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EXECUTIVE SUMMARY

CTION

The Hazardous Materials Technical Center (HMTC) was retained in Decem-
ber 1985 to conduct the Installation Restoration Program (IRP) Phase I
Records Search of the 190th Air Refueling Group (AREFG), Forbes Field
Air National Guard Base (ANGB) Topeka, Kansase under Contract No. DLA
900-82-C-4426.

The Records Search included a detailed review of pertinent installa-
tion records and an onsite visit conducted by HMTC on December 9, 10,
and 11, 1985. Activities during the onsite base visit included inter-
views with eight base employees, a site survey, and a search of base

records. Jooo- - R T I LTSN <f

7

B. MAJOR FINDINGS

0

The major operations of the 190th AREFG that have used and disposed of
hazardous materials/wastes include aircraft maintenance; ground ve-
hicle maintenance; petroleum, o0il, and lubricant (POL) management and
distribution; and fire department training. These operations involve
such activities as corrosion control, nondestructive inspectior (NDI),
fuel cell maintenance, engine maintenance, and pneudraulics. Varying
quantities of waste oils, recovered fuels, and spent cleaners, strip-
pers, and solvents are generated and disposed of by these activities.

The hazardous waste materials generated by these operations have been
disposed of by the Defense Reutilization and Marketing Office (DRMO)
and by burning at the Fire Training Area (FTA).

Interviews with eight base personnel and a field survey resulted in
the identification of 10 potentially contaminated disposal and/or
spill sites at Forbes Field ANGB. Six of the 10 sites were evaluated
and prioritized using the Air Force's Hazard Assessment Rating Method-
ology (HARM).

Before the Phase I Records Search, a groundwater contamination study
was conducted at Forbes Field ANGB by Roy F. Weston, Inc. (WESTON).
This study confirmed soil and groundwater contamination at Sites Nos.
7, 8, and 9, where leaks had occurred at fuel distribution hydrants.

Sampling by the 190th AREFG Bioenvironmental Engineering Technician
before the Phase I study showed evidence of minor surface water con-
tamination at Site No. 6, the drainage ditch (see Appendix D).

One of WESTON's deep monitoring wells confirmed the presence of oi)

and grease 1in the groundwater upgradient of any suspected sites at
Forbes Field ANGB.
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C. CONCLUSTONS

o Confirmation of o0il and grease contamination in the soil was made in
the WESTON report. The contamination was confirmed near the center of
the base property, and appears to confirm contamination in the area of
Sites Nos. 5 (area adjacent to pumphouse Facility No. 671), 7, 8, and
9.

o Concentrations of o0il1 and grease in excess of the taste and odor
threshold were found in nine of 12 groundwater monitoring wells sam-
pled by WESTON. The three wells that exhibited levels of oil and
grease below the detection limit are Jlocated hydrogeologically upgra-
dient of the disposal/spill sites.

0 The presence of oil and grease in WESTON's deep monitoring well DW-T,
which 1is Jlocated upgradient of suspected source areas on the base,
indicates the potential that contaminants are migrating onto the base
from other areas.

o Contaminants migrating from base facilities in groundwater travel
laterally toward the tributary to Shungunuga Creek that flows along
the western boundaries of the base.

o Any major POL spill that entered the storm drainage system or surface
drainage ditch would be difficult to contain, since there is no mech-
anism in place for stemming the flow of water offbase via the drainage
ditch.

0 Further site investigations will be required in order to fully char-
acterize the contamination at fForbes Field ANGB.

o The groundwater at Forbes Field ANGB is susceptible to surface contam-
ination because of moderately permeable soils and the shallow water
table.

o No evidence of offbase environmental stress resulting from past haz-
ardous waste spills or disposal activities was observed in the immedi-
ate vicinity of Forbes Field ANGB.

D. RECOMMENDATIONS

Because of the potential for contaminant migration at Forbes Field ANGB,
initial stages of the Phase II/IVA IRP are recommended for Sites Nos. 1 (area
adjacent to JP-4 Storage Facility No. 55122), 5, 6, 7, 8, and 9. The primary
purposes for investigating the proposed locations are:

o To determine which pollutants are present at each site or determine
that no pollutants are present; and
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o To determine whether groundwater at each site has been contaminated,
and if it has, give quantification with respect to contaminant concen-
trations, the boundary of the contaminant plume, and the rate of mi-
gration,

It is also recommended that a mechanism be installed in the surface

drainage ditch near the base boundary, for the purpose of stemming drainage
flow in the event that a large POL spill enters the ditch.
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I. INTRODUCTION

A. Background

The 190th Air Refueling Group (AREFG) is located at Forbes Field Air
National Guard Base (ANGB), Topeka, Kansas. Forbes Field has been active
since 1942, and over the years the types of military aircraft based and serv-
jced there have varied. Both past and present operations have involved the
use and disposal of hazardous materials. Fuel! storage and handling facilities
in support of base flight missions are of very large volume and represent a4
potential source of contamination of the environment should inadvertent re-
leases occur. Because of the use and disposal of hazardous materials the Air
National Guard (ANG) has implemented its Installation Restoration Program
(IRP). The IRP is a four-phase program as follows:

Phase I - Records Search (Installation Assessment) to identify and
prioritize past disposal sites posing a potential and/or actual hazard to

public health health or the environment.

Phase II/IVA - Site Characterization/Remedial Action Plan to define
and quantify the presence or absence of contamination that may have an adverse
impact on public health or the environment via field studies, to develop a
Remedial Action Plan (RAP), and prepare designs and specifications.

Phase III - Technology Base Development (if needed) to develop new
technology for accomplishment of remediation.

Phase IVB - Remedial Action.
B. Purpose
The purpose of this program is to search for, identify, and assess
actual or potential contaminant migration at Forbes Field ANGB by reviewing

available records and interviewing base personnel who have a knowledge of
present and past operations.
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C. Scope

The scope of this Phase I-Records Search is limited to the ANG pro-
perty of the 190th AREFG based at Forbes Field, Topeka, Kansas. Thus far, the -
following actions have been taken:

Py
Y55

Onsite base visit,

Interviews of personnel from the 190th AREFG,

£

Review and analysis of all information obtained, and

©C O o ©

Preparation of recommendations for further action.

b

The onsite visit took place on December 9, 10, and 11, 1985. The

-
following personnel were assigned to the team and provided input to this re- >
port: o
‘."\
Mr. Timothy Gardner, Environmental Scientist
Mr. Robert Paquette, Environmental Scientist §$
Y
Mr. Mark Johnson, Geologist
Wy
Resumes of the team members appear in Appendix E.
N
Individuals from the ANG who assisted in the Phase I-Records Search Y
include Mr. Arthur Lee, Environmental Engineer, ANGSC/DEV; Lt. Col. Michael
Washeleski, Bioenvironmental Engineer, ANGSC/SGB; and selected members of the Qﬁ
190th AREFG. The point of contact at Forbes Field ANGB was Capt. Joseph
Mihalik, Assistant Base Civil Engineer. :i
4
D. Methodology <
-
; Figure 1 is a flowchart of the IRP Phase I-Records Search method- .
) ology. The team identified 10 potentially contaminated locations at Forbes Ek
F Field ANGB where hazardous materials were used, disposed of, or inadvertently .
! released to the environment. :%
& g
]
>
b
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% ﬂ RESTORATGA IO, M Records Search Methodology Flow Chart.
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The team evaluated past and present operating procedures at the 4 "
i., fdentified potentially contaminated hazardous waste disposal/spill sites to " ;
v determine whether environmental contamination may have occurred. This evalua- .
Y tion was facilitated by extensive interviews with eight base employees famil-
f iar with the various operating areas of the base. Appendix A lists their o
' principal areas of knowledge and their years of experience at the installation. ":‘- !
[} 3
. Base blueprints and records were reviewed to supplement information “7
'_ obtained from the interviews. In addition, the team toured the identified - .:
. sites to determine the presence of visible contamination and to assess the ! ‘
. potential for contaminant migration. Particular attention was given to loca- -
¥ ting nearby drainage ditches or surface water bodies. After compiling the ]
:: necessary environmental information, six of the 10 identified sites were nu- :: \
3: merically rated using the Air Fforce Hazardous Assessment Rating Methodology " !
> (HARM) . v
: &
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IT. INSTALLATION DESCRIPTION

A. Location

The 190th AREFG 1is located at Forbes Field, on U.S. Highway 75,
approximately 4 miles south of Topeka, in Shawnee County, Kansas. The 190th
AREFG occupies the northwest corner of the former Forbes Field Air Force Base,
which was closed in 1973. Figqure 2 displays the area studied for this Phase I

report.

B. Organization and History

Forbes Field was opened in 1942 as the Topeka Army Air Corps Base.
The base mission at that time was to provide operational training of heavy
bombardment crews. At the end of World War Il the base was closed and the

hangars were used for grain storage.

During the period from 1948 to 1949, the base was reopened for use
by reconnaissance and geodetic survey wings of the Army Air Corps. The buse
was renamed the Forbes Air Base during that time.

Forbes Air Base was reopened in 1951 with a mission of training
bomber crews. In 1954, Forbes Air Base and all existing facilities were
transferred to the U.S. Air Force, and the installation was officially desig-
nated Forbes Field Air Force Base. The installation was assigned to the Stra-
tegic Air Command (SAC) until July 1965, when it was transferred to the Tacti-
cal Air Command (TAC) 12th Air Force and 838th Air Division.

Forbes Field Air Force Base was closed in 1973, at which time the

Kansas Air National Guard 190th Air Refueling Group was the only remaining
activity at the base, located on the northwest corner of the property.
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Figure 2.
Site Map of Forbes Field ANGB.
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ITTI. ENVIRONMENTAL SETTING

A. Meteorology

Topeka has an annual average of 33 inches of rainfall. By calcula-
ting net precipitation according to the method outlined in the Federal Regis-
ter (47 FR 31224, July 16, 1982), a net precipitation value of negative 13
inches per vyear is obtained. Rainfall intensity based on 1-year, 24-hour
rainfall is 2.75 inches (calculated according to 47 FR 31235, July 16, 1982,
Figure 8).

