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™ NOTICE -

This report has been prepared for the United States Air Force by JRB
Associates of McLean, Virginia, for the purpose of aiding in the implementa- -
( tion of the Air Force Installation Restoration Program. It is not an endorse-
ment of any product. The views expressed herein are those of the contractor
and do not necessarily reflect the official views of the publishing agencv, the
United States Air Force, nor the Department ot Defense.

P Copies of this report may be purchased from:

National Technical Information Service
5285 Port Roval Road

m Springfield, Virginia 22161
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1.0 INTRODUCTION

1.1 BACKGROUND

The United States Air Force has long been engaged in a variety of
operations that involve the use of materials with toxic and hazardous
properties. Hazardous wastes have been generated as a result of these
operations. Federal, state, and local governments have developed strict
regulations that require disposers of toxic and hazardous wastes to identify
the location and content of waste disposal sites and to implement actions to
eliminate any hazards to public health or the environment. The Department
of Defense (DOD) has answered this challenge by issuing Defense Environ-
mental Quality Program Policy Memorandum 81-5. This memorandum requires the
identification and evaluation of past hazardous material disposal sites on
DOD property, the control of hazardous contaminant migration, and the
control of hazards to the public health and environment from past disposcl
activities. The program implemented by the Air Force (AF) under this
memorandum is called the Installation Restoration Program (IRP). The IRP
serves as the basis for response actions at AF installations under the
provisions of the Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA) of 1980.

The AF IRP has been developed as a four-phase program with distinct

tasks and outputs from each phase. These phases are:

Phase 1 - Installation Assessment (Records Search)
Phase 11 - Confirmation/Quantification
Phase 111 - Technology Base Development

Phase 1V - Operations/Remedial Actions

Phase I was completed at Hancock Field, New York, in July 1982. This
study, conducted by Engineering-Science, Inc., identified and prioritized
past disposal sites that could pose a threat to public health or the

environment through contaminant migration. The Phase 11 (Stage 1) at

Hancock Field consisted of a preliminary environmental survey to confirm the
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presence of any environmental contamination that has resulted from waste
disposal practices. This report presents the results of the Phase 11 --

(Stage 1) survey.

1.2 HANCOCK FIELD ORGANIZATION AND MISSION

The primary mission of Hancock Field is to provide support to the 21st

NORAD Region/Air Division and other tenant organizations. The 4789th Air

Base Group (ABG) acts as the host unit at Hancock Field and operates and

maintains the installation. The support services provided by the 4789th ABG

include the morale, welfare, and recreational needs of Hancock personnel, ]

and acquisition and maintenance for all facilities and hardware.

Supply, accounting and finance, or contracting services are provided by

the 416BMW, Griffiss AFB (SAC), New York, as arranged through Host-Tenant

p
Agreements. The only flying mission at Hancock Field is conducted by the

Py P T ——
E

174th Tactical Fighter Wing, New York Air National Guard (NYANG). 1

A current listing of Hancock Field units is provided in Table 1-1. A

detailed discussion of the major base tenant missions is presented in the

T
sboaduolindesbolliie,

L S o e umriam
I

Phase 1 Report.

4

1.3 PHASE 1

The IRP Phase 1 assessment at Hancock Field was conducted during 1982.
The Phase 1 study was a record search identifying possible contaminant
sites. Engineering-Science, Inc., performed the study at Hancock Field; the . ]

results of this effort are available from either: - .

o  AFESC/DEV =
Tyndall AFB, Florida |

i

4

. P R .l, v - ‘. r‘. - '.Wﬁ‘l \j
'

o HQ TAC/DEE
Langley AFB, Virginia.

_. The Phase 1 report describes installation, and envirommental setting, and

discusses past and present waste management and disposal activities.

1-2




TS TR WO TR T AT AT .Y WO e N Ty YT T my — - - - -—
- - ORI i A 8t} AN SRS M A M S Ol Al A Al Rare o e A e e e S e e ¢ eN—

;H
;j
L
TABLE 1-1 f&
N
HANCOCK FIELD HOST AND TENANTS .’
!
HoST g
4789th Air Base Group !7
TENANT AND OTHER INSTALLATION LOCATIONS :
21st Air Division ;.;
21st Air Defense Squadron
3513th USAF Recruiting Group ‘
Det 27, 12th Weather Squadron
Det 110, Air Force Office of Special Investigation g
United States Army Communication Center - Northeast Telecommunications .ﬂ
Switching Center
OLME AFCOMS/FCS Commissary
Civil Air Patrol 7;
Det 2, 1913th Communications Group !
Federal Aviation Administration (FAA) -

Marine Corp Reserve Training Center

GUARD AND RESERVE UNITS

38th Division Aviation Support Facility 6 (U,S. Army Reserve)
174th Tactical Fighter Wing (NYANG)

138th Tactical Fighter Squadron

108th Tactical Comtrol Flight

113th Tactical Control Flight

USAF Clinic Hancock
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On the basis of interviews with past and present base personnel, file
searches, and a site inspection, seven sites located on Hancock Field
property were identified as containing potentially hazardous waste that
could result in environmental contamination. The locations of these sites
are shown in Figure 1-1. These sites were assessed using the Hazard
Assessment Rating Methodology (HARM), which addresses factors such as site
characteristics, waste characteristics, potential for contamination, and
waste management practices. HARM rating scores for each of the seven sites
are shown in Table 1-2 and provided in Appendix J. The conclusions

developed in the Phase 1 effort for each site are as follows:

o Fire Training Area - Fire Training Site FT-1 has a high potential
for environmental contamination.

o Disposal Sites - Disposal Sites D-1, D-3, and D-5 have a moderate
potential for environmental contamination.

o Hazardous Waste Storage Areas

- The old transformer storage area (Site S-1) has a low poten-
tial for environmental contamination.

- The entomology underground storage tank (Site S-3) has a low
potential for environmental contamination.

o Other sites are not considered to pose a significant hazard of
environmental contamination.

1.4 PHASE 11

On the basis of the Phase 1 findings, the Air Force OEHL developed the
scope of work (refer to Appendix B) for the Phase II (Stage 1) -

Confirmation/Quantification effort. The primary objectives of this program

were to:
o Determine the extent and magnitude of contamination resulting from
previous waste disposal practices at Hancock Field
o Recommend measures to mitigate adverse impacts at identified
contaminated areas
o Develop environmental monitoring program(s) to document environ-

mental conditions resulting from past waste disposal practices.

1-4
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TABLE 1-2

PRIOCRITY RANKING OF POTENTIAL CONTAMINATION SOURCES

Rank Site Name Score
1 FT-1 Fire Training Area 67
2 D-3 Disposal Site 57
3 D=1 Disposal Site 36
4 D-5 Disposal Site 56
5 S=-1 Transformer Storage Area 54
6 S=3 Entomology Underground Storage Tank 51
7 Sp=1 01d Spill Area 6
Note: ‘5 ranking was performed according to the Hazard Asscssmen:

.

Rating Methodologv (Refer to Appendix J).
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To accomplish these objectives, the scope of work establish the

o
following monitoring plan: . @

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

- Groundwater: Four wells within the zone

- Surface water: Five sampling sites along the runoff area
north of the zone

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

e e .-
et

d o ! .
otate Ly "

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

"‘"

- Groundwater: Six wells within the zone

- Surface water: Three sampling sites from the culvert T
adjacent to site D-3 1

- Sediments: Three sampling sites from the culvert adjacent to ]
site D-3.

Samples <collected from the monitoring points listed above were to be

analyzed for all or some of the following parameters:

o Total organic carbon (TOC)

o Total organic halogen (TOX)

o 0il and grease -
) Volatile aromatics -
o Volatile halocarbons.

The remainder of the report is divided into five chapters, which are

briefly described below:

@
2.0 Environmental Setting - An overview of regional and local geology )
and hydrology, including aquifer systems and disposal histories.
3.0 Field Program - the field activities and procedures associated
with the monitoring well installation program, aquifer tests, and
sampling procedures. ®
4.0 Discussion of Results and Significance of Findings - Field
sampling results, extent of contamination, and evaluation of
contamination. o
5.0 Alternative Measures - The proposed options, by site, for future

monitoring efforts or studies.

6.0 Recommendations - Conclusions of the study and recommendations for
future IRP stages.

1-7
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2.0 ENVIRONMENTAL SETTING

2.1 BACKGROUND

Hancock Field adjoins Syracuse International Airport and is located
approximately 5 miles north-northwest of Syracuse, New York. Hancock Field
and the surrounding area are within the Ontario-Mowhawk Lowland Region of
the Central Lowland Physiographic Province. This province extends from
Albany to Buffalo and has a relatively flat topography with some areas of
low topography. This low relief landscape was caused by glacial erosion and
deposition during the Wisconsin Glacial Stage, which occurred 85,000 to
7,000 years ago. Flanking the lowland area to the northeast and southwest
are the Tug Hill and Appalachian Upland Regions, respectively (Figure 2-1).

These regions are dominated by hills and valleys that trend north-south.

These three physiographic regions make up the Eastern Oswego River
Basin, which includes almost all of Onondaga County and large sections of
surrounding counties. The Syracuse area lies in the approximate center of
the basin and is the industrial and commercial center of this region of New

York State.

