Daphnia magna) and fathead minnows (Pimephales promelas) for two U
main purposes. First, we use them to test for toxicity of USAF base
effluents; particularly for NPDES permit compliance. Second, these
aquatic organisms serve as reliable indicators for screening suspected I
contaminated water samples before more expensive chemical analysis are

attempted to support fish kill investigations. We also use the larvae of
a mosquito (Wyeomyia smithii) as well as a species of aquatic bacteria I
(Photobacterium phosphoreum) for testing the toxicity of selected water
samples. We do this because all too often when water samples are
collected in support of a fish kill investigation they are taken a
considerable time after the event. Therefore, the water submitted to us
may not be representative of the situation at the the time of the event
and may not be toxic at all. This biological screening protocol saves us
the considerable time and money required to perform a battery of tests in U
an attempt to isolate a nonexistent toxic component.

PROCEDURES:

We perform our aquatic toxicity tests following the procedures in:
(1) Standard Methods for the Examination of Water and Wastewater (16th
Edition); (2) Methods-forTMeasuring the Acute Toxi---ty of Effluents to
Freshwater and Marine organisms, EPA76 4-85/013; and T) Qualty
Assurance Manual for Performing Acute Toxicity Tests, FDER Biological
Section, 1983.

To perform our standard 48 hour acute toxicity test we use 250 ml of
sample for the Daphnia or 2000 ml for the fish. All tests are run in
glass beakers. We use juvenile fish, less than 3 months old, which are
approximately one inch in length and 1 gram in weight which were
originally obtained from the National Fish Hatchery in Uvalde TX. We use
juvenile Daphnia, less than 24 hours old. We always run at least one I
duplicate of each test and two simultaneous controls, which are set up
exactly the same as the test, but use our standard laboratory dilution
water. (We use dechlorinated Brooks AFB tap water which comes from the n
Edwards underground aquifer and is of very high quality as our dilution
water.) The controls are used to confirm the reliability of our test
procedure. In the instances where we are required to determine the amount
of a suspected toxicant that would kill half the organisms (LC50), f
additional dilutions of the sample are required. We routinely use 50% an)
25% of the sample mixed with our laboratory water plus an undiluted 100%
sample. The organisms are observed every 24 hours to determine deaths,

E- 9



I Page 2

the number of which is proportional to the level of toxicity. We use
death as the end point of our tests, or in the case of the Daphnia, the
cessation of all movement, even on stimulation. Our tests are run in
environmental chambers at a constant 22 degrees centigrade (+/- one

I degree).

USAFOEHL BIOASSAY RECORD SHEET:

The attached record sheet reports the results of our toxicity test as
well as basic analytical information. Each page represents one sample
with all dilution percentages used. Your "BASE SAMPLE NUMBER" and our
"TEST NUMBER" are indicated on the first line as our "SPECIAL PROJECT
NUMBER" and our "CONSULTATIVE LETTER (CL) OR TECHNICAL REPORT (TR) NUMBER"
where relevant. Your organization and our project personnel are
identified in the next section along with the sample receipt date. Our
target organism is identified next with the LC50 if one was calculated and
the "DURATION:" of the test in "HOURS". We next have listed results of
t:*e analyses we performed on the raw sample, such as "D.O." (dissolved
oxygen), "PH", "TEMPERATURE" (centigrade and fahrenheit), "ALKALINITY" (as
mg/l CaCO3), "HARDNESS" (as mg/l CaCO3), "CL" (chlorine) and any relevant
"OTHER DATA". We also note the time and date we actually start the test.
The numbers "1" through "7" signify the number of replicates. (There will
always be at least one duplicate of each sample dilution tested.) The
"STARTING NUMBER" refers to the number of organisms used in each test,
usually 10. The "DILUTION PERCENT" refers to the concentration of your
sample used in each replicate. Undiluted sample is identified as 100%
dilution and 0% dilution represents the laboratory control samples which
will be the same for each page. (If run on the same day, the two controls
will serve for all sampls run that day.) "SURVIVAL NUMBER" is the number
of organisms still alive at that "TIME INTERVAL". "SURVIVAL PERCENT" will
read 100 when no toxicity is measured. The lower the percent survival the
more toxic the sample. Observations are annotated at each 24 hour hour
mark. There may be an occasion to run a test through 96 hours depending
on the circumstance, otherwise these areas will be left blank. We also
report the DO, pH and any other relevant parameters at each time interval.