B. Geology

Sedimentary rocks of Paleozoic age overlie the Precambrian basement
complex in the area of Forbes Field. The sedimentary deposits are typically
composed of shales, limestones, and thin sandstones, which record a distinc-
tive cyclic pattern of sedimentation (Johnson and Adkison, 1967). Glacial
drift deposited during the Kansan/Glaciation covers bedrock in some sections

of the area. The drift is composed of clays, silts, and sands derived from -

local bedrock.

The entire area lies in the western part of the Forest City Basin.

Outcropping rocks strike approximately N20E to N30E, and dip northwest at
generally 20 to 40 feet per mile.

The geology of Forbes Field ANGB consists of interbedded marine
shales and 1limestones of the Scranton Shale, Howard Limestone, and Severy
Shale Formations. Glacial drift forms a thin veneer over the bedrock in some
portions of the area. A thin layer (5-20 feet) of unconsolidated sediments
composed of clays and silty clays is present above the bedrock formations.
These deposits are apparently weathered from the underlying shales.

The soils at Forbes Field ANGB are represented by two soil series.

The Ladysmith Series accounts for almost all the soils found at Forbes Field,

ITI-1
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while the Pawnee Series accounts for a small area at the west-northwest corner
of the base. Specifically, the three soil types found at Forbes Field are Ld;
Ladysmith silty clay Toam (0 to 1 percent siopes); Lm, Ladysmith silty clay
loam (1 to 3 percent slopes); and Pc, Pawnee clay Joam (3 to 7 percent
slopes). Together, these soils form the ladysmith-Pawnee association and are

described as being deep, moderately well-drained, nearly level and gently
sloping soils that have a silty clay or clay subsoil. This association is
found in the uplands of Shawnee County. Permeability rates for these soils
range from 3.53 x 107 9cm/sec. to 4.44 x 10 Yem/sec.

C. Hydrology
1. Surface Water

Forbes Field ANGB is not within the boundaries of a flood-plain
associated with 100-year frequency floods. Local drainage is predominantly to
the west-northwest to an unnamed tributary of Shungunuga Creek. Surface run-
off and storm sewage are both contributors to the tributary. There is a small
ponding area at the west-northwest corner of the base where the surface drain-
age collects prior to running into the tributary and offbase.

2. Groundwater

Groundwater is found within both the unconsolidated surficial
deposits and the bedrock formations beneath Forbes Field. Within the uncon-

solidated sediments, water is found at shallow depths (4-12 feet) under uncon-
fined conditions.

Water in the bedrock formations occurs predominantly in the lime-
stone and sandstone beds and stringers interbedded within shales. Groundwater
in these formations is present under confined conditions.

Groundwater flow horizontally across the base is generally from

the west. The confined nature of groundwater within the bedrock formations

creates an upward vertical gradient.
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n Water obtained from the formations involved in this study is of :::
& insufficient quantity to be used extensively for domestic water supplies. The f'-\.
>
» base and the adjoining village of Pauline, Kansas, are both served by a public o
! water supply system. L2
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IV. FINDINGS
A. Activity Review

A review of base records and interviews with past and present base
employees resulted in the identification ofhspecific operations within each
activity in which the majority of industrial chemicals are handled and hazard-
ous wastes are generated. Table 1 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 dis-
posal routes for the wastes. If an operation is not listed in Table 1, then
that operation has been determined on a best-estimate basis to produce negli-
gible guantities of wastes requiring ultimate disposal. For example, where
extremely small volumes of methyl ethyl ketone may be used on occasion, it
commonly evaporates after use, and therefore it does not present a disposal
problem in these instances. Conversely, if a particularly volatile compound
is listed, then the quantity represents an estimate of the amount actually

disposed of according to the method shown.
B. Disposal/Spill Site Identification, Evaluation, and Hazard Assessment

Interviews with eight base personnel (Appendix A) and subsequent
site inspections resulted in the identification of 10 potentially contaminated
disposal/spil) sites at Forbes Field ANGB, Topeka, Kansas. It was determined
that six of the 10 sites have the potential for contaminant migration (Step 4
of Figure 1), and will therefore be further evaluated and rated using HARM
(Appendix B). Four of these six sites have already been evaluated in the
Groundwater Contamination Study for Forbes Field, performed by Roy F. Weston,
Inc. (WESTON). Subsequent to review of the study, it was decided that

WESTON's analysis of the sites and recommendations for further contamination
analysis were appropriate. Figure 3 1illustrates the locations of the
rated/unrated sites. Copies of the completed HARM rating forms are found in
Appendix C. Table 2 summarizes the HARM scores for each of the rated sites.
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Locations of Rated/Unrated Waste Disposal and Spill Sites at

Forbes Field ANGB.

Figure 3.
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*Rated — Encompasses entire ditch and
pond area at northwest corner of base.
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" Table 2. Summary of the Results of the Site HARM Ratings |
at Forbes Field ANGB -
'
Subscores ~ :'
X Waste Waste '
. Site Site Character Mgmt . Overal | .
J Priority Number Site Description Receptor istics Pathway Practices Score i’{: > 2
Y 3
| 7,8, Refuel ing hydrant 16 80 100 1.0 65
-
.} &9 laterals "~ 7\
] 2 5 Area adjacent to Pump- 16 80 80 1.0 59 P
o P [ '-
' house fFacility s I
No. 671 oS
3 3 6 Surface drainage 22 50 100 1.0 57 e o
ditch and storm O
¢ sewer outfiow 9
N v, "
i 4 | Area adjacent to 19 60 48 1.0 a0 D
Storage Facility .
No. 55122 o
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Site No. 1 - Area Adjacent to JP-4 Storage Facility No. 55122
(HARM Score 40)

In the mid-summer of 1981, there was an estimated loss of 1,200

| 't to 1,400 gallons of JP-4 at the aboveground bulk storage tank facility No.
j 55122. The 1leak occurred in an earthen-diked area on the southeast side of
f EE the tank. The fuel was foamed down by the fire department, and no product
‘ recovery was accomplished. It is estimated that what fuel did not evaporate
i ’E was absorbed into the ground. The large volume of JP-4 spilled at this site

} with no subsequent recovery made it clear that a HARM rating was necessary at

g& this site.
[

Site No. 2 - POL Sludge Burial Area (Unrated)

|
|
|
|
|
|
} About 100 gallons of JP-4 tank cleaning sludge was buried on the

35 west side of the JP-4 bulk storage area in 1977. Most of the sludge is said
to have consisted of rusty water and soap. During the site inspection, the

ii‘ area of burial was visually defined by disturbed soil. Because of the small
volume of <ludge buried at this site, and the fact that most of it consisted

Q} of soap and water, it was decided that this site did nct need HARM rating and

ﬁ? further study.

E! Site No. 3 - Area Adjacent to NASA's JP-7 (jet fuel-thermally

stable) Storage Facility No. 5704 {(Unrated)

In 1982, there was a spill of about 300 gallons of JP-7 at
ﬁ; NASA's aboveground fuel storage tank facility No. 57004. It is estimated that
»!

about 95 percent of this spill was recovered through absorption, and the rest
; was lost to ground absorption and evaporation. B8ecause of the small amount of
= fuel that was lost to the environment (~ 15 gallons) and the fact that the
v loss occurred 4 years ago, it was decided that this site did not require HARM
E; rating or further study.
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r Site No. 4 - Area Adjacent to Building No. 665 (Unrated)
"
.5' In 1984, a 55-gallon drum of waste JP-4, PD680, and TURCO paint "
ﬁg stripper leaked out on a paved area adjacent to Building No. 665. No recov- .
'y N
é; ery was made, and the waste fluids are assumed to be entirely lost to evap- ::
W oration and ground absorption. The volume of spilled material was small,
? and no environmental receptors are near this site i.e., water wells, surface f;
A) R . . . . .
x. water bodies, etc. Several rated sites exist upgradient of this site, and
:-' these rated sites involve the loss of thousands of gallons of JP-4. Moni- ™
6 n
toring for the rated sites would most likely encompass any plume created by M
O the loss of solvents at Site No. 4. In addition, the site is located over ;k
% 500 feet from the nearest base boundary. For these reasons, it was decided -
,ﬁi not to HARM rate this site. .
ol .
.Av [ ]
o Site No. 5 - Area Adjacent to Pumphouse Facility No. 671 (HARM
LX) N\
? Score 59) A;
\J [
O
()
. N
" In 1967, there was a spill of JP-4 in the pumphouse facility No. J;
 ’; 671. The fuel was let out of the confines of the pumphouse and spilled onto h
?qz the ground outside, where vegetative stress is still observed. Estimated >~
=2
Qﬂ quantities of loss range from 2,000 to 10,000 gallons based on recall and Y
: rough calculations. [t was also noted that construction excavation in the <
g’ area uncovered visibly contaminated soil in 1979 or 1980. Because of the }:
" large volume of JP-4 lost at this site, the vegetative stress that is still .
: evident, and the observance of contaminated soil several years ago, it was :1
decided that HARM rating and further study should be accompiished at this
.'. site. ':'..:
N N

S Site No. 6 - Surface Drainage Ditch and Storm Sewer Qutflow ot
. -
y (HARM Score 57) g
-
ey .
: Storm drainage flows offbase via a surface drainage ditch that -
hﬁ runs along the west edge of the base. Just prior to leaving base properly, -
the drainage collects in a small pond area at the northwest corner of the '.
ﬁ‘ base. During the personnel interviews it was noted that an oily sheen has
L . . . -
s been observed in the ditch and the pond area on several occasions. It was NG
£ N
o"' I
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¢
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R
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also noted that any large spills that might occur onbase, would be drained
by this ditch, and that there is no mechanism for preventing the flow of
! water and contaminants offbase. In 1985, water samples were collected by
g the Base Bioenvironmental Engineering Technician. The samples were col-
@ lected at the pond area, and were submitted to OEHL for analysis. Small
amounts of o011 and grease were detected as well as an elevated level of
ﬂ manganese. Results of the analyses can be found in Appendix D. Because of
the water sampling data, the proximity of the ditch relative to the POL
" storage facility the occasional observation of an oily sheen on the water,
and the fact that it drains the rest of the base property, the ditch was

| 5, HARM rated and recommended for further study.