The area within and around Hancock Field is typical of the Ontario-
Mowhawk Lowland Region. Dominant geomorphological features are not
surficially obvious. Surrounding and within some areas of the base are
naturally occurring swamps and poorly drained areas. The extent of these
naturally occurring lowlands has been drastically altered because of on- and
off-base construction activities. An obvious change to the original
topography is the channelization of the Ley Creek tributary that flows north
to south along the eastern edge of the base boundary (Figure 2-2). This
tributary was created to provide additional surface water drainage from the
swamp during construction activities associated with the airfield and base.
Also, many of the natural lowlands and swampy areas were filled to provide
sites for the construction of housing and other base facilities.
Alterations to the land surface from 1938 to the present are illustrated in
Figures 2-2 and 2-3. Figure 2-3 depicts the topography of Hancock Field in
1938, prior to base construction. Figure 2-2 shows Hancock Field as it

appeared in a recent, photo revised, topographic quadrangle.
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2.2 REGIONAL GEOLOGY AND HYDROLOGY

2.2.1 Geology

The geology of the Oswego River Basin has been investigated by numerous
researchers including Dale (1950), Fisher (1957), and Richard and Fisher
(1970). These reports discuss the geology of the Oswego River Basin with
respect to depositional and structural influences. Based on these reports,
two geologic units in the Hancock Field area are of primary importance to
this study. These two wunits are the uppermost bedrock unit and the
overlying, surficial, unconsolidated, glacial deposits. These two units are
the main sources of groundwater in the area and are more susceptible to

ollution by man's activities than other stratigraphically lower units.
p grap

The uppermost bedrock formation present at Hancock Field is the Vernon
Formation of Silurian Age. This formation reportedly extends east-west from
Rome, New York to Rochester, New York. The Vernon Formation attains a

maximum thickness of about 600 feet near Vernon, New York.

The Vernon Formation is composed predominantly of red and green shales
with thin occurrences of a shaley dolomite. These shales and dolomites are
reported to be poorly cemented and crumbly. They have been shown to weather

rapidly when exposed in a surface environment (Fisher, 1957).

The Vernon Formation, like the other major formations underlying the
study area, dips gently to the south at a rate of approximately 50 feet per
mile. Major faults have not been reported or mapped within the study area;
however, localized fractures and enlarged joints and bedding planes are

present within the shales.

Overlying the majority of the Vernon Shale in the Eastern Oswego River
Basin are unconsolidated deposits that are primarily glacial in origin.
These deposits were laid down on the bedrock by the massive continental

glaciers of the Wisconsin Glacial Stage. These unconsolidated deposits are

2-5

P Y .
. MY . -
R

- NN - . . S -
» O e v N w0 " - . M - - - . . . M " N
WPV 5 RPU P P e LT I TS ) A St ol L U NS ISRE NS W S DL S WU SELUR S S R

"4!“ o

"!‘J““




A - i) A Ad - - P
L M0 > A\l v W N R —— Bl e S A & e i el il e s e

generally of two types: those deposited directly by the glacier without
transport or sorting by water (i.e., till) and those deposited by glacier
melt water (i.e., outwash). Typical depositional sequences are illustrated

in Figure 2-4.

In the area studied, the deposits directly laid down by the glaciers
without reworking by melt waters was till. The till generally consists of
an unstratified, wunsorted, unconsolidated to moderately consolidated,
heterogeneous mixture of clay, sand, gravel, and boulders. Typically, a
till layer of varying thickness directly overlies the Vernon Shale within
the Basin. In the Ontario-Mohawk Lowlands, the till is about 30 feet thick
(Kantorwitz, 1970). However, in some areas the till may be as much as 200

feet thick, or may be completely absent.

In many places, the till is overlain by glaciofluvial (i.e., water
borne) deposits that were laid down as immense volumes of water melted
during glacial stagnation or fetreat. These melt waters carried material
that was trapped in the glacier and formed large rivers and lakes. The
outwash deposits laid down by the melt water are characteristically
well-sorted and stratified, although poorly sorted, heterogeneous deposits
also occur (Kantorwitz, 1970). In general, coarse grained materials (i.e.,
gravels and sands) were deposited in fast moving waters (i.e., fast moving
water tends to keep small particles suspended) such as stream channels and
the toes of a melting glacier (which may be at the edge of a lake
environment). Finer grained materials (i.e., silts and clays) were
generally deposited in the quiescent deeper waters of lakes and the slower

moving stretches of streams.

Figure 2-5 illustrates the irregular surficial depositional patterns
associated with the glacial deposits within the Eastern Oswego River Basin.
This irregular pattern of deposits can be associated with the wvaried
depositional activities occurring during glacial advance, stagnation, and

retreat. From this figure, the most extensive glacial deposits in the study
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area are the tills, followed by silts and clays. Within these broad deposit

classifications variations occur on a local scale and are not evident in

Figure 2-5.

2.2.2 Hydrogeology

Hancock Field lies within the Glaciated Central Groundwater Region as
described by Heath (1982). This region is characterized by thick glacial
deposits over fractured sedimentary rock (i.e., Vernon Shale). Reported
hydraulic conductivities of the dominant aquifers in the area range from 5
to 1000 ft/day and well yields for these aquifers range from 50 to 500
gal/min. The dominant aquifers in the Hancock Field area occur in the
Vernon Shale where it is fractured or has enlarged joints and bedding
planes, and the relatively well-sorted, homogeneous glacial deposits of sand

and gravel.

Within the Vernon Shale the primary path of water movement and storage
is through localized fractures and bedding planes. Additionally, openings
have been enlarged by the solution of dolomite within the middle shale units
of the Vernon Formation, which increases groundwater storage. Although these
conditions result in a greater potential for groundwater production, the
Vernon Shale 1is not wusually considered a source of large supplies of
groundwater. Rather, the Vernon Shale is mainly used for domestic or farm
supplies. Investigations of wells within the Basin that penetrate the
Vernon Shale show a wide variation in yield (Kantorwitz, 1970). These
variations are probably caused by localized changes in the fracture pat-
terns, varing degrees of solutioning, and che infilling of openings with

fines.

Much of the groundwater that occurs in the Vernon Shale is present
under confined conditions resulting in flowing artesian wells. Artesian
conditions exist within the Vernon Shale because it is confined by overlying
tills throughout much oi the basin. Recharge of the Vernon Shale occurs

either through the downward migration of groundwater from overlying glacial

deposits or through direct infiltration at outcrops.
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;. The only glacial deposits that contain significant amounts of .
s groundwater are the well sorted, homogeneous sands and gravels. The other R |
L glacial deposits (i.e., till, silts, and clays) are not considered aquifers

because thev have low effective porosities, low hydraulic conductivities
(i.e., less then 10.7 ft/day), and low specific yields. These deposits are
generally capable of yielding only small quantities of groundwater, although 0

quantities can be sufficient for individual domestic wells.

a_a__

The relatively well-sorted sand and gravel, glaciofluvial deposits
! constitute the only significant source of groundwater in the unconsolidated .

! deposits. Where these deposits are laterally extensive and receive

’

sufficient recharge, large quantities of groundwater are available.
Reported hydraulic conductivities of these deposits are relatively high,

4 ranging from 1 to 100 ft/day for sand and gravel, respectively. Because the -

v
A

sand and gravel deposits are closely associated with the less permeable

—

deposits (e.g., till, silts, and clays), groundwater in these deposits can

occur under artesian conditions when overlying confining units are present. 1

As stated previously, the depositional pattern of the glacial deposits

is highly complex within the Ontario-Mohawk Lowland (refer to Figure 2-5).

inhndndeead™ &y

Because of the complex depositional pattern of the glacial material,

locating wells with sufficient yields can pose a problem. The general
depositional patterns shown in Figure 2-5 allow for the isolation of
depositional zones that may have a better potential for higher well yields

than other depositional zones (i.e., till versus sand and gravel). However,

within a delineated zone, large variations in well yields can occur because
of localized variations in depositional patterns. For example, within the

zones near Hancock Field delineated as till or silts and clays, gravel and

sand deposits occur that probably contain significant volumes of ground-

water.
e
The source of recharge for the glacial deposits is mainly from precipi- -
tation. Although the recharge may occur at some distance upgradient, this
infiltrating water 1is the source of nearly all of the water that flows

through the aquifer.
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2.3 LOCAL GEOLOGY AND HYDROLOGY

2.3.1 Introduction

Section 2.2 provided a description of the regional geology and

hydrology of the physiographic province in which Hancock Field is situated.

This information is provided as background information so that correlations

of site-specific information can be related to regional trends. The majority

of the geologic and hydrologic conditions previously discussed are
consistent with the information derived during the field investigations at
Hancock Field. Identification of variations from regional trends are the
result of site-specific data gathering that were not provided for in a
regional investigation. This section provides site-specific descriptions of
the waste disposal activities and the geologic and hydrologic conditions

present at four sites investigated at Hancock Field.

2.3.2 Disposal Activities

Of the identified waste disposal and possibly environmentally deleteri-

ous areas evaluated by the Phase I contractor, four sites were identified
that may pose a potential environmental threat at Hancock Field and were
studied further under the Phase II (Stage 1) effort. These four sites are
situated in two zones within the boundaries of the installation. These
zones and sites are shown in Figures 2-6 and 2-7. Because the disposal
sites are closely spaced within zones, the sites were investigated in the
zone context, and the geology 1is similar, the geologic and hydrologic
conditions of the zones will be discussed, rather than those of individual

sites.

Zone 2 (Figure 2-6) is situated on the northern part of the base and
encompasses two separate disposal sites; D-1 and D-3. Site D-1 is located
east of Watertown Road, south of Stewart Drive, and just north of the rifle
range. Encompassing approximately 10 acres, this site was used for the
disposal of general refuse and construction rubble from the early 1960's

until 1979, Prior to disposal activities, this area was the location for
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two domestic waste treatment lagoons. Records do not exist as to the
disposition of sewage sludges after the closure of the treatment facility.
This site is also believed to contain drums that contained chemical waste
solvents and pesticides. Records do not indicate the quantities of the
wastes disposed in this area; however, these quantities are believed to be
minor (refer to Appendix J for Phase 1 discussion of waste disposal

practices).