Please call Major Tom Doane at AUTOVON 240-3667 (Commercial
512/536-3667) if you have questions about our procedures or your results.
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SITE 7

Underground MGAS Tank Excavation

North of Building 1140
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JOINT M ESSAGEFORM UNCLASSFI IE DUNCLASS [ F F.D)

n° "o .... LL .. ..... 1 1 1

1'' 20 12007 1 ARI 87 1RR I Rd. UU _

FROM L75 FC MARTIN STATF AIRPORT RALTI.ORE MID //DFE/f

TO. AIR NATIONAL CUARD SPT CTR ANDREWS AFB MD//DEV//

UNCLASS LFLED

SUBJECT: POTENTIAL GROUNDWATER CONTAMLNATION

1. BE ADVISED THAT SOIL SAMPLES TAKEN NEAR AN UNDERGROUND MOGAS FUEL TANK

INDICATE TIlE PRESENCE OF VOLATILE HALOCARBONS AND AROMATICS. SAMPLING WAS

INITIATED BASED UPON ODORS EMANATING FROM AN ADJACENT EXCAVATION.

2. TIlE MARYLAND DEPARTMENT OF NATURAL RESOURCES HAS BE EN INFORMED OF SAHPLf

RESULTS. TIlE MAGNITUDE AND EXTENT OF THE PROBLEM, IF ANY, IS UNKNOWN. WE

WILL ADVISE YOU OF FURTHER DEVELOPMENTS AS THEY OCCUR.

I
I
I
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3
2 -I o
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SCOTT A. KEARBY, CAPT, MOANG

ASSLSTANT BASE ENGINEER
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LABORATORY ANALYSIS Of PONT AND RECORD (General)

BROOKS ATS TX 7S235-5501

WATER 3e 02

VOZLATI LE )IALCARDONS

XKETHODOLAOGYt EPA 601

DAHL.No. --- 7-27- 1

Aromodichloromethene A/0 I

Bronomethene j...... ....LII..
Carbon Tetrachloride I*.* A..j
Chlorobenzene _____
Q Chiroethane L..... L1____
__________vny eterI __ _ 0.1
Choroform .1___ ____ ____

Chloromethane 0.____ ____ ____

Dibromochloromethane I II1I
1.2-Dichlorobenzene t 0. -1_____
I -3-DiclilorobenzenL_ 1 0.2 1
LA -Diehl orobenz one I V.2____
Di ch I r ________I I__4_0._
1-Dichlorothaie I %1 1 1 -il.-ihloroethaae SS I__.:42

I. l-Dichlorcethene -Jc 1 0.1___
tranol -2-D chlokoethene I IY -A 0 1
1.2-Diphlor02ropane I...1.0!21.*0. .31
cill3-Dichloro~ragene I I ____ A__1_0.2
transI.3-Dichloroprovene I k I 1 1 0.
Hethyltne Chloride I i I _____
l.1-2.2-Tetrachloroethanej P.D I____ I________

!etra2hloroethylene -1 1," I
1-1-1-Trichloroethant I I] 1r I I
1.--rclrehn II 1 L W
Trichloroethylene I 1 0._____
Trichiorof luoromethane I ___I I I .
Vinyl Chloride I I I_ ___

I-2-DWhromoethnne I___________ _______ I____
Resltsin micrograms per liter. DATE AMALYZED: r~b J S7

RD m None Detected. Less than the detection Limit.U
TRACE w Present,, but quantity less than quantitative limit.