Y

~ Sites Nos. 7, 8, and 9 - Refueling Hydrants Lccated on the
v Refueling Apron (HARM Score 65)

)l

|
. Sites No. 7, 8, and 9 are mentioned together because each site is Z“
"?' where JP-4 fuel was lost at a refueling hydrant on the refueling apron.
l" During the personnel interviews it became appare-t that reliable estimates ‘.'
of the quantities of fuel involved in the spills were lacking. However, it ‘“j

. is thought that the largest spill occurred in 1983, and involved the loss of _‘C
t:*- up to 3,000 gallons of fuel. WESTON analyzed the refueling operations ex- :_
! tensively, and also studied the storm sewer system which is where most of .
NS the spilled fuel went. Since the WESTON report confirmed the spills and :':\
. subsequent contamination, it was decided HARM rating and further study were :'.-_‘_
3,. necessary for these sites. The sites are given one numerical rating due to \:::
their similarity with reference to the substances spilled, probable quanti- “:

ff ties of the spills, and their location relative to one another. ':4-
" 2%
e Site No. 10 - Fire Training Area (FTA) (Unrated) ,:'.
- The FTA consists of a new training pit that has been constructed ‘.‘f
f.: on the northwest edge of the refueling apron on Forbes Field ANGB property. ::?-:'
) This pit, which is constructed of concrete and measures 25' x 25' x 8', is ZE'_'.\
“ equipped with a floor drain and oil/water separator. Only five exercises -:
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have been conducted in the new pit to date, each which involved the use of
25 to 30 gallons of JP-4 floating on water. Most of the residual fuel va-
porizes or 1is caught and retained in the oil/water separator. No evidence
suggests any loss of fuel to the environment (other than to the atmosphere) e
at the new FTA, so no HARM rating is necessary.

ri-‘ :
| 2 AN e

-
In summary, six of the ten identified sites have been HARM rated &f
for the purposes of this Phase I study (Sites Nos. 1, 5, 6, 7, 8, and 9). .
The four remaining sites (Sites Nos. 2, 3, 4, and 10) are thought not to E:
present contaminant migration problems, do not justify HARM scoring, reguire
no further action, and should therefore be deleted from any future IRP stud- 5;',
ies. g
C;

C. Review of WESTON's Report

A review of WESTON indicates the confirmation of oil and grease Ay
contamination of soil and ground water at Forbes Field. The locations of
the soil borings and monitoring wells used in the report are shown on Fig-
ures 4 and 5. WESTON's soil and water analysis results are given in Tables
3 and 4. Results of these analyses indicate confirmation of POL contamina- T
tion in the vicinity of Site Nos. 5, 7, 8, and 9, as well as an area at the

southeastern edge of base property. Since the southeastern boundary is

Nl
h)
located hydrogeolegically upgradient of any suspected contaminant sources on - 3
base, it is estimated that the contaminants found here have migrated from a RS
o
source or sources, located off base property. -t p
The sampling and analysis performed by WESTON is not sufficient to 'i: by
fully characterize the extent, or the exact source of the contamination .
found onbase. The report also points out the fact that the numerous fuel Z; R
hydrant laterals and storm sewer lines provide conduits for contaminant
¢l
migration due to the high permeability characteristics of the backfill mate- 5§
rial. This adds to the difficulty of defining the contaminant plumes and "
) their origin. o
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Figure 5.
Forbes Field ANGB Monitoring Well Locations.
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Table 4. Summary of Water Quality ]
Analytical Results for Forbes Field ANGB .
.
P
.-
W
¥ o 'l:‘
Y Well 0il and Grease (mg/1) - ::
SW-1 1.09 o
.
N SW-1 (Duplicate) 3.27 o r
h, SW-2 1.75 .
, SW-3 .23 R
SW-4 .45 -
SW-5 3970 g N
.
SW-6 2.03 ;:_
DW-1 vl 2 n
DW-2 <.10 2
N
DW-3 <.10 oK
DW-4 <.10 =P
DW-5 1.39 o W
OW-6 A7  h
Detection Limit .10 N
N
Taste and Odor Threshold .01 :; -
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WESTON's examination of geological and hydrological conditions
present at Forbes Field indicate that the direction of shallow groundwater

flow is generally similar to surface flow, to the west, toward the unnamed
tributary of Shungunuga Creek that is Tocated at the northwest edge of the
base.

D. Critical Habitats/Endangered or Threatened Species

Discussions with personnel from the Kansas Department of Natural
Resources disclosed that there are no indigenous endangered or threatened
species of flora or fauna in the vicinity of Forbes Field ANGB. However, it
was learned that a local zoo leases property adjacent to the south-southeast
boundary of Forbes Field for breeding several exotic endangered species,
including the Asian Wild Horse and the Reticulated Giraffe. This area is
upgradient of the base and several miles distant, so it is not thought that
ihe area is affected by past or present base operations.

There are no critical habitats, wetlands, or wilderness areas in
the vicinity of Forbes Field ANGB.
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V.

CONCLUSIONS

0
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Information obtained through interviews with eight base personnel,
review of base records, and field observations have resulted in the
identification of 10 potentially contaminated disposal and/or spill
sites at Forbes Field ANGB.

Six of the 10 sites have been further evaluated using the Air
Force's HARM, A priority list of these waste disposal and spill
sites and their associated HARM scores has been presented in Table 2.

No sites exhibit any major visible environmental stress.

Evidence of soil contamination at the area adjacent to pumphouse
Facility No. 671 (Site No. 5) was discovered prior to the Phase I
study via visual observation during construction excavation.

Confirmation of o0il and grease contamination in the soil was made in
the Weston report. The contamination was confirmed near the center
of the base, and appears to be confirmed in the area of Sites Nos.
5, 7, 8, and 9.

Concentrations of o0il and grease in excess of the taste and odor
threshold were found in nine of 12 groundwater monitoring wells
sampled by WESTON. The three wells that exhibited Tevels of oil and
grease below the detection limit are 1located hydrogeologically up-
gradient of the disposal/spill sites.

The presence of o0il and grease in WESTON's deep monitoring well
DW-1, which is Tocated upgradient of suspected source areas on the
base, indicates the potential that contaminants are migrating onto
the base from other areas.

Contaminants migrating from base facilities in groundwater travel
laterally toward the tributary to Shuagunuga Creek that flows along
the western boundaries of the base.

Further site investigations will be required in order to fully char-
acterize the contamination at Forbes Field ANGB.

Any major POL spill that entered the storm drain system or surface
drainage ditch would be difficult to contain, since there 1is no
mechanism in place for stemming the flow of water offbase via the
drainage ditch.
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VI. RECOMMENDATIONS

There is potential for contaminant migration at Forbes Field ANGB; there-
fore, initial stages of the Phase II/IVA IRP are recommended. The purpose of

Phase II/IVA effort is to fully characterize the extent of any soil and
groundwater contamination.

WESTON has already confirmed POL contamination at Forbes Field, and has
made recommendations for further sampling in order to characterize the con-
tamination. The additional work recommended by WESTON is as follows:

1) An additional round of samples should be taken from existing wells
DW-1 through DW-6 and SW-1 through SW-6 to verify the results ob-
tained from the first sampling round. The parameters tested should
be expanded to include U.S. EPA Priority Pollutant volatile organic
compounds plus xylene.

2) Five additional groundwater monitoring wells should be constructed
between Base facilities and the drainage way on the northwest side
boundary. Four wells should be installed along the northwest bound-
ary to determine if groundwater quality 1is being impacted at the
downgradient edge of the property. Three of these wells should be
completed in the unconsolidated deposits to monitor migration in the
upper flow system. The remaining well should be a deep well located
to monitor contaminant migration in the bedrock flow system. The
fifth well should be installed at the northeast corner of the bulk
fuel storage tank farm near the head of the surface water drainage
ditch. Samples from these wells should be analyzed for the expanded
parameter list.

3) Surface water samples should be collected from three locations in the
drainage ditch on the northwest property boundary. One sample should
be collected upstream of the bulk fuel storage area. The second
sample should be collected mid-way between bulk fuel storage and the
storm sewer outfall. The third sample should be collected from the
area of the storm sewer outfall. Analysis of these samples shouid be
for the expanded list of analyses.

4) At least one shallow monitoring well should be installed on the east-
ern edge of the site to monitor contamination possibly migrating on
site from the east in the upper aquifer.

5) During collection of the next round of samples, the elevation of the
stream bottom should be surveyed to determine whether the siream is
recharging the groundwater system.
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The Phase II/IV-A program should consist of an electromagnetic (terrain
conductivity) geophysical survey to be performed prior to the sampling recom-
mended by WESTON.

The use of a terrain conductivity meter will provide continuous data, by
which a map showing relative contamination concentrations can be produced.

Prior to the survey, a surface grid should be surveyed on the base in
order to provide coordinate points for the survey. The coordinate points will
be used to establish locations of the conductivity readings relative to each
other. A grid distance of 50 x 50 feet has proven effective in similar in-
vestigations. Also prior to the suivey, base prints of underground tanks and

pipes should be studied in order to compensate for abnormal data resulting
from structural interferences.

Upon completion of the survey and analysis of the results, additional
monitoring wells should be installed in order to confirm the results of the
electromagnetic survey. By installing the wells on the basis of the findings
of the electromagnetic survey, substantial savings in time and money can be
realized by avoiding "hit and miss" installation of the wells. Soil and
groundwater samples collected from the wells should be analyzed for the par-
ameters specified in WESTON (oil and grease, and the U.S. EPA Priority Pollut-
ant volatile organic compounds plus xylene).

In addition to the electromagnetic survey and subsequent placement of
monitoring wells, it is recommended that sediment samples be collected from
the drainage ditch and pond area (Site No. 6), and analyzed for the same par-
ameters. These samples are in addition to the surface water samples recom-
mended by WESTON to be taken in the ditch, and should be collected in the same
locations as the surface water samples.

It is also recommended that a mechanism be installed in the surface
drainage ditch near the base boundary, for the purpose of stemming drainage
flow in the event that a large POL spill enters the ditch.