Site D-3 is actually three separate areas located east of site D-1 and
west of the south-flowing tributary of Ley Creek. This site was utilized
for disposal of waste materials such as slaked lime, construction rubble,
general refuse, empty drums, and small quantities of liquid paint residues
(Appendix J). This site is somewhat larger than D-1, which borders it to
the west. Site D-3 flanks and possibly rests on part of the swampy area

along the Lev Creek Tributary (Figure 2-6).

Zone 1 is located on the southern portion of the installation along the
raxiway used by the New York Air National Guard (Figure 2-7). This zone
also encompasses two waste sites of concern, D-5 and FT-1. Site D-5 is
located at the end of an old aircraft hardstand which has been converted to
a jet engine run-up area. This site is comparatively small (100 feet by 150
feet) and has been reported to contain construction rubble, empty ammunition
boxes, empty drums, and drums containing various amounts of paint thinners
and solvents. Detailed records of specific quantities or types of waste
disposed at this site are not available, but wastes are most likely derived
from the NYANG maintenance shops. The exact extent of this site is also
difficult to determine because of earthmoving activities associated with

modification of an aircraft hardstand.

Site FT-1 is a circular area about 150 to 200 feet in diameter (i.e.,
an abandoned hardstand). Drainage from this area is uncontrolled at the
present time. This site has hteen used since 1948 by the NYANG and the Air
Force for aircraft fire training simulations (Appendix J). Training occurs

at the site on the average of once a month.
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During fire training exercises, approximately 100 to 150 gallons of

waste fuel are spilled on the hardstand. This material is then ignited and
allowed to burn to maximum conditions simulating an aircraft fire. This
burning material is then extinguished using water or Aqueous Film Forming
Foam (AFFF). Chlorobromomethane (CB) or protein-based foams may also have
been used in the early days of fire training operations. After the
completion of fire training exercises, waste materials and residue are
allowed to remain on the area. Because the area does not have controlled
drainage, combustable materials, fire fighting agents, and residues used at
the site can migrate from the hardstand to surrounding soil areas. Once
these materials leave the concrete pad, they are free to either infiltrate

into the ground or travel with surface runoff to the local receiving stream.

2.3.3 Geology

Ten wells were installed within the two zones to provide geohydrologic
data for the four sites under investigation (refer to Section 3 for well
details). Six wells were installed in Zone 2 around sites D-1 and D-3 and

four wells were installed in Zone 1 around sites D-5 and FT-1.

As mentioned previously, geologic and hydrologic conditions will be
described for each zone rather than each individual disposal site. Figure
2-8 illustrates the relative position of the wells installed in Zone 2 with
respect to the two disposal sites D-1 and D-3 and other base facilities.
These six wells range in depth from 30 to 42 feet below land surface (BLS).
Well logs and 'as-built' diagrams for these wells are included in Appendix

D.

The wvariations 1in lithologies between the wells are indicative of
conditions associated with the advance and retreat of the glacier during the
Wisconsin Glacial Stage. Three distinct lithologies were encountered during
drilling activities in Zone 2 (i.e., gravel, sand, and silt and clay).
Using the well drilling data, a fence diagram (Figure 2-9) was constructed
around Zone 2. This fence diagram is included to illustrate the
stratigraphic relationships that possibly exist within this zone. The fence
diagram is provided to show the possible three dimensional configuration of

the geology within Zone 2.
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Well GW-1, situated along the northern edge of disposal area D-3,
extends 30 feet BLS. Samples were taken at 5-foot intervals to a depth of
31.5 feet BLS. The drill logs and Figure 2-9 show material consistent for
an area subjected to glaciation. The fine to very fine sand interlayered
with alternating thin lenses of silts and clays indicate that this material
was deposited in relatively quiescent water during glacial retreat. The
thickness of the sandy layer is unknown since this well does not fully

penetrate the unit.

Well GW-2 is located approximately 820 feet south-west of GW-1 and was
drilled through material distinctly different than the material encountered
in GW-1. Throughout the entire sampled interval of 50 feet, all material
encountered was coarse in texture and varied in size from sands to boulders.
Because this material is poorly sorted, of relatively large size, and
located next to layered sands and silts, it may have been deposited at the
edge of an ancient lake or during a stagnant phase of glacier retreat. The
lack of any coarse material similar to this in well GW-1 indicates a
gradational change in lithology or that the coarse zone extends below the

sampled interval of GW-1.

The material in which well GW-3 was installed is similar to GW-2 in
lithology, with lesser amounts of coarse fragments. However, the material
is poorly sorted and extremely loose. Because the elevation of the bottom
of well GW-2 is lower than the bottom of GW-3, the coarse material present
in GW-2 probably extends further below GW-3 than the sampled interval or

pinches out to the south.

Much of the upper material present at GW-3 may be fill material placed
in natural, low lying areas during road construction activities on the air
base. In addition, past records and maps (refer to Figures 2-2 and 2-3)
indicate that several gravel pits existed in the area of GW-2 and GW-3. The
areal extent of these gravel pits may be indicative of the surficial extent
of the coarse material, but this does not accurately delineate areas where

gravel was too far below the surface to be economically mined.
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Wells GW-2 and GW-3 were not drilled deep enough to yield a true

thickness of the gravel or to indicate whether or not the till layer that
commonly overlies the bedrock is present. The fence diagram (Figure 2-9)
shows that the gravel zone decreases in thickness toward the southeast.
However, this does not indicate any aerial extent but merely indicates that

the overlying sandy material increases in thickness.

The well logs of wells GW-4 and GW-5, located in the swampy area south
and east of the disposal sites, show similar lithologies throughout their
drilled depth. Wells GW-4 and GW-5 were drilled 30 and 35 feet BLS,
respectively; and their logs do not indicate the presence of the underlying
till or the gravel zones present in GW-2 and GW-3. Again, this does not
preclude the presence of these units but only indicates that if they are

present, they would exist below the depth drilled and sampled.

The primary difference between the stratigraphy observed at these two
wells and the stratigraphy encountered at GW-1 is the presence of a fine
textured, confining layer at the surface. This layer is predominantly silt
and clay with interbedded fine sand stringers. The silty clay layer extends
from the surface to approximately 7 feet BLS in GW-4 and 20 fee: BLS in
GW-5. This upper confining layer is probably responsible for the artesian

conditions of these two wells.

Well GW-6 was drilled and sampled to a depth of 69.5 feet BLS. The
upper 25 feet (0 to 25 feet BLS) of material is similar and correlates with
that identified in wells GW-1, GW-4, and GW-5. However, below the 25-foot
level, alternating layers of moist to wet till were encountered. The till
layers ranged in thickness from 10 feet to less than 2 feet. The material
between these till layers is a fine sand similar to that which overlies the

till.

Correlations with other well logs (GW-4 and GW-5) do not show the
presence of the till layers within the first 35 feet of material. The fence

diagram (Figure 2-9) does not include the stratigraphy for the lower 38 feet
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of GW-6. This portion was omitted from the diagram to avoid confusion,
since other geologic data did not correlate with the till layers. However,

the entire stratigraphic sequence for GW-6 is shown in Figure 2-10.

The fence diagram (Figure 2-9) depicts a possible stratigraphic
correlation for Zone 2, showing the depositional sequence that may have
occurred in the geologic past. Additional geologic data are necessary
before accurate inferences can be made concerning the thickness of the sandy
units encountered and the presence or continuity of the till layers

overlying the shale bedrock.

Zone 1 is located on the southern end of Hancock Field within the area
used by the NYANG (Figure 2-7). This zone contains the fire training area
(FT-1) and che abandoned landfill site D-5. These areas are situated
adjacent to the taxiways and have been extensively altered by previous

construction activities associated with the air base and runway systems.

Four wells were installed in this zone to provide geohydrologic data
for these two waste sites. The locations of these wells, and surface water

and sediment sampling points, are indicated in Figure 2-11.

The logs of wells drilled in Zone 1 (Appendix D) show a consistent
lithology except in the upper zones, which reflects surficial disturbances.
An exception to this is the till layer encountered in GW-8 that was not
encountered in the sampled intervals of the other wells. This till may be
lenticular, not continuous, or dip below the sampled depths of the other
wells. Additional stratigraphic data are necessary before the extent and
thickness of the till can be determined. The stratigraphic relationships
between the sampled intervals of wells within Zone 2 are illustrated in
Figure 2-12. This figure shows a stratigraphic sequence typical of

lacustrine deposition, fine sands overlain by the finer silty clays.

2-20

Pl e B Bt i Bt "R )

._A'_A‘A__:ng sttt

T
-

o oL

)

) o, _ 7 U

[, _J

ndnolE A et VT X WGR

Y- CUParavEn




T v e~ w—u - - g r—y
A AL Sl A AL A Sl aalh sl Sen s o ey

ELEVATION

305-7-

PORTION OF STRATIGRAPHIC COLUMN
NOT INCLUDED ON FENCE DIAGRAM

LEGEND

»
SHLT/CLAY
. 328 FINE SAND/SAND
: FEET |
DATUM: MEAN SEA LEVEL RN
FiGure 2-10. STRATIGRAPHIC CoLuMN FOR GW-6
-
2-21
»

.v..AJ

P
oo

.
.
PRIV )

- L




-y
-

T HTYY vy

oy

Alest 2 &

A

INIOd INTIWYS
ENIWIOIS/NILVM IVIINS ‘

TIM DNIXO LNV @.
NN N0 INOD \ao ~

INTLIWETING .
WINNNTNIE "

swvine

SIS xa01LS

- —— = ——

SNOTLYI07 INIOJ ONITdWYS - T 3NO7 *TT-7 3unol 4

41334 OL-TVAHILM YNOLNOD

. —

AVMIXVL LU0V

22

2

.
.
> .l
.
B
i
L
L
d
. |
N *
e v‘
R
. K
‘v

el Be B i




-
.

AR 4 aie)

M,

.