ACOUCST ING AGIUMCY 4U.IM.nA4e*ss

AflC oem 311.DEC85IS3.~1
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* tfl1Ir.,? bA
44QA-0 (3,5JAOOKS &T9 TX 71235-5502

UU kli

VOLATILE AROA ICs

METHODOL4GY: EPA 602

SIT LIMIT IT

AUX!I.o. LG4- W a-O;r I I N Q . I* - L -I I

34030 1 I I 1. " -
Ch orobeniene 3450 I ' 1 1 1,.
1.2-DIchl robenzene 345 6 I Mb I I1.0L1 3.0 1

o4DIchorobeyzene 31571 I. I 112, Q A 32.2i.
Ethylbenzene 3.31 1 1L.0 1 . 0..... 1
.. . " ,ey ' , I I I ILL.2J

_ _ _ _ _ _ __ _ I ,. I I I

___ __ I_ I I__I iI I

___ __ I I II I I

1 I_ I__ l

NDa oeDtce. Les tha th deeto Limi

. I1 _ _ _ _ I I_ _ I I

.I I__I__I I
! I I I_I I I

•I I__. _I !I~~
I__ .I I__I I I

I I__I__LL
SI__ I - (_

Results in micrograms per liter.

N"- None Detected. Less than the detection Limit
TRACE w Present, but quantity less than quantitative limit.

DATE ANIALYZED: 24 oo-

t. IC Fu'vm 1 ". DEC I ,w w, mesa m,-s d,
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Non-Potable Wells

Bildings 5045 and 5100
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.olatale Aromatics

Me.thodology , EPA 02 A lot_ __ _ __ __t_ _ __ __ __ _ 
a__ 

_Detectio

OEHL HO: 4- f__________ D tto

BASE 001 __ _ __ _ __ _ __ _ __ _ _ _ __ _ _ D T

Denten. 1.0____.0

Chlorobenten. MiO ___________1.0 .01

1 -- nichlaraben~pne 12______ __ ____ ______ 2.0 3.0

1-3-DichlorobenTone Now___ ..... .±..
1-4 -Dichlprobenzene _______ 2.0____ 3____0_

EthvlbenTene 4-- - J.1.0 2.0

-Toluene jO_____ ______1. 20

ND -Kome 4erc1 Less than the debcoo Emi.

Inre Pissea but Ins N the quantUtatve limit.

173 7AC CiNZCt/$cSe7

t3AL77r aj~ i r
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ABORATORY ANALY511 REPORT AND RECORD (General) 6 C
uu:USAF OE'±/SIN

BROOKS'AFB TX 78235
ef v 1 1wIV

laieHalocarbons

:hodolo-st: EPA Method 61 AV, CVi) 8 ;a %g, _____

iU. NO: w DF.T.o q s%
SE N~O: I-4WT2(' ________I______ LiMIT
umodichloronmethane All -I 0.1

rbon Tetrachloride I - -. 1____
lorobenzene 0.2 - - -

Chloroethylvinyl ether 0.____

loroform _____10.1

.1orome thane -0-1

bromochloromethane 0.1 - - _____

'2-Dichlorobenzene j- - -____ 0.2

3-Dichlorobenzene 0.2 - - - _____
4-Diet'lorobenzene 0.2___

cblorodif luoroiethane I ______

.1-Dichloroethane 0.2__ _____

2-Dich loroproane -0-2

1-Dichlaroethene ______ 0.1___
rans-1, 2-Dichioroc thene - _____10.1

.3-1,3-Dichloropropene_ I J 1____ 0.2
:ans-1, 3-Dichloropropene 1.......;...- - - - ____ 0.2
ethylene Chloride ... -5? ____ ____ 0.2
.1,2.2-Tetrachloroethane 0 ____0.1

,&trachloroethylene 0.-1
,1,1-Trichloroethane I ____0.1

q1, 2-Tr ichluro e thant- - - ___ 0.13

richloroetloene ~___ 0.1

,invl Chloride %1 '1 ______ 0. 2d

esults in Micrograms per Liter

~ ~ ~ 23 OCT i~

M@UCSTesecLO P69CY (Afe.IM.AEdure.