"‘I

fon
LD

R

s

=R B
=Y

2z

v

NUR YRR A T T AN CRNANURS RN RS

GLOSSARY OF TERMS

AQUIFER that contains

sufficient

- A geologic formation, or group of formations,

saturated permeable material to conduct groundwater and to
yield economically significant quantities of groundwater to wells and
springs.

CONTAMINANT - As defined by Section 104(a)(2) of CERCLA, shall include,
but not be 1l1imited to, any element, substance, compound, or
including disease-causing agents, into the
or assimilation

mixture,
which after release environ-

ment and upon exposure, ingestion, inhalation, into any
organism, either directly from the environment or indirectly by ingestion
through food chains, will cause or may reasonably be anticipated to cause
death,

physical deformation in such organisms or their offspring.

disease, behavioral abnormalities, cancer, genetic mutation, or

CRITICAL HABITAT - An area necessary for the maintenance of a population
of an endangered or threatened species.

0ISCHARGE - The process involved in the draining or seepage of water out
of a groundwater aquifer.

DOWNGRADIENT - A direction that is topographically or hydraulically down-

slope; the direction in which groundwater flows.

HARM - 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
DEQPPM 81-5, 11 December 1981).

environmental impacts. (Reference:

HAZARDOUS WASTE - A solid or liquid waste that, because of its quantity,
concentration, or physical, chemical, or infectious characteristics, may:
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10.

1.

12.

13.

a. Cause, or significantly contribute to, an increase in mortality or
an increase in serious irreversible or incapacitating reversible
illness; or

b. Pose a substantial present or potential hazard to human health or
the environment when improperly treated, stored, transported, or
disposed of, or otherwise managed.

MIGRATION (Contaminant) - The movement of contaminants through pathways
(groundwater, surface water, soil, and air).

PERMEABILITY - The capacity of a porous rock, sediment, or soil for
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.

STRATA - Distinguishable horizontal layers separated vertically from

other layers.

SURFACE WATER - A1l water exposed at the ground surface, including

streams, rivers, ponds, and lakes.

UPGRADIENT - A direction that is topographically or hydraulically upslope.

WATER TABLE - The upper limit of the portion of the ground that is wholly
saturated with water.
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Appendix A
Interviewee Information
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N INTERVIEWEE INFORMATION

g Interviewee Years Associated With
Number Primary Duty Assignment Forbes Field ANGB

Vehicle Maintenance 19
Bioenvironmental Engineering 2
Field Maintenance 18
Facilities Maintenance 19
Liquid Fuels Management 21
Civil Engineering 34
Fire Department 9
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Civil Engineering 1
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Appendix B
USAF Hazard Assessment
Rating Methodology
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USAF HAZARD ASSESSMENT RATING METHODOLOGY

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

is to:

develop and maintain a priority listing of contaminated instal-
lations and facilities for remedial action based on potential
hazard to public health, welfare, and environmental impacts.
(Reference: DEQPPM 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has sought to establish a
system to set priorities for taking further actions at sites based upon in-
formation gathered during the Records Search phase of its Installation Restor-
ation Program (IRP).

PURPOSE

The purpose of the site rating model is to provide a relative ranking of
sites of suspected contamination from hazardous substances. This model will
assist the Air National Guard in setting priorities for follow-on site inves-
tigations.

This rating system is used only after it has been determined that (1)
potential for contamination exists (hazardous wastes present in sufficient
quantity), and (2) potential for migration exists. A site can be deleted from
consideration for rating on either basis.

DESCRIPTION OF MODEL

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

site rating model uses a scoring system to rank sites for priority attention.
However, in developing this model, the designers incorporated some special
features to meet specific DoD program needs.
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The model uses data readily obtained during the Records Search portion ~
(Phase I) of the IRP. Scoring judgment and computations are easily made. In fﬁ
assessing the hazards at a given site, the model develops & score based on the an
most 1ikely 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 ES :
DoD properties. N

O

Site scores are developed using the appropriate ranking factors according 8
to the method presented in the flow chart (Figure 1 of this report). The site 7 E
rating form and the rating factor guideline are provided at the end of this Yy K
appendix. o Y

R
o N

As with the previous model, this model considers four aspects of the :
hazard posed by a specific site: possible receptors of the contamination, the ;E !
waste and its characteristics, the potential pathways for contamination migra- :
tion, and any efforts that were made to contain the wastes resulting from a iﬁ :
spill. " ¢

N

The receptors category rating is based on four rating factors: the poten- —

tial for human exposure to the site, the potential for human ingestion of

B S R

et

contaminants should underlying aquifers be polluted, the current and antici-
pated uses of the surrounding area, and the potential for adverse effects upon

important biological resources and fragile natural settings. The potential % 3
for human exposure is evaluated on the basis of the total population within ” :
1,000 feet of the site, and the distance between the site and the base bound- Qi :
ary. The potential for human ingestion of contaminants is based on the dis- &
tance between the site and the nearest well, the groundwater use of the upper- :; 3
most aquifer, and population served by the groundwater supply within 3 miles %
of the site. The uses of the surrounding area are determined by the zoning -, ;
within a 1-mile radius. Determination of whether or not critical environ- ;f

N ments exist within a 1-mile radius of the site predicts the potential for . B

: % 4
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adverse effects from the site upon important biological resources and fragile
natural settings. Each rating factor is numerically evaluated (0-3) and in-
creased by a multiplier. The maximum possible score is also computed. The
factor score and maximum possible scores are totaled, and the receptors sub-
score computed as follows: receptors subscore = (100 x factor score subtotal/
maximum score subtotal).

The waste characteristics category is scored in three steps. First, a
point 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 multi-
plied by a waste persistence factor, which acts to reduce the score if the
waste is not 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.

The pathways category rating is based on evidence of contaminant migra-
tion or an evaluation of the highest potential (worst case) for contaminant
migration along one of three pathways: surface-water migration, flooding, and
groundwater migration. If evidence of contaminant migration exists, the cate-
gory 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 among all four of the
potential scores is used.

The scores for each of the three categories are added together and nor-
malized to a maximum possible score of 100. Then the waste management prac-
tice category 1is scored. Scores for sites with no containment are not re-
duced. Scores for sites with limited containment can be reduced by 5 per-
cent. 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 management
practices category factory to the sum of the scores for the other three cate-
gories.
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HAZARGOUS ASSESSMENT RATING FORM !
Page L of
-";
e
NAME OF SITE +
LOGATION ¢
OATE QF OPERATION COR CCCURRENCE CAd
CWNER/QPERATOR -
€ ol
)
CUMMENTS /DESCRIPTION ;
SITE RATED BY g
'J'I\
!
1. REecsrPTOR
S Pactor Maximur ,",p;
Rating Faccor PossLDs '..-,
Rating Factor (0=3) Multiplier Sgore Score
A._ Populacion within 1.000 feet of site 4 ‘ v
n >
B. Distance %o nearest well 10 | W
20 S f
|
G. land use/zoning within 1 mile radius 3 ! . \
| o]
D. Oiseance to inseallacion boundsry ] l -
W E. _Cricical envirvmments within 1| mile radius of sits 19 ! .
B > R
n F.__Wacar quality of nearest surfacs watsr body . () l 2@'{ "
. | ~ )
" G. _Ground water use of uppersost aquifer 9 ] ;
Y
. H. Populacion served gy surfacs watar supply withan ( 4
] miles downseream of site § ! < 4
7 .
,,. 1. Population sarved by groundewacar supply B2 ' o~
! witnin ) miles of site [ ! F""'
N
”
‘a Subtotals
|
) Receptors subscors (100 X factor scors subtotal/maximum scors subtotal) —_—
1 L[]
( -
v
Y -
; 11. wASTE CHARACTERISTICS ;6
1l \
': A. Select the factor score based on the estimated quantity, zhe degree of hazard., and czhe confidencs Level of
- the wnformacion.
v F:: \
| l. Waste quantity (S = small. M = aedium. L = large) I
o !
AO 1. Confidence level (C - confirmed, S - suspectad)
o s
™~ l. Hazard rating (H - nugh, 1 - sedium. L - low) v':.
- £
) Factor Subscore A (from 20 to 100 based on factor score matrix! -
‘ S S—
1
3 B. Apply persistance factor >
- Factor Subscore A X Persistance Factor « Subscore 3
\: - X - x.
_ c. Apply physical states multiplier ¢
' Subscore 8 X Physical State Multiplier = Wasts Charactaristics Subscore ,;}c
X
¢ o
“ X - -
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A
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L. eathways Faczor vaxioum @
fating Faczor Possidle
Rating Factor (Q=13) Muleiplier Score Score

@ A. If chere 13 evidence of migration of hazardous contaminants, assign maximum factor subscore of .00 points fo:
= direct evidence 9r 30 points for indirec: evidencs. If direct evidence exists then proceed =3 S.  If no
evidence ar ndirect evidencs exists. procsed to 3,

; Subscore

3. Rate the migration potantial for ) potential pathways: surface watsr aigration. flooding, and ground-wacar
N migracion. Select the highast racing, and procsed o <.
E? l. Suzface water aigration
Distancs t0 neaArsst surface wacar ! ! 8 [
5 Net_precipitacion t [} ]
L
- |
Surface erosion ‘ 3 i N
. i ~
\ ":"- Surface cermeadbil.ty ' 6 W
* e e hd
t’!‘. ! ™Y
Rainfall incensity ] -
.Q Subtotals

e

S~
-

Subscore (100 X factar score subtotal/maximum $COre .ubtotal)

|
Flooding ! i .

-

YA

." ‘® -..