R A v/

@I ....1”1, A S Y v
. . o R ) . A LN an mn gt o o g o . Py Py
. o St P . [P -\_\\-\A-. e v .a, G 1*.«\ Aan o o ﬁ¥.<<,111.!.l
ot . .

‘-hcn-.\nﬂ.* g

[ 3NOZ NI ST13Y 33¥H| N3IIMLIG SAIHSNOILYIIY DIHJVHDILVHLS *ZT-7 3¥n9 1 4

aNvse

AVID/1 8

IVIHIL VYN
AHLHVI

A

33

HUHUKHK

T3ATT HILVAM H

TVINOZIYOH XO0T @ TVIILYIA
ooy 002 0

— T, W

1334 R Lol

J3A37T V38 NVIN ‘NNLVO

SNOILVAITI 304 Z-€ ¥ L-Z S319vV) O ¥If

2-23

L
— oec

— oo¥
NOILVA33 K




. YT hRlCAn Al Ml s Bt Sail ol Sn i Sdh G M fad e o]

Lol AR Dt

2.3.4 Groundwater Hydrology

In general, the first occurrence of groundwater in the Hancock Field '
area is within the glacial sand and gravel deposits overlying the bedrock.

Within Zones 1 and 2, groundwater is present at very shallow depths (i.e.,

.-H;v,'vr w 'l"v

an average depth of less than 10 feet BLS). Groundwater in these glacial

e x mmaa .

deposits is found under both water table and artesian conditions, depending

on the presence or absence of overlying confining beds. Table 2-1 provides -

~ . ws

data obtained on groundwater levels during the two sampling efforts at

M g YRy

Hancock Field. -

At Zone 2, groundwater occurs in the fine sand and gravel glacial
L deposits. Groundwater at the site is present under both water table (GW-1,
L’ GwW-2, GW-3, GW-6) and artesian (GW-4, GW-5) conditions. The artesian -
" conditions existing in the area of GW-4 and GW-5 are caused by the presence
of an overlying confining bed composed of silty clays. These silty clays

appear to be alluvial in origin.

Within Zone 2, average groundwater of levels in wells ranged from 4.99
feet above land surface in GW-5 to 21.43 feet below land surface in GW-2. U

This variation in water level 1is caused by differences in surficial {

topography rather than variations in the potentiometric surface. The
average potentiometric surface of the aquifer within Zone 2 is shown in

Figure 2-13. From this figure and Table 2-1, the maximum difference in head

across the zone is 2.69 feet and occurs between wells GW-3 and GW-6. This

r! yields a hydraulic gradient of approximately 0.14%.

: The groundwater flow direction in the upper sands and gravels at Zone 2

= is east-northeast as indicated by the potentiometric surface plot. Based on

] the limited available data for the site, the exact cause of this flow
direction cannot be ascertained. Because flow directions are generally
east-northeast across the zone, well GW-6 is the only well downgradient of
the disposal sites, The other five wells are either upgradient of the

® disposal sites or are along parallel flow lines to the disposal sites.
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Aquifer tests were performed at Zone 2 wusing a slug test method
developed by Hvorstev (1951) for partially penetrating wells wunder
unconfined conditions. A complete description of the method used is

presented in Appendix C and the field results are shown in Table 2-2.

The sandy material present within Zone 2 was found to have hydraulic
conductivities ranging from 1.64 x 10-6 ft/sec (5.00 x 10_5 cm/sec) to 3.4 x
10_6 fr/sec (1.04 x 10-4 cm/sec). The hydraulic conductivity of the gravel
material present in Zone 2 could not be determined, because the material was
too permeable for testing using either a slug test or a pump test. During
slug testing of the gravel aquifer, injected water could not be added
quickly enough to maintain a head for the measurement of recovery. Pump
tests performed using a centrifugal pump, pumping at a rate greater than 15
gallons per minute, also did not affect head levels within the wells.
Although hydraulic conductivities could not be determined for the gravels,
these values are probably in the order of 10—2 to 10_3 ft/sec (10_1 to 10—2

cm/sec). Calculated hydraulic conductivities for wells at Zones 1 and 2 are

given in Table 2-2.

Using the hydraulic conductivities obtained through the aquifer tests
and the hydraulic gradient from the potentiometric surface plots, the
velocity of the groundwater movement in Zone 2 can be calculated using the

following equation:
V = KI/n

Where V is groundwater velocity (ft/sec), K 1is hydraulic conductivity

(ft/sec), 1 (dimensionless) is hydraulic gradient, and n (dimensionless) is

effective porosity. Because effective porosity was not measured, the values

were obtained from the literature; n = 35% and n = 30%. Using
sand gravel

the above equation, the horizontal velocity of groundwater at Zone 2 ranges

from a maximum of 126 ft/yr in the gravel to a minimum of 0.2 ft/yr in the

sands.
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Table 2-2, Slug Test Results

Zone Well Hydraulic Conductivities (K) '
Number -
ft/sec cm/sec :
2 Gk-1 1072 _ 10'3(1) 1072 - 10'2(1) f
- _ _ _ 3
GW=2 1072 _ 10 3(1) 1072 _ 10 2(1) - 0
GW-3 1072 _ 10'3(1) 1072 - 10‘2(1>

-6 -5 -
GW~4 1.64 x 10~ (2) 5.0 x 10 ~ (2) )
GW-5 (2) (2) - ;
GW~6 3.4 x 1070 1.0x 1074 ]

1 Gli-7 5.1 x 10°° 2.8 x 10 ¢
GW-8 1.2 x 107° 3.7 x 10°% Y
GW-9 3.4 x 107° 1.0 x 107" ]

GW-10 4.9 x 107° 1.5 x 10+

e PR

(1) Head declines were to rapid for measurements; K values were not in
range of detection method; values given based on literarure estimates.

A

1
(2) Groundwater under artesian conditions; test not applicable. L

s

o
L i,
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At Zone 1, groundwater occurs in the fine sand glacial outwash
deposits. Groundwater within this zone 1is present under water ctable
conditions. This area does not have a confining silty clay layer overlying
the sands (as has Zone 2 within its swampy area). Average groundwater
levels within Zone 1 range from 9.76 feet BLS to 0.27 feet BLS (Table 2-1).
As in Zone 2, the topography dictates depth to groundwater rather than any
significant potentiometric change across the site. Figure 2-14 shows the
average potentiometric surface within Zone 1. From this figure and Table
2-1, the maximum difference in head across the site is 6.51 feet and occurs
between wells GW-10 and GW-8. This head differential yields a hydraulic

gradient of approximately 0.48%.

The groundwater flow direction in Zone 1 1is east-southeast, as
indicated by the potentiometric surface plot. This groundwater flow
direction is essentially perpendicular to Ley Creek, which may be the
controlling hydrologic feature in the area. Groundwater may be discharging
to Ley Creek from the glacial deposits in the area. Based on the
potentiometric surface plots, a well that is completely upgradient of the
disposal sites was not drilled. Well GW-10 is the furthermost upgradient
well within the zone and probably can be used for background water quality
samples since groundwater flow from disposal site D-5 does not occur in this
direction. Monitoring well GW-8 is downgradient of both disposal sites and
this will be the best well to use in judging water quality impacts caused by

the disposal activities.

Slug tests (Hvorslev, 1951) were performed at each of the four wells
within Zone 1 (i.e., wells GW-7 through GW-10). Hydraulic conductivities
(Table 2-2) obtained ranged from 3.4 x 10—6 ft/sec to 1.2 x 10-5 ft/sec (1.0
X IO-& to 3.7 x I(Zl—Z+ cm/sec). Horizontal groundwater velocities obtained
using the range of hydraulic conductivities are 1.5 ft/yr and 5.2 ft/yr,

respectively.

2.3.5 Surface Water

Surface water flow in the two zones under study has been drastically

altered by construction activities. Within Zone 2, water flows in all
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directions off of the disposal sites D-1 and D-3. Waters leaving these .
sites to the north and west are collected in drainage ditches. These ”'g
ditches channel the water into the swampy area east and south of the site, '
where the water eventually flows into the channelized tributary of Ley
Creek. Surface runoff leaving the disposal areas to the east and south runs

directly into the swampy area. Surface water flow from sites D-1 and D-3 is

B JRI

illustrated in Figure 2-8. -

Surface water within Zone 1 is controlled by drainage ditches. These

..
 JO

na ditches direct the flow of water north to the small drainage channel (Figure
2-7). This channel directs flow to the east into Ley Creek. Surfacg runoff ]
from the airport is also partially collected by this drainage channel.
. 4
To evaluate the effects of surface runoff from the zones under _!5
investigation, surface water and sediment sampling points were established v_~;
along the major drainage pathways. Sampling points were located above and ) f
below disposal sites to monitor the changes in surface water quality as it o]
l' flowed past the sites. The locations of surface water sampling points for .'J

Zones 1 and 2 are shown in Figures 2-11 and 2-8, respectively.

2.3.6 Additional Information

Domestic or commercial water supply wells that obtain water from the
glacial aquifer do not exist within three miles of the air base.

Historically, this aquifer has been reported to provide adequate residential

- water supplies. However, naturally poor quality has resulted in residents °
et

switching to the municipal water system of Syracuse, New York. T
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3.0 FIELD PROGRAM RN
3.1 MONITORING PLAN DEVELOPMENT

Conception of the field program implemented at Hancock Field was based -

on the following: 1) review of the Phase I-Records Search performed by

!
) .,iL“ P

Engineering-Science Inc, 2) the scope of work supplied by the United States
Air Force (Appendix B), and 3) a preliminary site visit by JRB personnel to
acquire background material and familiarize themselves with the area. The
e initial site visit was conducted on 17 and 18 August 1983 by JRB's senior
| hydrologist and the project field supervisor, Dr. Edward W. Repa and Alfred
Wickline, respectively (biographies of personnel assigned to the Phase II
(Stage 1) effort are given in Appendix I). At this time a reconnaissance of

the disposal sites was conducted and tentative locations for the groundwater L

monitoring wells and surface water and sediment sampling stations were

chosen. In addition to walking the site, JRB personnel also reviewed aerial
photographs of the base and interviewed key base personnel in order to

determine the aerial extent of each of the four disposal sites.