~ 75 AC CW/c 56A~ ND-NON!E DETECTED,, LESS TUNW TE' DETECTION LIMIT.

AIA~ilalX~oe;,dTRACE-PRESENT ZUT LESTA EqJNIA LDaT.3

7e.1A 9* A)



* ,.ASORATORY ANALYIS RE PORT AND RECORD (GeneraiJ

6 USAF O£HL/Sh

4,,1l1v Drooks Arb TX 7821SSOO

oletile Aromatics

4ethodology: EPA 602 . d c

y1 q Detection)EHL HO: ________j ,Limit
BASE NO: 1 _P IV 06 -v I 6APS¥ #e ND [TR

Benzene --- J.* _Dlea1.0 2.0
_hlorobenzene ,1._0._. f.LL . . .1.0 2.0

12-Dichlornbenteno M, _ D •_.. 2.0 3.0
1.3-Dichlorobenzene A) _1_ 2.0 3.0

14-Dichlorobenzene rJD PjD 2.0 3.0

Ethvlben:ene #I. J DP_, 1.0 2.0

roluene .. t *. " 1.0 2.0
o,- n

Results in micrograms per liter.

ND.HfNam,&-kWdLm fan the dece .L
70M IIwi but M so th quaIittve limiIi I

ATE AALYZI:i

R E Q U E S I NG A G E N C C eo Ats e r . . -. : "

19. TII~ C p.'J L06

TrJI9 P S 4u mI,vIe ailbv ii

&M It row I) .1/312
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LABORATORY ANALYSIS REPORT AND RECORD fGanmr.I) lI

* I UD~zUSAF OEM~/ SA
ZROOKS' AFI TX 78235 -S000

SAMPLE *ITCW T AI &LUI

v7. ")O NO I/

K FEI-~ A AJOII 15

Volatile )ialocar'bons

MethodoloRY:- EPIL Method 10 ~ aw
OEHL NO0: ('S5-fl - f')V [(, ___ D.T.

lkromodichloromethane to D ____ 0.1___

Bromosethane _________ ____1.0

Carbon~ Tetrachior -ide _____ _____ ____0.1

Chlorobenzene NO___ _____ ____ ____ 0.2
Chioroethafle 0.____
2-Chloroethylvinyl eth~er 0.___ ____ __________1 i- -

Chior outthane 0.___ __________ ____ _________

Dibromochloromethane Aj _____ ____ ____ 0.1
I, 2-Dichlorobenzene 0.2_______ _________

1.*3-Dichlorobeozene 0.2_______ ____

* 1.4-Dichlorobenzene__________ ____ 0.2

Dichiorodif luorome thane 0.1__ _______________ ____

1,___________ - ________hut #j___ a___ 0.2

1.1-Dichloroethens ___ 0.1.8

trans-l1,2-Dic-hioroathele 00 ND___ 0.1 3
1. 2-Dichloropropant 0.1
cis-1,3-Dichloroeropene NP? _______ 0.2

traus-1,3-Dichlaropropanel____ ____ ____ 0.2 3
Methylene-Chloride V) oL. ___ 0.21 F
1,1,2,2-Tetrachlorothane ____ ________ 0.1

Tatrachloroetbylene j_____0.1
1,1, J-Trichloroothane I11111 0.1U

1 .1.2-Trichloroethane 1 -.

Trichloroc thylone __________0.1 3
Tricblo rot luorowe thane 0.1___

Vinyl Chloride _____0.2

Results In )4icrograms per Liter

DATE ANALYZED: 3- - Ir 2 1JAN US

Aastlysij Cevppeced 6.v Carr #6 c'r L I

09@UIEST ING 46GINCY $Mollie A-'...) jUD-UOWE 1)ETECTED* LESS THAN T11 DETECTION LUCIT.