Subscore (100 X facwor score/d)

[
!
e 4
&

E=<
£ (‘{

Geound water magration

'1).
, | N
- Depth to ground water ' 8 ‘.
ﬁ Net_precipitaeion i 5 [ - {:"
) ! S,
. Soil permeability ! 8 | s
= Subsurfacs flows : 3
Dirset access ©0 qround watsr i 3
Subptotals
[0
Subscore (100 X factor score subtotal/maxisum score subtotal)
N
.::, z. Highest pathway subscora.
?-J .
Enter the haighest subscore value from A, B8-l., B~2 or 8-) above.
X Pachways Sunscore
};\ pamm—
r 1V, WASTE MANAGEMENT PRACTICES

A. Average the three subscores foOrf Ceceptors, vasts Characteristics, and pathways.
! Receptors
Eﬁ Waste Characteristics
Pathways
- . Total divided By 1 =
" Sross Toua, B
8. Apply faczor for wasts containment f{rOR wasts Janagament pPractices
' Gross Total Score X Waste Management Practices Factor = Final Score
& P
X .| |
——
.
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HAZARDOQUS ASSESSMENT RATING FORM

:.
g Page Ll .¢ 2 b\
NAME oF sITE Site No. 1, Area adjacent to JP-4 Storage Facility No. 55122 C:'
oy .
LOGATION Southeast side of JP-4 storage tank No. 55122 - at fuel farm s
JATE OF OPERATICN OR OCCURRENCE___ Summer = 1981 o
‘.,
E OWNER/OPERATOR ___Forbes Field ANGB }g
COMMENTS/DESCRIPTION __JP-4 spill onto ground - no recovery o
‘ Q SITE RATED BY _HMTC
£
‘l 1. RecepTors
: Pactor Max umam
| S‘§ Rating Factor Possible
Racing Factor {0=3) Multiplier Score Scors
i
. A. Population within 1.000 feset of site 2 4 8 | 12
"‘f'- 1
2 8. Oistance 20 neaZest wall 0 I 0 | 30
1
- S. lLamd use/zoning within 1 aile radius 3 3 9 { 9
o PIEaE L B ILI& Ll L 1]
s I
‘g- 3. _Oiseance to installaeion boundary 3 6 18 ! 18
E. __CSritical environments within 1 mile radius of site 0 10 0 I 30 I,
- | 18
ot F. _dacer quality of nearest surface wvater body 0 6 0 _
g 0
' S. Ground water use of uopermost agv_.tu_u 0 9 0 27 -
v
j H. Population sarved Dy surface water supply withain 0 0 18
3 miles downstream of site ] o
1. Population served by ground-water supply 0 18
4 within J miles of site 0 ]
-
o,
,L:F Subsotals 35 180
. Receptors subscore (100 X factor score subtotal/maximum score subtotal) _19_
s
N 1l. wASTE CHARACTERISTICS
»
': A. Select the factor score based on the estimaced quantity, =he dagree of hazard, and the confidencs level of
- the information.
}: L. Waste quantity (S * small, M = medium. L = large; M -,,:"
- N
* -
- 2. <Confidence level (€ -~ confirmed, 5 - suspected) c '.r:‘
.-.\-
o J. Hazard racing (H - hagh, 4 - medium, L - low) 1 R
——————— a
|." - n\
v L)
Factor Subscore A (from 20 to 100 based on factor score matrix) 60 i
—— A
. W
Y, 8. Apply persistence ‘faczor "":
;.f Faczor Subscore A X Persistence facsor * Subscore B ;-"\
- f
RS
60 X 1.0 - 60 RS
[ b
4 z. Apply physical stace multiplier ®
{
Subscore 8 X ?hysical State Multiplier = Waste Charactseristics Subscore
60 X 1.0 - 60
v
4
. L ]
o
. v
h'S) By
Cc-1 ,,'):-.,
o

R T T T T T e e e T A e e e ot



™
h Page 2 of 2 h
i
D
D 1l. PpaTHwAYS Factor . Maximum W
! Rating Factor Possible :,
Rating Factor (Q=1) Multiplier Scorse Score -
AL If zhere 13 evidence of migration of hazardous contaminants., assign maximum factor subscore 3¢ 100 poaints f2r .«
direct evidence or 30 points £0r indirect evidence. If direct evidence exists then proceed %o C. If 1o
evidence or indirect evidencs exists, procsed =o 8. - A
Subscore 0
W
8. Rata the migration potsntial for 3 potential pathways: surface water migration, flooding, and ground-water .:
mgracion. Select the highest racing, and procsed %o C. -
l. Surface water migracion
D1STANCS TO nearest Surfacs vater 3 8 24 ! 24 :.:-E
Net precipitation 0 5 0 ' + .
- P
Surfacs erosion 0 8 0 24 i
Surface permeability 2 I 6 12 18
#
Rainfall intensity 2 8 16 24 .‘:‘
Subtotals 52 108 )
Subscore (100 X factor score subtotal /maximum score subtotal) 48 ":
o,
2. Flooding 0 2 l 0 3 .
Subscore (100 X factor score/3) 0 '{‘5
- by
A
J. Ground water migration "
Depeh to _ground wvater | 2 8 | 16 24 -
Net precipitatiocn \ 0 6 0 13
| a | £
Soil permeability ! 1 8 8 24 EI;
i ) !
Subsurface flows ! 1 3 ‘ 8 24
|
Direct access %0 Jround water | 0 E] 0 24 -
L
Suptotals 32 114 '
Subscore (100 X factor score subtotal/maximum score subtotal) 23 ~
“
<. Highest pathway subscore. ~
Enter zhe highest subscore value from A, B~lL, B=2 or B8-1 ahove.
Pathways Subscore 48
1V, WwASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste charactaristics, and pathways. -
Receptors 19 o
waste Characteristics G0 o
Pathways 1Q
o) v
Toral 127 divided by 3 = 42 »-
sross Total seare )
3. Apply factor for waste containment from waste management practices
)
Gross Total Score X Waste Management Practices Factor = Final Score 'J‘ !
0.95
~ 7
Cc-2 -:
. G L LT a4
. PN LT PO R g P Lol T Wy R Y S
WiV v, '*M‘-"\-SW“"‘-., .A"g.) .m.r f‘.l-.f.A' S "' "'.( Wi -' M.C:A': >
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HAZARDQUS ASSESSMENT RATING FORM E '
LI
Page L of "$
l...i
NAME OF SITE Site lio.5; Area Adjacent to Pumphouse Facility lo. 671 7N
. . . ®
woeation__East side of building lHo. 671 N
X
(%
JATE <F QPERATION QR OCCURRENCE 1967 o
oA
OWNER/OPERATOR_ Forbes Field ANGB .ﬁ
d
CCMMENTS /DESCRIPTION Large loss of JP-4- no recovervy .
®
SITE RATED aY HMTC N
’P. .‘
.:\.
1. RreceprTors N
Pactor Max imum e
Rating Faczor Possible ",
Racing Factor (Q=3) Multiplier Scors Score ®
! X
A. Porulation within 1.000 feet of site 2 4 8 ‘ 12 t
=0 = T §
3. Distance %0 nearest well 0 10 0 I 30 ;
i ?- .‘
. landd use/zoning within 1 aile radius 3 3 9 | 9 oy
1o ( 18 N
3. Distance to ingeallacion boundary 2 § ' ®
L -
E._Critical enviromments within | mile radius of site 0 10 0 | 30 o)
M
F. dater quallity of nearest suzfacs watsr body Q -] 0 l 18 . ;:
Ig®
G. _Ground water use of uppermost aquifer 0 9 0 27 '.
H. Population served oy surface water supply within ") 0 18 @
] miles downstream of site ] e
[
1. Population sarved by ground-water supply 0 18 \"_'.
witnin ) miles of site 0 [ :',.
— oy
Subsotals 29 180 "‘4_-'
Recaptors subscore (100 X factor sSCore subtotal/maximum score subtotal) _]-_6___ [ ]
o
Nt
1l. WASTE CHARACTERISTICS I
o
\"
A. Select the fac2or scors dased on the estimated quantity, =he degree of hazard, and the confidence level of :}
the wnformation.
o
[l
.. Waste juantity 'S = small. M » medium, L = large) I :::‘s
\)
1. Confidence level (¢ - confirmed, S - suspected) C \
\.
i. Hdazard racing (H - high. 1 - medium, L - low) M :-("
n
Factor Subscore A (from 20 to 100 based on factor score matrix) S0 ;’\.1
oy
8. Apply persistence faczor :‘.3
Faczor Subscore A X Persistence Factor = Subscore 3 S
80 X 1.0 - 30

=. Apply physical state multiplier

Subscore B X Physical State Multiplier = Waste Charactaristics Subscore

30 X 1.0 . 80

»

D
A

+|® SLFT

s
P
LR

3
’

S

b
-
b,
.



N
Page 2 of 2 R
.'
| 11, paTHwAYs Factor Haximum
Rating Factor Possible
Rating Factor (0=1) Multiplier Score Score
¥
} A. If there :s svidence of migration of hazardous contaminants. assign maximum £2cTor subscare 2f 100 poincs for ™™
direct avidence or 30 poants for indirect evidence. If direct evidencs exists then proceed to C. If no
evidencs or indirect evidence exists. procesed to B. ‘-
Subscore 30 .
N
8. Rats the migration potential for ) potential pathways: surface water migration, flooding, and ground-water .
1 migration. 3Select the highest rating, and procsed to C.
1. Surface water aigraticn ~
! ‘2
Distance to nearest surfacs water 2 8 16 ! 24 v
: Net precipitation 0 5 0 ’ 18 ,o
p | ! o
Surface arosion 0 i 8 0 24 o
Surface permeability 2 6 12 13
4]
Rainfall intensity 2 3 16 24 §
Suptotals __44 _108 ‘
.
Subscore (100 X factor score subtotal/maximum score subcotal) 41 ‘\:\_
] ! ! 0 ! 3
2. Flooding 9] i 1 ! { .
Subscore (100 X factor score/l) 0 “
_— %
J. Ground watsr migracion ™
¥
|
Repth to ground wacsr l 2 8 ? 16 24 v
Net precipitation 0 & L 18 .
‘ ] 24 -
Soil permeability ! 1 a 8 Y
t
Subsurfacs flows ; 1 3 ‘ 8 24 —
[ | 1
Direc:z access =0 ground water | 0 3 1 0 ; 24 q
“u
Sybtotals 32 114
Subscore (100 X factor score subtotal/maximum score subtotal) 28 S
z. Highest pathway subscors.
)
Enter the highest subscore value from A, B-l, B=2 or 8-] above. P
Pathways Subscore 30 LA
;) :-
P
1V, WASTE MANAGEMENT PRACTICES oo
)
A. Average *he three sSubscores for receptors, waste characteristics, and pathways. A :'~
6 NN
Receptors 1 SR
Waste Character:stics 3 .?‘._
.
Pathways 20 - (::
Tocal 176 divided by 1 = 29 N
3ro88 Totali Scesrs
8. Apply factor for waste containment from waste hanagement practices \ "
Gross Total Score X Waste Management Practices Faczor = Final Score b
59 < 1.0 - 59 -
! }
A
c-4 ol
. A . . T N o I T R L
T T . ORGSRy W L T N Yty Y e N S TR T e e v e e T )
B L A Tt R LT AT AW AT R PN e, B 10,1 ¥ AR C LR R AR SRV
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HAZARDOUS ASSESSMENT RATING FORM

=
A7 W % %

Page 1 of 2

e

Dl 2 Ot

NAME OF SITE Site No. 6 Surface Drainage Ditch and Storm Sewer Outflow

LOCATION Along western side of base and flowing off the northwest corner

.