‘
y O‘
" P ] A

3.1.1 Monitoring Well Placement

B The scope of work specified that a maximum of five monitoring wells .‘
. could be installed at Zone 1 and six at Zone 2; but the total number of ?
wells installed could not exceed ten. Zone 1 consists of the fire training :
site (FT-1) and landfill disposal site D-5. Zone 2 comprises landfill : ::
[ disposal sites D-1 and D-3. Only the fire training site (FT-1) in Zone 1 ) .j
\ and landfill site D-1 in Zone 2 have any ongoing activity. However,
disposal activity at site D-l1 is currently limited to small quantities of 1
vegetative cuttings (i.e., tree slashings and lawn cuttings). The other two :
sites, D-3 and D-5, have been closed and are not receiving material. A .1
description of each of the disposal areas is given in Table 3-1. Detailed 1
descriptions of the disposal activities at the base are given in Appendix J. ;

’
n® e
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The aerial extent of the sites within Zone 2 is much greater than that
of Zone 1; therefore, the decision was made that in order to provide for
adequate groundwater monitoring at both zones, six wells would be installed
at Zone 2 and four wells at Zone 1. The exact direction of groundwater flow
within each zone was unknown; however, the Phase I Report stated that
groundwater in the area is typically controlled by surface topography.
Utilizing this information and that collected during the site reconnais-

sance, the well locations were chosen within each zone.

The locations of the ten wells are shown in Figures 2-8 and 2-11. Logs
of the wells are included in Appendix D. In Zone 2, monitoring wells GW-1,
GW-2, and GW-3 were established as potential upgradient wells, while wells
GW-4, GW-5, and GW-6 were potentially located downgradient. In Zone 1, the
topography is nearly level and upgradient/downgradient well placement was
difficule. Potentially, wells GW-8, GW-9 and GW-10 would be downgradient

wells. Well GW-7 was established as the potential upgradient well.

3.1.2 Surface Water and Sediment

The location and number of surface water and sediment sampling stations
were more rigidly established in the scope of work than for the monitoring

wells. The scope of work called for establishing the following:

o Zone 1: Five surface water sampling stations and six sediment
sampling stations along the runoff area north of sites D-5 and
FT-1

o Zone 2: Three surface water and sediment sampling stations along

the culvert adjacent to site D-3.

In addition to the specifications given in the scope of work for locating
the sampling stations, surface water and sediment sampling stations were
located above and below the drainage areas of the disposal sites whenever
possible. This was done to provide information on the amount of change that
occurred to the water and sediment quality as surface waters flowed past the

sites.
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Surface water and sediment sampling stations were located at the same
points in both zones; i.e., surface water station SW-1 was also sediment
station SD-1. The only exception was the location of the extra sediment
sample in Zone 1. This sediment sample (SD-9) was located in the runoff
area north of the fire training site that appeared to be saturated with

oils.

-1y SISt o S UL R S

The locations of the surface water and sediment sampling stations in

Zones 1 and 2 are shown in Figures 2-8 and 2-11.

3.2 MONITORING PLAN INSTALLATION

3.2.1 Monitoring Wells

On 8 September 1983, JRB started drilling operations at Hancock Field.

AP W]

The drilling operation was conducted by Empire Soil Investigations, Inc., of

Groton, New York. JRB personnel were on-site to supervise the drilling
operation. As specified in the original scope of work, each well was to be
screened throughout the entire saturated thickness of the soil aquifer

(unconsolidated zone) and would be 30 feet deep on the average.

During the drilling of the first two wells, GW-2 and GW-5, the JRB
field supervisor realized that the original well specifications could not be
met at the site and still have the project remain within budget. This
decision was based on the fact that wells GW-2 and GW-5 were drilled to
depths of 50 feet and 70 feet respectively, without fully penetrating the

unconsolidated soil aquifer.

Drilling operations were halted at the site and OEHL was informed of
the situation. After conversations with members of the OEHL staff, the
decision was made that the remaining eight wells should be drilled to the

following specifications because of budget restrictions (OEHL, 1983):

o Advance bore hole to 20 feet below the water table regardless of
the depth encountered

3-4
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! o Set screen throughout the entire saturated thickness of the bore
- hole (i.e., 20 feet of screen).

Well GW-6 was backfilled at this time to 20 feet below the water table
and the well was installed. Well GW-2 was backfilled to 42 feet BLS and the

.. well was installed. The new well specifications, however, will probably

S _FO PN

limit the detection of contaminants to those that are either miscible or

‘.
Ve
tos s
v

.
"!"

floaters (i.e., floaters are immiscible and less dense than water). If
heavy 1insoluble contaminants are present, they probably will not be

- detected, because they will sink to the bottom of the aquifer and not be

.A_! P

drawn up into the monitoring well during purging.

The ten wells were drilled using hollow-stem auger methods. The augers

had a 6-inch outside diameter and a 4-inch inside annulus. Wells were
installed through the hollow stem augers using the auger flights as
temporary casing to prevent hole collapse. The wells were constructed of
2-inch (ID) schedule 80 PVC pipe. Each well consisted of 20 feet of 10 slot
(] per inch PVC screen threaded to a PVC riser. Wells extended approximately 2
feet above the land surface and were protected by 5 feet of 3-inch-diameter
steel surface casing that extended 2.5 feet above and below the land

surface. Protective casings have locking caps to prevent unauthorized

n access.

The following procedures were used in the installation of the wells and

a typical "as-built' diagram for the wells is shown in Figure 3-1.

Drilling operations commenced with the advancement of the augers to 5
feet below land surface. At this point, a 1.5 to 2.0 foot split spoon
sample was taken to obtain lithologic and pedologic descriptions of the

strata to be drilled. Descriptions of the collected samples included:

o Sample interval
o) Amount of soil recovered

o Blow count per 6-inch travel interval

3-5
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Land
Surface

2 Inch ID PVC Rise

2 Feet

3 inch ID x5 foot
Steel Casing
With Cap and Lock

ement/Bentonite Grout

Bentonite Pellet Seal

=ms w=ms Water Table

‘--

4Q Well Gravel

F-
t-. .
. 2 Inch X 20 Foot PVC
/ - Screen
¢ (0.02 inch Slot Size
! 10 Siots Per Inch)
o
} .
£ -
K
i. FiGure 3-1. TvypicaL D1AGRAM FOR MONITORING WELLS
e INsTALLED AT HANCOCK FIELD
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o Sample color using Munsell Soil Color Book

o Texture

o Moisture content

o Density

o Any unusual and distinguishing characteristics

wWell logs are included in Appendix D. This augering and sampling sequence
was repeated at 5-foot intervals until the hole had been advanced to 20 feet

below the water table.

Auguring methods were selected because they usually do not require the
addition of extra water or drilling fluid. However, the fine saturated
sands in the glaciofluvial material caused running conditions (i.e.,
saturated sand heaving 1into the annulus of the augers). To obtain the
desired depths, water was added to the auger flights to maintain a positive
head on the strata and prevent the sands from running into the augers. If
the sands are allowed to run into the augers, heaving can occur which binds

the augers and causes the loss of drilling equipment in the hole.

Once the augers were advanced to the desired depth, the auger plug was
removed and the PVC well was threaded together as it was lowered down
through the annulus of the augers. Adjustments to the well position were
made as needed to ensure proper screen positioning. When the well was
properly positioned, the augers were backed-off between 2 and 3 feet and a
4Q sand pack was added down the annulus to fill the void between the well
screen and the borehole. This procedure of backing the augers out and
adding the sand pack was continued until the sand pack extended at least 2
feet above the screen. After soundings were taken to ensure the correct
location of the sand pack, bentonite pellets were added down the annulus to
attain at least a 2-foot-thick seal on top of the sand pack. Once the seal
was in place, a grout mixture was pumped through the auger stems as the
auger flights were removed. The grout mixture consisted of a mixture of 5
gallons of water, 3 pounds of bentonite, and 94 pounds of Rochester Portland

Cement.
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Each well was developed using a centrifugal pump to remove at least
five casing volumes of water. Six of the ten wells pumped dry after only a
few minutes. These were allowed to recharge to ensure that the necessary

volumes were removed.

Before drilling the first well, between each well drilling, and after
drilling the final well, all drilling, measuring and sampling equipment
(i.e., augers, drill steel, bits, samplers, wrenches, and other equipment)
that contacted potentially contaminated soil or water were laid out and
sprayed with clean water (i.e., base's domestic water source) to remove
caked-on mud and dirt. These items were then washed using a high pressure
steam sprayer to remove residual contaminants and then rinsed. 1In addition,
the drill rigs were washed using the high pressure steam sprayer to remove

mud and contaminants from the drill platform and adjacent areas.

During the development of the wells, the pump, hoses, and cables were
washed with Alconox detergent and rinsed with water obtained from the base's
domestic source. This was accomplished before, between, and after the

development of each well.

At the completion of the drilling operations, all wells were surveyed
for their horizontal and vertical locations. Surveying was performed via a
subcontract with Rowell and Associates, P.C., of Syracuse, New York. Well
locations were established by EDM (Electronic Distance Meter) measurements
from known landmarks. Vertical control was established to the well top (PVC
casing) by running levels from a known bench mark. Surveyed horizontal
locations are shown in Figures 2-8 and 2-11. Table 3-2 lists the elevations

of each well taken at the top of casing and at land surface.