I I I c " ;c15( TJACE-?RESEIIT BUT LESS 7WA =U QUAM UTAIVE ilDIT.I
104r;%*eW A04~1
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r. LAIORAIORY ANALYS ItPORT AND RECORD (Central)
Lh " (1 AK-T Brooks ArB TX 78245 0

water

aVo etile Aromatic&

Methodology: EPA 602

DetectionIoEHL NO: TG Limit

[ -B enz ene 0 0 _ 1 .o 2 .0

Chlorobentene k *_ _ aII _ I_1.0 2.0

i 3-Di2chloobenrie" _ M 2.0 3.0

1 -_3-Dichlorob e,. 2.0 3.0

Sichorob 2.0 3.0

Ethylbenrene - ., 1.0 2.0

o I o-ne __1.0 _ .o

Results in micrograms per liter.

ND-None Detected. Less than the detection

1limit.
TRACE-Present but less than the quantita-
tive limit.

DATE ANALYZED: ~M A~W

CO MIDxCQ
, - I
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DATE ~ ~ ~ ~ ~ ~ ~ BS COLLCTIO UEGANL TIC COLETINSEAN COLCTONM

MAIL ORIoINA GRS -COMPOSITE _ HOURS

REPORTS "'''
TO COPY I

(circle It Id
SAMPLEAOLLCE Y(aeGal. UO

ANLSSRQUSEScecCpr)ril ica
-b4S9.I9b. 4M 

.~~' R

00340 0000 00861 GROUP1

I Acm Oxi toDean a RSica oltu Dromoditormean
00927 ~09 310

- JlalNtoe 002 161peium 097 specific conductance 095 Carbon TetrachlolI de 20

IN__I _______________ aSenate 1.5 Sulfate II U - Chloroform 20

Iia001 ruy71900' sulie 070 Chloromethane 34418

U rae 050 ickel 01067 ____________________26 Dibromochloromethane 10

- reanic Carbon 00650 otamalum -03 Turbidity 00076 -Mothylene Chloride 34423
00671 niu 01147347

Orthoohosphate 00671 eeiu 17 Tatrachloroathvlene340
-hoaohonaa.Tatal l ilver 01771,1-Trichlofothane 3 4

odium00929 GRU H Trlchioroethylene 39180

GROUP D &Ilium 01059 BHC Isomers 39340 Trihalomethanes 8208

naT' 070 Zic01092 Chlordane 33O PCBU 91

0022 DDT Isomers 39370-

IDieldrin 39380 iVio iiZ
GOPaGROUP 0 Hindda399

__32730_____ AeldltyTolfil 70505 Heptachlor MID3

Alhallalty.Tow 041 Heptachlor Epouide 3____4_____

GROUP F Atkallnity.BlcaibouateD025 -Lindam..97

Antimonsy 01097 Bromide 770 Melbozychlor 31140______

Arsnic 01002 Larbon Dioxide 00405 Toxapheme 39400

Baim01007 oride 00940 2.4-D 393 ON SITE ANALYSIS

Beryllium 01012 Color 00080 2,4.S-TP-SUves 39760 Parameter Value

-Born 01022 Fluoride 00951 -2.4.5-T 39740 Flow 50050 a-Rd

-Cadmlim 01027 Iodide 71865 Chlorine.T'oN 0qO I

Calcium 00916 Odor 00086 Dissolved C"

ChrnmimlTotal 034 ResidoeTotsl 005001 pH -00nt

-. hoim01032 RsluIiitoM70300 GROUP j TemerturJ 0000 o
-c,, 010421 IftaidW.Nonfitlarabl, -0P Sulfide.n________

COMMENTS_-

AF FOR 2752I
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L&1014701V £,uLVIIII SPGNI AMP el$%,wowIvuowW.