OATE OF OPERATION OR OCCURRENCE Throughout the life of the base

2

A OWNER/OPERATOR Forbes Field ANGB .:
L) ] X
P CoMMENTS/DESCRIPTION This site encompasses the entire ditch and pond area ‘:.:.';,.

SITE RaTeEDp 8y HMTC

&

| I -"’,
‘&
- X
: 1. RECEPTORS s
?* Factor Maximum o
-~ Rating Factor Possible 3:‘
A Rating Factor {0=-3) Multiplier Score Score b 3%
®
~ A. Population within 1,000 feet of site 3 4 12 12 o
@ B. Distance to nearest well 0 10 0 30 f"
C. Land use/zoning within ]l mile radius 3 Ry
"
[y N
- D. Distance to installation boundary 3 6 18 13 [ i
[ ]
E. Critical environments within 1 mile radius of site 0 10 0 30 od
- :
i - 0 18 &
tﬂ F. Water quality of nearest surface water body 0 6 Y
G. Ground water use of uppermost aquifer 0 9 0 27 _ ::Q::‘
H. Population served dy surface water supply within W
] miles downstream of site 0 ] 0 18 o
. N
I. Population served by ground-water supply LY
‘r} withan ) miles of site 0 6 0 18 ; ':l
» [° ¢
o, Subtotals 39 180 :s:z
. Receptors subscore (100 X factor score subtotal/maximum score subtotal) _22__ »
“x
b o
&‘
o
” 11. wASTE CHARACTERISTICS o
'V‘ x J
L A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of RS
the information.
[ ]
:F L. wWaste quantity (S = small, M = medium, L = large) :54
o >
[T )
fa 2. Confidence level (C - confirmed, S - suspected) C a{‘
o9
. 3. Hazard rating (H - high, 4 - medium, L - low) M N
» T
. Y
| o - St a
‘ Factor Subscore A (from 20 to 100 based on factor score matrix) ’ 1
« 7
’ : 8. Apply persistence factor {::
Cx Factor Subscore A X Persistence Factor = Subscore B \;
o
_ 50 X 1.0 - 50 N
et NG
c. Apply physical state multiplier ®
| Subscore 8 X Physical State Multiplier = Waste Characteristics Subscore ;
| y N
: " ~
% ” 5Q X 1.0 - 50 ":k
A —_— ’
| d
‘ ]
- |
| C-5 !

...
.
l"l.ﬂ
2 5 el

% %y
A
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Page 2 of 2 N
111, PATHWAYS Factor * Maximum -
Rating Factor Possible -_,:
Rating Factor (0-3) Multiplier Score Score N
A. 1f cthere is evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for

direct evidence or 30 points for indirect evidence. If direct evidence exists then proceed to C. If no

evidence or indirect evidence exists, proceed to B. K
Subscore 100
B. Rate the migration potential for 3} potential pathways: surface vater migration, flooding, and ground-water ,-:.‘
migration. Select the highest rating, and proceed to C. e
1. Surface water migration
<
Distance to nearest surface water 8 o~
Net precipitation [3
s ol
Surface erasion 8 s
Surface permeability 6
b
Rainfall intensity 8 é
Subtozals
Subscore (100 X factor score subtotal/maximum score subtotal) \:’l
—— Us
| .
2. Flooding 1 |
Subscore (100 X factor score/ld) . Q:\‘J
>
J
: 3. Ground water migration o
Depth to ground water 8 ! ~
Net precipitation 6 * 4
| ] oy
Soil permeability 8 | ~
1
Subsurface flows . ]
1
Direct access to ground water ) . 8 W
: Subtotals
b LY
, Subscore (100 X factor score subtotal/maximum score subtotal) *."
r - -
‘ <. Highest pathway subscore.
Enter the highest subscore value from A, B-1, 8~2 or B-3 above. :"—.
._F.
Pathways Subscore 100 e
3 .
3 ::
) IV, WASTE MANAGEMENT PRACTICES 2
p
b A. Average the three subscores f{or receptors, waste characteristics, and pathways.
! .
Receptors 22
Waste Characteristics =¥a)
Pathways 100 "_\
d Total 172 divided by 3 = 57 -
Gross Total Scnre
8. Apply factor for waste containment f{rom waste management practices :S
Gross Total Score X Waste Management Practices Factor = Final Score N
l . 57 X 1.0 «| 57
sy
(%)
c-6 o
Y m " = - Rt TV Nt Pk TV N -\ R I T NC AT S !
R AN VA R LR eSS oY (W L

-

3

e faly

T

X

¥
PC K A R

X
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?’ HAZARDOUS ASSESSMENT RATING FORM , ®

Page 1 of 2

jw\
»
T

2

Ty i
»

NAME OF SITE Sites Hos. 7,8, and 9, Refueling Hydrant Laterals

Vg

P

mna" Along the southwest edge of the refueling apron

OATE OF OPERATION OR OCCURRENCEZ Uncertain - Several spills have occurred over the years

X

OWNER/OPERATOR FOrbes Field ANGB

5 M

COMENTS/DESCRIPTION These spills and subsequent contamination have been confirmed by WESTOU

=
]
SITE RATED BY HMTC °
@ “"‘
N ;
( "‘
. 1. RECEPTORS i
v Factor Max 1mum '.|:|
.f‘ Rating Factor Possible !'.
Racing Factor (0-3) Multiplier Score Score X
: A. _Population within 1.000 feet of site P 4 3 92 ‘;:;,'
- - ¢
g 8. Distance tO nearest wall 0 10 0 30 :::::
4
Q
*n C. Land use/zoning within 1 aile radius 3 3 9 9 :!:::
5
* D. Distance to installation boundary 2 6 12 18 °
E. Critical environments within | mile radius of site 0 10 0 30 ki**
= : 0 0 18 - XM
Jh F. water quality of nearest surfacs vater body 6 kt N
L g )
’ <
G. Ground water use of uppersost aquifer 0 9 0 27 ',
> *\q
w H. Populacion served oy surface water supply within "
3 miles downstream of site 0 6 0 13 Nd
. /l"f
oS I. Population served by ground-water supply r&ix
;-. within 3 miles of site 0 6 0 18 o
g e
- Subtotals 29 180 Yy
PR
’ Receptors subscore (100 X factor score subtotal/maximum score subtotal) 16 - ®
% - I
‘.\:;5',"
. B
Z 11. WASTE CHARACTERISTICS a5
N o]
- A. Select the factor score based on the estimated quantity, the degree of hazard, and the confidence level of Y
the 1nformation. °
'§/ 1. Waste quantity (S = small. M = sedium, L = large) L .':'t‘
e
2. Confidence level (C - confirmed, S - suspected) C ‘E‘::.:‘:
,“ . ‘
., 3. Hazard racing (H - high, 4 - sedium, L - low) M oLt
Py ) ‘i
-r o
30 L4
. Factor Subscore A (from 20 to 100 based on factor score satrix) AT
. -~
)
o 3. Apply persistence factor oS
A
Factor Subscore A X Persistence Factor e Subscore B 'k
;) X |
i 30 1.0 . 30 o
! C. Apply physical state multiplier @
i
= Subscore B X Physical State Multiplier = Waste Characteristics Subscore ) N
~ s :
1

-~ 80 X 1.0 - 30 b
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111, pPaTHways Factor * Maximum
Rating Factor Possible &
Rating Factor (Q=3) Multiplier Score Score ¢
A. If there 13 evidence of migration of hazardous contaminants, assign maximum factor subscore of 100 points for
direct evidence or 30 points for indirect evidence. If direct evidence exists then proceed to C. If no L
evidence or indirect evidence exists, proceed to 8. ,
N
Subscore 100
. . . . . "
B. Rate the migration potential for 3 potential pathways: surface wvater migration, flooding, and ground-water -_i'
migration. Select the highest rating, and proceed to C. o
1. Surface water migration .
<
Distance to nearsst surface vater 8 ‘.
Net precipitation [
Surface eraosion 8 1.\‘;1’
»
Surface permeability 3
I
Rainfall intensity 8 L
»a
- »
Subtotals -

Subscore (100 X factor score subtotal/maximum score subtotal)

“a
CwLr,

.