3.2.2 Surface Water and Sediments

Surface water and sediment sampling stations were established in the
field by the field team. Each sampling station was staked and flagged to
facilitate resampling if required. The locations of the sampling points
were mapped in the field based on existing features (e.;., culverts,
bridges). The locations of surface water and sediment sampling stations are

shown in Figures 2-8 and 2-11.
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! Table 3-2, Well Elevations Y
Well Number Elevation (ft, MSL*) : ;
]
. Top of Casing Land Surface . .1

Gw-1 401.5 399.5
) 415.6 413 .4 4
- ' .
Gu-3 4047 402.8 -

GW-4 392,0 390.1
GW-5 390.0 387.0 J
- !
CW-6 397.3 394,38 o
-
GW-7 399,6 397.4 T
GW-8 395.0 393.0 »
u GW-9 397.,7 395.7 ®
GW-10 394,53 392.3 e
\ B = B
" MSL = mean sea level .*
]
.

-

: =
-
.
®
.- E
I
I
- on -
o,
3-9 S
o L J
L L . ]
_________ PN R e e R e et R |




I . S L . i D i e AR e - e S S " “Thfine Wiilee | - L Sonch Smese amnae o
R . o - - w S e Wl E T e 2 e < RS S A AR SiC AR N DT S M S e A0A Shteaaa grs |

3.3 SAMPLING PROCEDURES -

3.3.1 Groundwater

Measurement of both head level and water quality were made at each
well. Head levels were measured using the wetted tape method (USGS, 1980).
In this method, a weighted graduated tape is marked with a water soluble ink

and lowered to just below the groundwater level. The total distance lowered

bt n? ol e oS B n” & £ ¥ A B 4 MER Mmoo s a o s

from the top of the casing is recorded and then the tape is extracted. Once

the tape is removed, the length of the mark erased by the water is recorded.
This length is then subtracted from the total length to obtain depth to

groundwater.

Prior to collecting groundwater quality samples, each well was purged
by pumping to ensure that a representative sample (i.e., not stagnant water)

of the aquifer was collected. A 2-inch-diameter submersible pump was used

U DI S R,

to purge three to five times the calculated volume of standing water in each
well (EPA, 1977). The pump and hosing were decontaminated between each well
by scrubbing with an Alconox/water solution and then rinsing with distilled
water (deVera et al., 1980). Sample collection took place within a 24-hour
period after purging the well. Water quality samples were obtained by
lowering a cleaned, point source, teflon bailer into the well. Samples were
collected at the midpoint of the well screen (i.e., 10 feet from the bottom
of the well). The bailer was cleaned between well samples with an
Alconox/water solution and rinsed with sterile water. Water quality samples
were obtained directly from the bailer using a special bottom emptying

device to minimize the potential for sample agitation and contamination.

Samples were analyzed in the laboratorv for total organic carbon (TOC),
total organic halogens (TOX), oil and grease, volatile aromatics, and
volatile halocarbons. Table 3-3 lists the sampling points and the tvpe of

analysis performed at each sampling location. Samples were preserved and

] 3-10
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Table 3-3. Sample Analysis Plan - J
Sampling 1 ) 0il and Volatile Volatile .
Location ToC ™’ TOX™ Grease Aromatics Halocarbons B j
Gw-1 X X X X X S
GWw-2 X X X -
GW-3 b X X . s
GU~4 X X X X X ®
GW-5 X X X X X 1
GW-6 X X X y
Gw~-7 X X X
GW-8 X X X X X 1
GW-9 X X X X X ‘
GW-10 X X X X X °
Duplicate (GW-1) X X X X X 1
Sw~1 X X X X X
Sw- X X X
SW-3 X X X ]
SW-4 X X X X X e
SW=5 X X X ~
SW=6 X X X A
SW-7 X X X "
Sw-8 X X X o
Duplicate (SW-4) X X X X X ‘
sD-1 X X X X . ®
sD-2 X X §
Sb-2 X X E
SD-~4 X X X X X
SD=-5 X X
SD-6 X X X X
SD-7 X X
SD-8 X X
Sb-9 X X
1)

TOC - Total organic carbon

2)TOX -~ Totral organic halogens
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stored 1in containers according to methods prescribed by EPA (1979) in

"Methods for Chemical Analysis of Water and Wastes' and JRB Laboratories.

Table 3-4 lists the preservation method and sample container type used in

the study.

During the sampling operations, collected laboratory samples were

stored in ice chests to maintain a temperature of 4°C. At the end of a
sampling day, collected samples were packaged in ice chests with "blue ice"
to maintain the 4°C temperature, and shipped via overnight carrier to the
laboratory. This ensured delivery of the samples to the laboratory within

24 hours of sample collection.

3.3.2 Surface Water and Sediments

Both surface water and sediment samples were taken at the same location

on the stream. These points were staked and flagged for ease of

identification and resampling if necessary. Parameters sampled at surface

were TOC, TOX, and volatile aromatics and

water points oil and grease,

halocarbons. Methods of chemical analysis were the same as those performed

for groundwater (Table 3-4).

quality samples were obtained using grab sampling

1977). In

water
(USGS,

directly collect samples from the surface water body.

Surface

techniques this method, sample bottles are used to

Sample bottles were

filled with water by holding the container below the surface of the body of

water. When obtaining samples in this manner, care was taken not to disturb

the bottom sediments and incorporate them into the water sample. Typically

this was achieved by sampling the furthest downstream point first and

working upstream. When wading into the stream was necessary, samples were

collected upstream from the disturbance made during wading.

Surface water quantity and quality samples were obtained only at those

points that had flow during the sampling effort. Stagnant water, held in

pools for example, was not sampled because this water would not be

representative of contaminant concentrations migrating from the site.

3-12
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Sediment samples were collected at each surface water monitoring
station using a spade and analyzed for TOX, oil and greases, and volatile

aromatics and halocarbons (Table 3-3). Samples were obtained from the top

SUUONON B U ¥ DA

Ij three inches of soil and deposited directly into sample containers. The
- spade used for sampling was thoroughly cleaned between samplings by
Xy scrubbing with an Alconox solution and rinsing with distilled water. This

prevented cross~contamination between samples during collection.

3.3.3 Field QA/QC

During the field sampling of groundwater, surface water, and sediments
L numerous QA/QC procedures were enacted to ensure the quality and integrity

of the effort. These procedures included the following:

o Maintenance of chain of custody forms for all samples. Copies of
these forms are contained in Appendix F.

MR AR M A

:l o Collection of the following QA samples for each day of sampling: »

- One field blank collected prior to the start of sampling.
This sample consisted of pouring distilled water into sample

¥ containers and carrying these samples through the field.
Field blanks are utilized to evaluate the field sampling
procedures.

- One replicate at a preselected monitoring point. This sample --
was collected at the same time and in the same manner as the
normal laboratory sample. Results of the duplicate analysis
are used to evaluate laboratory quality in reproducibility.

N .,.l.u

Copies of the results of these QA samples are given in Appendix G,
and discussed in a following section.

. WY

. ) Cleaning of all implements including drilling tools, sampling

= equipment, etc., between use (i.e., between monitoring wells or
points) by washing them with an Alconox solution (i.e., low

q residue, biodegradable detergent) and rinsing with clean water.
This method was utilized to ensure that contaminants were not
transferred between monitoring points (EPA, 1977).

.
PN
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3.4 AQUIFER TESTING

In situ hydraulic conductivities were determined for wells within each

disposal zone using a slug test as described by Hvorslev (1951) in Freeze

!L.LLA_A_L_.'_‘. a _l'__ s

and Cherry (1979)., Hvorslev's (1951) method is applicable to point piezo- .
meters under water table conditions. This method assumes that the aquifer '
being tested is a homogeneous, isotropic, infinite medium in which both the '_J
soil and water are incompressible. ;
®
K
The slug test, as performed, is accomplished by rapidly adding water to
the well to change the head level. The rate of recovery is monitored by
measuring head level decline over time. The test is completed when the head . 4
level approaches the initial head which existed prior to the addition of .1
water., Plots are then made of the head level changes versus time. From -
these plots, the hydraulic conductivity can be calculated. Appendix C {
contains a detailed description of this method and the results of field ;:
tests. .4
]
For the tests performed at Hancock, water was obtained from the base's i
domestic water source and rapidly added to wells by pouring it from f’:-;
containers (i.e., carboys) directly into wells. This method was chosen .1
because the amount of water required to fill a 2-inch well to near capacity 3
is approximately 2 gallons (i.e., 10 feet of well not containing water). i
The decline in head was monitored using a graduated line with attached » 1
float. Aquifer testing was not performed until groundwater quality and ) .:
quantity tests had been completed. This ensured the <collection of .‘-:::
representative groundwater quality and quantity samples. The amount of R
water added to each well was in the order of 2 to 4 gallons. This should . y
not adversely impact future samplings because this water will probably _ ._
become mixed in the aquifer before the next sample round and if some remains 1
near the well purging prior to sampling should remove part of it.

3-15
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4.0 DISCUSSION OF RESULTS AND SIGNIFICANCE OF FINDINGS _;
€ ..o
For the assessment of contaminant migration resulting from past waste ;
management activities at Hancock Field, samples of groundwater, surface
water, and sediment were taken at four waste areas (Zone 1: sites D-5 and
-. FT-1, and Zone 2: sites D-1 and D-3) identified during the Phase 1 - Records . .:
Search. These sites were indicated as having the highest potential for T
causing environmental contamination based in part on the Air Force Hazard
Assessment Rating Methodology (HARM). Samples were analyzed for total fFF:d
- organic carbon (TOC), total organic halogens (TOX), oil and grease, and ®
volatile aromatics and halocarbons. A complete listing of the individual ]
chemical constituents analyzed and the analytical results are provided in
Appendix G. This section summarizes the analytical results of the sampling :j
activities conducted in Zones 1 and 2, and evaluates the results and the d
significance of these findings. ]
4.1 QUALITY ASSURANCE/QUALITY CONTROL DATA E

The laboratory analytical QA/QC results for the sampling activities
conducted at Hancock Field are summarized in Tables 4-1 and 4-2. Overall,
the analytical quality control was good. Method spike recovery levels

IE exceeded 937%, indicating a good level of precision in the analytical

procedures.