SPOOKS Ays WX m l

FOLATIS LZMOMAT3 CS

IETHODOLGY: X1A $02

A&mLIE1up,

24391__ _ _ _ _ _ _ _ - 1 2.0 j
1.2-ichlobuzen 245261 1 .1 12.0 1 -G± I

21DmbicIgrobgnzen* 24566 12, 1 2.
- V.ih1probabluv. 24571__ 12. L 1

xthxVl!,eyiene 24271 -1- 1. I.LL .0 1A
Toluene 24010 - 1- N4 1LL. L . A

I I I_____

Reut n micrgrasprlter
ID =_____ Non Detected.__ Los thanthedeectionLimi

TRACE~~ ~~ w___ Prset but_ quntt les thnqatttv nt

DAT ANALZED I- 00 M

10OW6TnG6I__I__lo As"7

*11
I__wlJ _Ican

I _ __E_ _ _I__ _ __24_I______



SAMPLING SITE DESCRIPTIONI

DATE COLLECTION BEGAN TIME COLLECTION BEGAN CLETOMTHOD

D) / (24 hour clock) (;gGRAB []COMPOSITE - HOURS

MAIL LOGIMAL T AT4'-/ 501 Awl 20/ 1,0 -'V
REPORTS 2 A. ~

TO COPY 1

(circle It
SAMPLE COLLECTED IY (Nede A PSC) JOO

SUBMSSIO4 ANALYSE/ESREQUESTE (chPEck epprorHR (specif)

000
Am moia 00610Dmad fend 0105 -elu.oal 00 Bromodiormel32

010009275- 00999320

jedal Ntogn W2 awpesum, 00977 Specific Conductance 5 Carbon Tetrachloride 3r

01571900 Sulfat: 00740 Chlorofomhn 348

Hl & Gres* 00560 Ickdl 01067 -Surfactanta -MBAS 38260 Dibromocboame 13 e2 1 6

-ranic Carbon 00680 otessiurn 00937 -ubii 007 -, Kethytene Chloride342

006dobonat 71 elenlum 01147 1Tetrachloroethylene347

'02 nTotal . 00665 Liver 01077 B C Io es1,1,1-Tricbloro 
eha sne 4 6

o; W" ,00929 C - GROUP H Trichloroethylene 398

GROUP D Thaliu 01059 9HC Isomers 39340 Trihaiomethanes 3956

- yauide.Total 00720 Zinc 01092 -Chiordan* 39350 PC~s391

.vid.re 00722 DDT Ismr 39370
Dieldrin 39380 11 t/.iiIiI

GROUP K GROUP G Endrin 39390

... ___;_,__ 32730____ Acidlty.Total. 70503 Heptachior 390

l~kB1ntyTotn 00410 -Hptacblor Epoxide 39420

GROUP F jAIkallat7,Bicairboate
0 0 42 5  I Llndue "

Atmm019 Bromide 71570 Methozychlor _____________

Aaac01002 lCarboo Diozide 00405 -Tozaphane 39400

Baim01007 lChloride 00940 -2,4-D 393 ON SITE AN4ALYSES

Betyllum 01012 Color 00030 2.4,S.TP-SIvea 39760 Parameter Value

18m01022 Fluoride 00951 2.4,.T 39740 Flow 50050 g

Cdim01027 Iodide 71365 Chlortne.To W6 0  a I
Clim00914 Odor 006Dissolved C" , .!

010340050000400
01034dLou ResidueTotal PH50 units

Cfmh i 01032 RaeldS66FUtmM(7DS) 70 0 GROUP 3 Temperturem' 0 
____ f

1C W01042 onitrbe0030;- Sulfides 00745_____ ____

AF "ra 275
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T SOOKS MO, TX 7235-5501