—
>

2. Flooding 1

Subscore (100 X factor score/l)

=z

3. Ground water migration

#R
Depth to ground water 8 —r'
Net precipitation 6 i .
: | .ﬂ‘.‘
Soil permeability 8 i f_\
Subsurface flows 8
Direct access to ground water | ) 8 "_'»?
ol ]
Subtotals
Subscore (100 X factor score subtotal/maximum score subtotal) ' 4
- - N\
)
C. Highest pathway subscore.
Enter the highest subscore value from A, B-1, B-2 or B-) above. :t
S
Pathways Subscore 190 ’
S
(h
IV, WASTE MANAGEMENT PRACTICES
A. Average the three subscores for receptors, waste characteristics, and pathways. ':
-~
Receptors 16 -
Waste Characteristics 5
Pathways 120 -‘\
Total 196 divided by 3 = 65 L]
} Gross Total Score
8. Apply factor for waste containment from waste management practices ¥

W

Gross Total Score X Waste Management Practices Factor = Final Score

‘ 65 X 1.0 = |65
c-8

"4
<

. .
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Appendix D
OEHL Test Results
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(Use this apace for mechenical imprint)
IDENTIFIER
o (AFR 19-7)
> BASE WHERE SAMPLE COLLECTED
N
S | FoR Bes Fre/d (ANG) KANS A
i ol - < - - FSAMPLING SITE DESCRIPTION= T '
] Fliguriin € Ruw-0FF DRA 1ualre DireH
OATE COLLECTION BEGAN TIME COLLECTION Saseie— COLLECTION METHOD
—_— 0 s : . -
o __._ /? rrg'mﬂm),2 | 2 A -] (24 hour clock)” 11 2A ”éCS" PAGRAB. .. . [ | COMPOSITE HOURS
—_ R = i[fl >~ . — S A ok - o
- RE”;;;TS ORIGINAL G 2|4 |5/ 90 ¢/ /u/a/% p8 Fokges Ejo o (ANGY TYPeEp £ S €44 )T -5554
g TO COPY 1 ; :
(circle if
changed) | COPY 2 P
SAMPLE COLLECTED BY (Name,Grede,AFSC) SIG RE / AUTOVON
ﬂ Dospam, Nicgpee L. 5= A Fprse /M/ 7220- 4525
et REASON FOR e A-ACCIDENT/INCIDENT C-COMPLAINT F-FOLLOWUP/CLEANUP
SUBMISSION R-ROUTINE/PERIODIC N-NPDES O-OTHER (specify)
h'} BASE SAMPLE NUMBER
gs % :
ANALYSES REQUESTED ( check appropriate blocks)
¥ 00 0086 b faibmint i
e Ll GROUP A Hardness 009 Residue,Settleable 5 SRR Rt i GRO[;Z T4_
o Ammonia 00610 Iron 01045 Residue, Volatile 00505 Bromoform
; oo 40 01051 . 00955 32101
Chemical Oxygen D Lead Silica Bromodichloromethane
> 00927 00095 . 24102
Y, kxieldahl Nitrogen 00625 agnesium o2 Specific Conductance Carbon Tetrachloride
N 30 I 01055 [8]0)27:8 I2I05 |
: Nitrate Manganese Sulfate Chloroform
itrite 00615 ercury 71900 Sulfite 00740 Chloromethane 34418
»:" Oil & Grease 00560 Nicket 01067 Surfactants -MBAS 38260 Dzbromochlorometbanesnos
B Organic Carbon 00680 iPotassium 00937 Turbidity 00076 Methylene Chioride 34423
" Orthophosphate 00671 Selenium 01147 Tetrachloroethylene 34475
é Phosphorus, Total __ 29665 | |5 e, 01077 ' 1,1,1-Trichloroethane 34506
Sodium 00929 Byt f 1 GROUP H Trichloroethylene 52180
,.::_ ¢ Thallium 01059 BHC Isomers 39340 ‘Trihalomethanes 82080
-
o ICysanide, Total 00720 | |7;c 010921 | cpiordane 39350[ " T pcps 39516
i Cyanide Free 00722 DDT Isomers 39370
Dieldrin 39380
%’ GROUP G Endrin 39390
Acidity, Total 70508 Heptachlor 39410
‘Z-‘ Alkalinity, Total 00410 Heptachlor Epoxide 39420
N9 o 5
b'- ;; GROUP F Alkalinity,Bicarbonate 00425 Lindane 39782
Antimony 01097 Bromide 71870 Methoxychlor 39430
Ri. Arsenic 01002} ICarbon Dioxide 00405 Toxaphene 39400
O Barium 01097 | [Chioride 00940 2,4.D 39730 ON SITE ANALYSES
. Beryllium B Color 00080 2,4,5-TP-Silvex 39760] Parameter Value
A P
':;; Boron - R luonie 00951 2,4,5-T 39740| prow 50050 |,/ 5 med
* Cadmium L ' ' [todide 71865 Chlorine, TOPOPGO ﬁfﬂg/ﬂ !'
~ Calcium . ) '_Odor 00086 Dissolved d?& %91 —mgs| :ﬁ
f‘,‘ Chromium, Tota! Residue, Total 00500 pH 00400 <—,2units :-
ol - ;
Chromiym V1 -vicue, Filterable(TDS) 7 1300 [ [ [ [ [ GROUP }J Temperawre?0010 | 2 | oc >
L ] SA50 _ 307435
&\ Copper vtie Nonfilterable Sulfides
. (iOMMENTS P : (},/5 :/ /‘/,’ vf;' ,I(ic l"\/"/: .‘ Y, sz J !
W Gy 90 i ) T

£ oA -
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2. LABORATORY PERFORMING ANALYSIS 3. LAS SAMPLE NUMBER 4. REQUESTOR SAMPLE NO A
R e A7
O é/% é GZO ; '; ouoos &U 85 CUQO 00029}
. T " ALTSIS
SAMPLE COLLECTION INFORMATION 3 DATE RECEIVED 8V [6. DATE ANALY 3:{
: 7. SITE DESCNIBTION \ 08 wx,35 A\ SeyT, RS A ¥
‘ o ELL ' - ON-SITE ANALYTIGAL-RESULTS }'
. 1 10, WEATHER 00p41 [16. WATER TEM® [17. PR LLDR=It L a-Ty 1
Uep 1° P11 obbse 00010 00400 00300
- - _— Ui _GAL/MIN e uNITS Ma/L
e Pl L o
Lt ARV TELTION DATE/PERIOD N 12, COLLECTORS NAME 19. RESUL TS OF OTHER ON-SITE ANALYSES f.}
1% SAMPLING TECHNIQUE 14. PHONE NUMBER I{
18, REASON FOR SAMPLE SUBMISSION
NPORS » ~
ANALYSES REQUESTED AND RESULTS Y
PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G
PARAMETER TOTAL MG/ L PARAMETER JDIsSs |torTal] MG/ PARAMETER TOTAL MG/
: -
o .
Shemlcal Oxygen | go340 ARSENIC otooo }01002 . | BORON 01022 , 't'_‘
Total Orgenic BORON, Ei
CARBON aa ¢ | %0620 . |PARIUM 01005 | 01007 BORON, | 01020 4
s
CADMIUM oto CHLORIDE 00940 ot
YA 25]01027 . . 444
ATION GROUP 8 -
J— 7 PRESERVATION GROU /2@2 CHROMIUM  [01030 |01034 COLOR 00080 UnmJ
‘PARAMETER TOTAL MmeN . =
OIL & GREASE Z;ﬂ CHROMIUM 0951
FREON-IR Method 00560 (.3, Hexavalent 01032 , | FLuoRDE 0 -__,‘H
COPPER 01040 {01042 Residue Fil- 00515 i
P terable (TDS) Ld _.!
PRESERVATION GROUP C " Residae Non 00530 o
- BARAMETER TOTA MG/L IRON 01046 101045 PY Filt (35) hd r...:“
\
AMMONIA aa N 00510 LEAD 01049 |0t0St Reestidue 00500 o
o A .
NITRATE aa N - Residue 2
Cd Reduct. Method| 90620 o MANGANESE 01056 |010ss . | Voratite 00505 «
Specilic 0095 osl
NITRITE as N 00613 . MERCURY 71890 | 71900 . Conductance 0009 Henh _-{
TOTAL KJELDAH suLx, .
NITRQGEN ae N | 00628 . NICKEL 01065 |01067 N 14 so}‘" 00945 ® e
w','
PHOSPHORUS SURFACTANTS 8260 "
| Qrtho POs as P | 1037 . SELENIUM 01145 (01147 o | MBAS s LAS 3 o JI'
PHOSPHORUS 00665 SILVER 01075 01077 TURBIDITY 00076 Units
as P [ () o
ZINC 01090 {01092 . J“A
PRESERVATION GRIOUP O CALCIUM 00015 |0091s m L
PARAMETER TOTAL MG/L as Cs o ! N
MAGNESIUM g A
CYANIDE 00?20 - as Mg 00925 00927 . 7 &
CYANIDE Free, J L
Amenable to C1, | 00722 . POTASSIUM 00935 J00937 . 2
m
SODIUM 00930 {00929 R T‘ V},
PRESERVATION GROUP £ PRESERVATION GROUP J
. PamamzrER fTOTAL pe/v PARAMETER o
i L]
PHENOLS 34730 Y
= - ep—
. . i 1
1. ORGANIZATION RED"T - 4= ANALYSIS CHEMIST . )’) e
:
REVIEWED BY ;
4
1G¢ L/GPR
F R qﬁ)d ( j(;) APPROV =D BY ;
".> - Lies— ' m S~ - - o
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(Use this space for mechanical imprint)
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TSAMPLING SITE DESCRIPTION

IDENTIFIER

arr197) Ol 2 b

BASE WHERE SAMPLE COLLECTED

F22805 Fre /) (’/Mé’)

L e

Typepr £5.

Q ) FLIGHTL WL
_o_/_n'_s COLLECTION BEGAN | TIME COLLECTION EBSMEW- | COLLECTION METHOD — .
‘ 4 Wmmnl A Al 24 "°“'°’°°’?,, o5 -~ f>XGRAB [JcomMposITE ___  HOuRs —-
Cw . S 7"x 2 Y — Vad. 4
? ,,;;,;;;,s oriamaL 9]/ /%0 C'é/u/t/S&/ﬁ Fogpes Freld (Aua ) Tapesd, £5 064/9-53
» To CoPY 1
- (cmu "
COPY 2 .
ﬁPLE COLLECTED 8Y (Name,Grade,AFSC) AUTGVON
» UL g, Wi e Lo SR G757 W Ol Bt
) REASON FOR A-ACCIDENT/INCIDENT CICOMPLAINT F-FOLLOWUP/CLEANUP
SUBMISSION R-ROUTINE/PERIODIC N-NPDES O-OTHER (specify)
o o o - .