Extremely low levels of volatile halocarbons were detected in
v laboratory blanks for samples GW-1 and SD-4. These low contaminant levels
are the result of background interferences inherent in laboratory proce-
dures. Because the concentrations of the detected compounds are low,
quantifiable impacts on sample results are not expected. In addition, the
presence of these compounds was not detected in actual field samples.

Correction for the blank was made by the laboratory for each sample,
Trace levels of toluene were detected in both field blanks (i.e.,

- blanks prepared in the field prior to sampling using distilled water). The

presence of toluene in the blanks may be attributable to 1) the use of

4-1
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TABLE 4-2

QA/QC ANALYTICAL RESULTS - METHOD SPIKES .

Sample No) Parameter Spike Recovery Analytical

JRB (ERGl ) Level (%) Results

GW-1 (39) Haloscan: Cl 50 ppb 95 47.5 ppb -
Haloscan: Br 5.0 ppb 102 5.1 ppb
Haloscan: I - - -

GW-6 (45) TOC 20 ppm 93 18.65 ppm

K _J

l/Sample numbers have 1008 prefix under ERG laboratory assignment

.o .
b '
B .




distilled water with trace levels of contaminants, or 2) sample container
contamination. Because toluene appears in the field blanks and the field
blanks were taken on separate days, its presence is probably the result of
using contaminated distilled water rather than sample bottle contamination.
The presence of toluene in the blanks, however, does not interfere with the
analytical results because toluene was not detected in any of the field

samples.

In addition to the above QA/QC checks, significant differences in
analytical results between duplicate field samples and actual field samples
were not indicated. Consequently, the overall reproducibility of data from
actual samples can be considered to be good and therefore, representative of

actual site conditions.
4,2 INTERPRETATION OF CONTAMINANT LEVELS

fhe analysis performed on samples at Hancock Field included TOC, TOX,
oil and grease, volatile aromatics, and volatile halocarbons. Analyses for
TOC, TOX, and oil and grease are not compound specific and only provide
estimates of concentrations of contaminants. As such, these analyses do not
provide information on the toxicity or persistence of contaminants, the
individual chemical species present, or the relative concentration of
individual species. Therefore, use of this data is limited to indicating the
relative level of a group of contaminants present and comparisons of these

levels between monitoring sites.

Acceptable water quality standards (i.e., maximum acceptable levels)
have not been established by Federal or state agencies for contaminant
levels of TOC, TOX, or oil and grease. Concentrations of TOX up to 15 to 20
ppb (0.015 to 0.020 ppm) have been reported to occur naturally in the
environment. This limit will be used throughout the report as a comparison
point for determining the presence of halogenated organics in samples
obtained at Hancock Field. However, because the TOX test is not compound

specific, contaminant levels indicated as low may or may not be naturally

4=4
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occuring halogenated organics. Dection limits for the TOX anlaysis were: e - @
TOX as Cl = 0.01 ppm TOX as Br = 0.002 ppm, and TOX as I = 0.002 ppm. :
The detection limit of TOC was two parts per million (ppm) for the i
laboratory analytical method used (i.e., IR method). Concentration levels ) _'q”
of TOC and oil and grease will be used only for comparison among stations ;f; !
points since limits have not been set for these parameters. ;?§'>f

S

:..' )_J

Analyses of wvolatile aromatics and halocarbons provide specific .4
concentrations of the chemical species present, and water quality standards

as well as toxicity levels have been established for many of these T

compounds. Although maximum acceptable levels for volatile aromatics and ]

halocarbons have been established, analysis of samples taken during this - ®

study did not detect the presence of these compounds except for trace .1
amounts of chloroform at monitoring station SW-4. Therefore, water quality

standards are not relevant and are not included in this report, o]

o]

N/

4.3 RESULTS: ZONE 1 ]

The analytical results for the Zone 1 sampling activities are ':::.}

summarized in Table 4-3. Locations of the sampling points are shown in
Figure 2-11. Significant findings of the analyses from Zone 1 are discussed

below.
4.3.1 Sediments o

Elevated levels of o0il and grease were detected in all of the sediment

samples taken in Zone 1 (Table 4-3). The presence of the elevated

concentrations of oil and grease at all sedimet monitoring points upstream
and downstream of disposal sites D-5 and FT-1 (SD-4 through SD-8) can not be .
explained with the presently available data. However, the o0il and grease B
present may be the result of surface water runoff from the runway areas
(i.e., residual oils and fuels from aircraft operation). Further sampling

efforts would be required to support this hypothesis. -

4-5
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Concentrations of o0il and grease in the drainage ditch on the northern
edge of Zone 1 steadily increase from the furthest upstream monitoring
station, SD-6, to the downstream monitoring station, SD-4 (i.e., SD-6: 130
ppm, SD-5: 300 ppm, and SD-4: 620 ppm). The increase in the oil and grease
concentrations between SD-6 and SD-5 does not appear to be related to
landfill site D-5, which is situated between these two stations. A sediment
sample (SD-7) taken 1in the runoff area from the landfill prior to its
entering the drainage ditch shows o0il and grease concentrations to be only
slightly higher than the upstream monitoring station SD-6 (i.e., SD-7: 190
ppm and SD-6: 130 ppm). In addition, oil and grease concentrations in the
small drainage channel that crosses through landfill site D-5 decrease from
the upstream monitoring station SD-8 (i.e., SD-8: 350 ppm and SD-7: 190
ppm). Therefore, landfill site D-5 does not appear to be a source of oil
and grease contamination in the sediments sampled. The increase in oil and
grease concentration between sampling stations SD-6 and SD-5 (i.e., upstream
and downstream of site D-5), however, may be attributable to runoff from the
airport taxiways north of the drainage ditch that enters between these two

stations (refer to Figure 2-11).

The increase in oil and grease concentrations between SD-5 and SD-4 is
probably the direct result of contaminant runoff from the fire training area
(FT-1). Analysis of a sediment sample (SD-9) taken in the drainage area
north of the site showed very high concentrations of oil and grease (SD-9:
390,000 ppm). The contamination is most likely the result of fire training
activities at the site. During fire training exercises, waste oils and
other combustible 1liquids are spread on the water-soaked hardstand and
ignited. The fire is typically extinguished before the oils are completely
burned, resulting in a residue that is free to migrate from the site because
runoff from the fire training area is not controlled. Because only one
sample was obtained from this area, the extent (vertical and horizontal) of
contamination could not be determined. Visual inspection did indicate that

the contaminants have migrated at least 100 feet north of the hardstand.
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In addition to the high concentrations of o0il and grease in the
sediment samples, TOX analysis indicated the presence, above background
levels, of chlorinated or brominated organic compounds, or both, in sediment
samples SD-5 and SD-9. A volatile fraction analysis was not performed on
sediment samples SD-5 and SD-9. Monitoring station SD-5 had a total
chlorinated organic concentration of 1 ppm, which is two orders of magnitude
larger than the normal background water quality standard of 0.02 ppm (refer
to Section 4.,2). The presence of chlorinated organics in this sediment
sample is probably related to the presence of o0il and grease, although this

trend does not hold for all sediment samples.

Monitoring point SD-9 has total chlorinated organic concentrations of
2.8 ppm and total brominated organic concentrations of 0.9 ppm. Both of
these concentrations are considered indicative of the presence of con-
tamination by halogenated organic compounds. Combustible materials ignited
during the fire training exercises are probably the source of the organic
contaminants. Material burned at the site include waste oils, contaminated
fuels, and other combustible liquids (e.g., solvents, paint thinners).
These materials can contain significant amounts of chlorinated and
brominated organics. In addition, material used to extinguish fires, such
as chlorobromomethane and protein based foams, may also be responsible for
the elevated concentrations of chlorinated and brominated organics. The
migration of these organic compounds from the fire training area could not
adequately be assessed with the limited amount of available data. However,
surface waters below the fire training area (SW-4) contained elevated levels
of organic compounds, as measured by TOX, and this may be indicative of
contaminant migration. The fire training site was still in use during the

Phase 11 (Stage 1) investigation and remains a source of contaminants.

4.3.2 Surface Water

Only very low levels of oil and grease, 1 to 2 ppm, were detected in
the surface waters that drain from and through the zone. These low concen-

trations appear to indicate that oil and grease present during non-runoff

4-8
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periods is probably caused by slow release from the sediments. The highest
concentrations of oil and grease in surface waters probably occur during
storm runoff periods, when the runways are rinsed of residual oils and

greases.

TOC levels in surface water samples were relatively low, ranging from 5
to 20 ppm. TOC concentrations measured at the upstream menitoring station
SW-6 were 6 ppm. This level increased to 10 ppm at the midpoint monitoring
station SW-5. This iacrease is probably actributable to flow originating
from the swampy area north of disposal site D-5, which had TOC levels of 20
ppr (monitoring station SW-7;. Surface water flow was not occurring at
monitoring station SW-8; therefore, comparisons between surface water
quality above and below site D-5 on this drainage channel was not possible.
TOC levels decreased between the mid-point monitoring station and the

downstream station (SW-4: 6 ppm).

The organic compounds detected in the surface water at Zone 1, as
measured by TOC, are probably attributable to naturally occurring organics
resulting from the decomposition of organic matter rather than the
introduction of contaminants. This hypothesis is supported by the following

observations:

o Measured concentrations of TOX, oil and grease, and volatile
aromatics and halocarbons are low, and correlations between TOC
and these parameters do not exist.

o The area surrounding the drainage ditch in Zone 1 is swampy and
contains large amounts of decaying plant matter.

o Organics originating from natural sources would not be evident in
the analysis of the other parameters.