VOIATIZ 2IALOCARDOHS

IrTH~OOWGY: EPA 601 __________
romodichloropethane 32101 A IL) I
irpipof orm 32104 1 II
iromoutthane 34411 w._____
.arboa Tetrachloride 32102 .... 1I_____
:hlorobenitnt 34301 II
,h1orpethane 34311 ......... JI____
I-Chloroethvlvinvi ite 476 1
Mh1 arafat- 32106 I
"hlaromlethaie 34418 AI..~L)L I
bibrosochloromethane 32105 1 1.... 1 I________
L.2-Dichlorobenzene 34536 1... ____
I -2 bich1probenzyna 34566 1..*. ....
1.4 -Dichlopbmnenen&- 34571 3*.......jI____
bichlororluoroetae 34668 ~
1.1-ichloroethane 34496 II
I ,2 -Di ch I ro tha no 31531 j.... ....... ____ ____
2X-Dicloroethene 34501 ...... ........ II
tranal.2-Dichlorpethene 34546 j... ____
1.2-Dihlororo~ane 34541 j, ...
cisl. 3-DichloroiprOMOe 34704 L....- I____
transl. 3-Dichlor2rolene 34699 1... ....... II____
Hethylgeri Chloride 34423 1...........I____
1.1.2.2-Tatrachloroathane34516 I... ....... III____
t!trachlargethylene 3447,5 1.. ...
1.A-Trichlrothane 34506 1 ~ I 1

1.1.2- 'richlorothane 34511 L....-
2richloethylone 39180 ... .. III
Trich grof luoromethane 3448 j. ....... 1II____
Vinyl -9 oride 3917S ..... III____

i pQI &QM0 __I__IA2
Results In micrograms per liter.

ND a None Detected. Less than the detection Limit. <.1I
TRACE aw Presentt but quantity less than quantitative limit.(.
16evas? out A6IUCW juslibbA 400064

176' TA CCaIN I C!S&G-P4e AEMLZ~ 43

P-701 J~o.S,1rM aLvc1 &&T %AYE4 S 9 '

yorz eplaa I E- 26



SITE 11

Aboveground POL Storage Tanks

31 July 1987 Spill
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W IT SiL 0.u COAIRO DIIIN. W"A ENFORCEMENT YELLOW PERSON Oil ACIENCT REPORITING SPILL

* *REPORT OF
STATE OF MARYLAND TELEPHONE:

SPILL DEPARTMENT OF NATURAL RESOURCES DAY (301) 269-3551

N2 463 ~ AEWATER RESOURCES ADMINISTRATION 201NIGHT OR HOLIDAYS
1- AE STATE OFFICE BLDG.. ANNAPOLIS. MO,210 (301) 269-3181

PURSUANT TTOTHE PROVISIONS OF STATE LAW AND REGULATION ICOMAR 06 0504 0') THE PERSON RESPONSIBLE FOR AN OIL SPILL SMALL PREPAREMLT ARTE EOTO H CURNEADPOPL UMT1 TEAMNSRTO H RTE EOTMYNTO SDI

ANY CR IMINAL CASE EXCEPT AS A PROSECUTION POR PERJURY On FOR GIVING FALSE STATEMENT THE ADMINISTRATION RESERVES THE MIGHT TO
OBTAIN ANY FURTHER INFORMATION AS NEEDED

ANSWER ALL OUESTIONS AND GIVE APPROPRIATE DETAILS RETURN TO THE ADMINISTRATION WITHIN 10 DAYS OF THE COMPLETION OF CLEANUP

PLEASE PRINT FIRMLY USE A BALL POINT PEN THIS REPORT MAY ALSO BE USED FOR 11ATERIALS OTHER THAN OIL

A Dale of SPill MDo 0. 7 Day 3.L Yr IS Time Dr Spill IQ 6k 2 .Use 2J '
4 our Clochi

6 II12 is

8 Location of Scotl ICIrCIe Only one boxn) County 81ip1~T_____ C Total AmountI o' Vehicle Vessel, Tank

ElContained on land 29-30 111 Unknown amount. put U in bon I

Entered surface water% Location iene of Rd ecC I EI - - V 6701 gallons

It 02 Checked. name body of waler AfAgri 64 56 57 63

17 0 Amount Spilled ( - 3 4 ? 1 0) gallons28 4.70/ 64 77l 15LVO 64 65 TI

3 Is below ground Surface
!5( re $JTA4 . D 2Z EAmount Recovered I -

2
i of gallonis

4 Entered $formr drain 3-57 37

[j Entered sanitary never
16

0 Eoc0S.I~l~l0' C-. II ciSOi l e it Do. , on AI i a isac.ve or,@ be.,

E] Gatsv- CE D..#i, o.. El CS, O1" 0'i.6, ll'l (B ArC.t El v-v-.a-r
E8 rio-eii, 0D 40-'ci, 0D Y',% 9! .vi9 o'_i,ag 8

9 e o lein,rac QI...Ir er.a,-, ceirw, G9 B.iq P,,iO-q(D '0 .