BASE SAMPLE NUMBER

5

0189

ANALYSES REQUESTED ( check appropriate blocks)

x\“: “s‘ "“i’@ GROUP A ardness 00900 Residue,Settleable 50086
‘:: Ammonia 00610 Iron 01045 Residue.Volatile 00508 Bromoform 32104
Chemical Oxygen Dem3r9340 L ead 01051 Silica 00955 Brs:u:u:)dh:hlomrmet.hameSZmj
5‘: Kjeldahl Nitrogen 00625 Magnesium 00927 Specific Conductance 0009 Carbon Tetrachloride32102
4 . 00620 U055 00945 I7I06
Nitrate hmgﬂnese Sulfate _ Chloroform
~ itrite 00615 ;Mercury 71900 Sulfite 00740 Chloromethane 34418
.": 0il & Grease 00560 i ickel 01067 Surfactants -MBAS 38260 Dibmmochloromethaneszms
“ Organic Carbon cc<30 Poiassium 00937 Turbidity 00076 Methylene Chloride 34423
oy Orthophosphate 00671 Selenium 01147 Tetrachloroethylene 34475
u Phosphorus, Total 00665 Silver 01077 1,1,1-Trichloroethane 34506
i Sodium 00929 £ ; GROUP H Trichloroethylene 39180
;,: : GROUP D Thallium 01059 BHC Isomers 39340 Trihalomethanes 82080
N Cyanide, Total 00720 | izinc 01092} | chiordane 393501 | pces 39516
) Cvanide,Free 00722 Heﬂ V y m 0T—tﬁz S DDT Isomers 39370
a Dieldrin 39380
ot GROUP E GROUP G Endrin 39390
32730 Acidity, Total 70508 Heptachlor 39410
5{5 Alkatinity, Total 00410 Heptachlor Epoxide 39420
"’ e GROUP F Alkalinity,Bicarbonate 00425 Lindane 39782
Antimony 01097 Bromide 71870 Methoxychlor 59480
% Arsenic 01002 Carbon Dioxide 00405 Toxaphene 39400
* Barum 01007 | |Chioride 00940 | | 2,4-D 39730 ON SITE ANALYSES
- Beryllium 01012 Color 00080 2,4,5-TP-Silvex 39760f Parameter Value
f& | |Boron o022 [ o 00951 2.4,5-T 39740 o, o 50050 | /75 med
' Cadmium i 21027 Iedide 71865 Chlorine, o080 ~— mg/
h: Calcium s Odor 00086 Dissolved d2<y’§gner?1 - mg/l
T Chromium, Tot.’ 41 |Residue, Total 00500 oH 00400 | Z 2 0o
s PN i T -
?Chromnum Vi - Rv_\'\me.Filterable('l_l"i-‘U"OO P { i iJ GROUP J Temperature” QUL l 32 /
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2. LABURATORY PERFORMING ANALYSIS 3. LAB SAMPLE NUMBER 4. REQUESTOR SAMPLE NO AN
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-
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Chemical Oxygen . i . =11
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ORIDE 00940
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I FREON.IR Method | 00560 . Hexavalent 01032 o | FLUORIDE s .
3 COPPER 01040 01042 :‘"L‘l’:'( ;g;) 00515 .
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TIMOTHY N. GARDNER

Environmental Scientist

EDUCATION

M.A., Environmental Biology, Hood College
B.S., Forestry/Resource Management, West Virginia University

EXPERIENCE

Mr. Gardner has five years of technical experience in environmental control and
research, with emphasis on risk assessment, chemical safety, radiation safety,
hazardous waste management (chemical and radiologic), and activated carbon
filtration research. His past responsibilities include site risk assessment, chemical
and radioactive waste pickup and storage for disposal at a large cancer research
facility, and chemical and radioactive spill control, as well as safety surveys and
technical assistance in activated carbon desorption research.

EMPLOYMENT

Dynamac Corporation {1984-Present): Staff Scientist

At Dynamac, Mr. Gardner's responsibilities include site surveys and records searches
for the Phase 1 portion of the Installation Restoration Program (IRP) for various Air
National Guard Bases. Efforts include risk assessment, site prioritization, and
remedial action recommendations. He has also been a contributing author for a
closure-post closure plan for a hazardous waste landfill at Clovis AFB, plans and
specifications for the removal of asbestos at several Air Force White Alice sites in
Alaska, and the update and revision of a DLA requlation for "Disposal of Unwanted
Radioactive Material."

NCI-Frederick Cancer Research Facility (1981-1984): LLab Technician

Mr. Gardner worked in radiation and chemical safety as well as environmental
research. His responsibilities included monitoring personal and environmental air
quality at work areas where free iodinations occurred, monitoring work areas and
equipment for isotope contamination, periodic surveys to monitor compliance with
NRC safety regulations, isotope inventory control, transfer of isotopes between
licenses, and periodic calibration and maintenance of survey instruments. He was
also responsible for radioactive and chemical waste pickup and storage for disposal,
and served as an advisor for safety-related matters pertinent to radiation and
radioactive waste, chemical safety, and industrial hygiene. In the environmental
research division, he was involved in activated carbon desorption studies involving
the use of analytic laboratory equipment.

PROFESSIONAL AFFILIATIONS

- .';.-' " \".'r " iy

American Tree Farm Association
Hardwood Research Council
West Virginia Forestry Association
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ROBERT J. PAQUETTE

EDUCATION

B.S., environmental science, University of New Hampshire, 1973

EXPERIENCE

Extensive experience in hazardous waste receiving, handling, storage, and property
accounting. Designed a system of labeling hazardous material/waste for proper
storage. Developed Part B Application Information for many hazardous waste
facilities. Conducted training sessions in hazardous materials/waste including
receiving/warehousing, storage compatibility and personal safety. Performed
atmospheric sampling for all major pollutants, computer modeling research projects
and surveillaiice of possible reqgiona!l air pollution sources.

EMPLOYMENT

Dynamac Corporation {1384 -present): Environmental Sciertist

Presently working on Installation Restoration Program for Air National Guard.
Also, wrote State-of-the-Art Procedures for Defense Supply Depots concerning

compatibility, Packing, Packaging, Spill Response, and Recoupment of hazardous
materials and waste.

Defense Reutilization and Marketing Region, Defense Depot Ogden (1981-1984):
Environmental Protection Specialist

Provided daily property disposal guidance to DPDOs concerning receiving, handling,
storage and property accounting of HM/HW; provided technical advice on the
handling and disposal of HM/HW to field personnel at DPDQs in region. Interpreted
State and Federal regulations for superiors and the DPDOs, and acted as liaison
between field personnel and State/Federal environmentalists. Assisted in rewriting
DOD environmental regulations. Trained DPDO personrel in all aspects of HM/HW
procedures as part of their increasingly involved environmental mission; wrote
Emergency Response and Spill Contingency Plans. Developed Part B applications

for HW facilities. Conducted environmental audits at DPDOs and other D.0.D.
facilities.
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PAQUETTE (continued)

Page 2

State of New Hampshire, Bureau of Solid Waste Management (1979-1981):
Environmental Specialist

Responsible for all work activities dealing with uncontrolled hazardous waste sites.
Working knowledge of safety equipment, personal protection equipment, safety
plans, and monitoring, sampling and analytical procedures relating to hazardous
waste. Daily contact with industry and the general public discussing current New
Hampshire and Federal hazardous waste regulations. Assisted in developing
regulations and interpreting existing regqulations. Conducted research regarding
proper disposal of hazardous waste materials; determining if certain materials are
considered hazardous. Conducted inspections of industry to insure compliance with
the Federal hazardous waste regulations (RCRA). Daily interaction with the U.S.
Environmental Protection Agency.

State of New Hampshire, Air Resource Agency (1978-1979): Environmental
Specialist

Assisted in conducting the research for and the development of the State
Imglementation Plan for New Hampshire; conducted computer modeling research
projects and was partly responsible for Atmospheric Dispersion Modeling of
Meteorology for the State of New Hampshire which included written and verbal
reports. Knowledge of N.E.S.H.A.P. and N.H. Air Resource Regulations.

State of New Hargpshire. Air Resource Agency {1974-13978): Air Pollution

Technician
Responsible for atmospheric sampling for all major pollutants; site determination f{ﬂj}
and development maintenance of air pollution monitors; air pollution monitoring and -
meteorology; chart data reduction; written reports; surveillance of all possible air
pollution sources in district; inspections of most industries in district; constant ;; 1
public contact with county and city officials as well as the general populace; -
complaint investigations; occasional dissertations to private and public organizations. :
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EDUCATION
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B8.S., geology, James Madison University
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EXPERIENCE

Five years' technical experience Iincluding geologic mapping, subsurface
investigations, foundation inspections, groundwater monitoring, pumping and
observation well installation, geotechnical instrumentation, groundwater
assessment, preparation of Air Force Installation Restoration Program
Guidance and preparation of statements of work for the Air Force.

EMPLOYMENT
Dynamac Corporation (1984-present): Geologist

Primarily responsible for preparing statements of work for Phase IV-A of the
p Air Force's Installation Restoration Program and assessing groundwater of
hazardous waste disposal/spill sites on military installations for the purpose of
determining rates and extents of contaminant migration and for identifying
remedial actions. Prepared guidance document for the Air Force's Phase IV of
the Installation Restoration Program.

Bechtel Associates Professional Corporation (1981-1984): Geologist

Performed the following duties in conjunction with major civil engineering
projects including subways, nuclear power plants and buildings: prepared
geologic maps of surface and subsurface facilities in rock and soil including NN
tunnels, foundations and vaults; assessed groundwater conditions in connection Ty

el

with construction activities and groundwater control systems; monitored the °
installation of permanent and temporary dewatering systems and observation A
wells; monitored surface and subsurface settlement of tunnels; and participated ::{.:::‘:}\'
in subsurface investigations. A

s
Schnabel Engineering Associates (1981): Geologist NN

Inspected foundations and backfill placement.

AFFILIATIONS

Association of Engineering Geoloqgists
British Tunneling Society
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PUBLICATIONS

Eaton, W.D., and M.D. Johnson. "Navy Assessment and Control of Installation
Pollutants Confirmation Study for sites 1,3,5, and 9 at the Naval Weapons
Support Center, Crane, Indiana.” November 1984,

Peters, G.O., Jr., and M.D. Johnson. “Installation Restoration Program Phase
IV Management Guidance.” March 1985. .

Telesca, D.R., and M.D. Johnson. “Statement of Work for Phase

IV-A-Remedial Action Plan Installation Restoration Program, MacDill Air
Force Base, Hillsborough County, Florida." March 1985.
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