*.a.. 0., 9nre [E Se 9 .- 0 011. x, Tes"4,Aei-

Ing NO Oin i Wol, l "-r '56Cir

F Materials Used By You t0 Clean Up Spill$ (Circle oine or more) Total product removed by sorbenl material

Material ousnily
f- -- -- I gallons

Sorbent - - bags 22 28

L 0. Snre - boxs i liuidfor. gie ttalprouctremoved in liQuid

GWhere were clean-up materials dispostidO (Circle One or more and give name)

Landfill .

2JOil Recovery Company(P te j=A 4A&Z6 ZI0

36-71

H Coo ofSpill l rie Onor woSitn bange" ai gee amount) jEfcso O

Clau - 3feQ(vl' -SIol h 1 case byw heDf ilaler~iell

Lee of. ;,dv 6kII 2.cl flata Private Well Colilainrialod
Loo of OV-imefit 0] ur I Uun~C41p111 Dnriig Waler CnwAaiistaId

Ote . ...1 0]orv (DIndustrial Woler Inake CONVIlary041lad

ecevnl esarverceSi p~l? ~she.llfish Prooety Domae

wa le ay(Circle ne more ends gienml L 0445 Rsosbe a p (iceoean) renm a rs-11

Oth etru Io~)lr

0l Privatle Industr 0PtoemIdustry if Company give name and address

(0)O1 S0ill cleanup Contractor QTransportation Industry NamneN44$44AW A-11t
LoOher_ __ __ _ 43-6?Ar0JP &U49

Chmia Intuser AddreSS 2;LL'If'b MOSI-1- 8M4Qi
41 Pe111on11t Making Report _2__________________ZIZZ__

Name, Cat..O 091 oprton emt o 0 (

6 7763 T0

Address 0 4~A_ . O-
4 ANE-28 Signature



l
1

Attachment to Report of Spill ' 46399

B. Location of Soill: I
Although the majority of tn- 4pilled fuel was contained by the dike, an

unknown amount of fuel (p,)tentially 9550 gal) did penetrate the side of th.
catch basiti atid entered the subbase beneath the contli-IM-!,IL i

E. Cause of Spill:

Tcuck loading pump #1 was running for an unknowt pe±riod sometime between 1700

o,1 30 July 87 until it was discovered at approximately 0620 on 31 July 17.

-he valves were configitred in a manner to permit JP4 to recirculate fron ti(I.

to tank. The running pump transferred fuel, emptying tank #2 and filling tank

#1 until it overfilled and collected in the diked area.

E. Attributing Cause:

The exact cause is still under investigation. Two possibilities exist; either

the pump was left running by the last operator or the pump was started after

duty hours by an unknown person. Contributing factors include:

- Leaving valves to and from the storage tanks open.

- Leaving the recirculation valve partially open.

- Keeping the pump control and power circuits active/energized after duty

hours.

H. Cost of Spill:

The S2,370.00 listed as "Other" is for Aqueous Film rorming roam (AFFF) used

by the MDANG Fire Department to mitigate sifety hazards during the clean up.

J. Effects of Spill: 3
The extent of the effects of the JP4 that entered the ground beneath the

colit-iinment slab is unknown. Preliminary sampling is h.eing accomplished by

the MDANG BioEnvironmental technician atil inily-is will be done through the

USAF Occipational & Engironmental Health Laboratory, Brooks k7,

I
I
I
I
I