Based on the above discussion and available data, the fire training site
FT-1 and landfill site D-5 do not appear to be the major sources of the TOC
concentrations detected in the surface water. The actual source of the

measured TOC concentrations is probably naturally occurring organic carbon.,

4-9
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Total organic halogens were detected in all surface water samples to

some degree. Elevated concentrations of chlorinated organics were detected
only at surface water monitoring station SW-4 (0.27 ppm), the downstream
station. Chlorinated organics were found at the detection limit (0.01 ppm)
at monitoring station SW-7. Because the concentrations detected were below
background levels and at the detection limits of the test, they are not
considered to be indicate of environmental contamination. Chlorinated

organics were not detected in samples SW-4R and SW-6.

A discrepency occurs in the data for the measured levels of chlorinated
organics in samples SW-4 and SW-4R (i.e., SW-4: 0.27 ppm and SW-4R: none
detected). Because these samples were taken from the same monitoring
station at the same time, contaminant levels are expected to be very
similar. This discrepency in measured levels also occurs for the brominated
and iodinated organics. An explanation for the differences in measured

values is not apparent.

Elevated concentrations (i.e., above expected background levels:
TOX > 0.02ppm) of brominated organics were measured at two surface water
monitoring stations in Zone 1. The highest concentrations were measured at
stations SW-7 (0.20 ppm), followed by SW-4R (0.025 ppm). Brominated organic
concentrations at SW-4, SW-5, and SW-6 were only slightly higher than the
test's detection limit (0.004 to 0.006 ppm) and an order of magnitude lower

than expected background levels.

Elevanted concentrations (i.e.,Z.0.0Z ppm) of iodinated organics were
not measured at sampling stations SW-4 (0.008 ppm), SW~4R (0.017 ppm), and
SW-6 (0.005 ppm). Levels observed at all station were at or below the
detection limit and are not considered to be an indicator of environmental

contamination.

Because elevated concentrations (i.e., above the expected background
levels) of chlorinated, brominated, or iodinated organics were present at

surface water monitoring stations SW-4 and SW~7, the occurrence of
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environmental contamination is indicated in Zone 1. The organic compounds

are probably non-volatile as indicated by the absence of detectable volatile
halocarbons and aromatics. The source of the halogenated organics in
surface waters at Zone 1 is not apparent because trends in the data do not
relative concentrations of Cl, Br, and 1 organics within a

occur (i.e.,

sample and between samples as surface water flows through the site do not

show perceivable trends). In addition, trends between surface water

contamination and groundwater or sediment contamination within Zone 1 are

not apparent.

4.3.3 Groundwater

As with surface water and sediment samples, groundwater samples did not

contain detectable 1levels of volatile aromatics or halocarbons. The

presence of oil and grease was not detected in three of the four monitoring

wells installed in Zone 1 (GW-7, GW-8, and GW-9).

Only low concentrations
of oil and grease (2 ppm) were detected in the upgradient well GW-10 north
of the landfill site D-5. The presence of low levels of oil and grease in

this well could be caused by either surface contamination during well
installation or groundwater recharge from surface waters flowing north of

the well's position.

TOC levels in all wells were low, ranging in concentrations from 2 to
11 ppm. These TOC levels are probably indicative of naturally occurring
organic carbon rather than of environmental contamination, because of the
low measured concentrations of oil and grease, TOX, and volatiles. The
higher concentration of TOC in well GW-10 may be attributable to surface

contamination during drilling or groundwater recharge as indicated by the

surface water sample raken at SW-7, upgradient of the well.

[ Total organic halogen (TOX) analysis of groundwater samples showed that
only iodinated organic compounds were present. Concentrations ranged from
; 0.004 at GW-9 to 0.053 at GW-10. Measured concentrations of iodinated

organics at wells GW-7 (0.023 ppm) and GW-10 (0.053) are elevated above
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expect background levels (i.e., 0.015 to 0.020 ppm). These levels may be
indicative of environmental contamination. However, iodinated compound
useage at Air Force installations is limited and the levels reported may in

reality be from some other source.

The highest concentrations of iodinated organics were measured in the
upgradient well (upgradient of the disposal area) GW-10 (0.053 ppm).
Concentrations decreased directly downgradient (downgradient of disposal
areas) of well GW-10 to 0.01 ppm at well GW-8. Wells GW-7 and GW-9 are
situated so that groundwater flow at these wells does not pass through the
disposal site. Concentrations of TOX as iodine in these wells were less

than that of the upgradient well.

Based solely on these data, disposal site D-5 and the fire training
area FT-1 are not responsible for contamination of groundwater. However,
the hydraulic gradient of the groundwater in Zone 1 is extremely slight
(0.48%), causing groundwater velocities in the underlying sands to range
from 1.5 to 5.2 ft/yr in a southeasterly direction (refer to Section 2.0 for
details). Using these calculated groundwater velocities, a worst-case
scenario can be developed to predict the distance (extent) that a plume
would travel downgradient if contamination was originating from a waste
disposal site. The fire training site FT-1 has been used for this

calculation because it is located further downgradient.

Worst-case calculation of a plume's extent is based upon Darcy's Law as

follows:
d =t (KI/n) = t(V)

Where d (ft) is maximum plume Llimit, t (yrs) is time since release, K
(ft/yr) is hydraulic conductivity, 1 (dimensionless) is hydraulic gradient,
n (dimensionless) 1is effective porosity, and V (ft/yr) 1is groundwater
velocity. The above equation also assumes that attenuation or degradation
of chemical species does not occur. The fire training site has been in

operation for 36 years and this value was used in the calculations.

e e
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The maximum distance that a contaminant plume emanating from the site

could travel since its opening would be approximately 187 feet (d = 36 yrs x
5.2 fet/yr). 1f the fire training site is contaminating groundwater in the
area, the contamination would not be detected in the downgradient well GW-8
because it 1is located approximately 400 feet from the site. Therefore,
because of the prevailing groundwater conditions in the zone, the location
of monitoring wells 1in relation to disposal areas, and the lack of i .j
contaminant concentrations over background levels (upgradient levels), the o
levels of indicated compounds in the wells may not provide a reliable base ; ®
for use in evaluating the impacte _.{ waste disposal practices on groundwater
contamination. However, if a plume does exist at the site, its limits are

probably small and still somewhat isolated.

4.4 RESULTS: ZONE 2

The analytical results for sampling activities conducted in Zone 2 are

summarized in Table 4-4. The location of monitoring stations is shown in ..
Figure 2-8. A detailed discussion of the analytical results for Zone 2 ‘.ﬁ
follows. _-?
4.4.1 Sediments R
- <
)
Volatile aromatics, volatile halocarbons, and halogenated organic 3
compounds were not detected in sediment samples collected from Zone 2. _—
However, elevated concentrations of oil and grease were detected in all AR
sediment samples. O0il and grease concentrations ranged from 330 ppm at SD-2 : ‘!
to 570 ppm at SD-1. )
The presence of oil and grease at these sites is probably the result of
surface runoff from old taxiways and hardstands, and from roads upstream of - '!
the waste sites, rather than the result of leaching of o0il and grease from
the disposal sites. This assumption is supported by the lack of detectable
quantities of oil and grease in either the surface water or groundwater J
samples. The oil and grease present in the sediments is probably residue .:
resulting from storm water runoff sorbed to sediments. %
4
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4.4,2 Surface Water

0il and grease, volatile aromatics, and volatile halocarbons were not
detected in any of the surface water samples taken. Total organic carbon
(TOC) concentrations in these samples was low and ranged from none detected
in SW-1 (downstream station) to 18 ppm at SW-3 (upstream station). The
concentration of TOC decreased from the upstream monitoring station to the
downstream stations. A similar trend is exhibited by the TOX results. This

decrease is probably attributable to dilution.

The TOC levels measured at surface water monitoring stations are
probably attributable to naturally occurring organics, rather than being
indicative of environmental contamination. This assumption is supported by
1) the low levels of TOC 1in the groundwater that is discharging and
maintaining stream flows (i.e., GW-5 and GW-6 2 ppm), and 2) the presence

of a considerable amount of decomposed plant matter in this swampy area.

Elevated levels of halogenated organic compounds (TOX) were detected in
surface water samples SW-2 and SW-3 (i.e., 0.037 ppm and 0.083 ppm,
respectively). Because of the absence of volatile components, the detected
halogenated organics probably belong to a non-volatile fraction (acid
extractable, base/neutral extractable, pesticides and PCB's). Concentra-
tions of 1iodinated organics were 0.002 ppm for the three surface water
samples. This concentration is at the detection limit of the testing
procedure and probably indicates that iodinated organics are present at very
low concentrations. These concentrations may be attributable to naturally

occurring compounds.

Brominated organics were detected 1in all surface water samples.
Concentrations of brominated organics were highest at the upstream
monitoring station SW-3 (0.011 ppm) and decreased at the downstream stations
(SW-2: 0.005 ppm, SW-1: 0.006 ppm). This reduction was small and may be
attributable to dilution or the precision of the analytical method.

Contaminants present may or may not be attributable to environmental

contamination.
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Elevated levels of chlorinated organics were detected in the upstream
(SW-3) and midpoint (SW-2) monitoring stations (SW-3: 0.07 ppm, SW-2: 0.03
ppm). Chlorinated organics were not detected at the downstream station
SW-1. A decreasing trend in the concentrations as surface waters flow
through the site is evident. This pattern is similar to the decrease in
brominated organics and may be attributable to the same causes. The
contaminant levels found at surface water monitoring stations SW-2 and SW-3
are considered indicative of environmental contamination because these

levels were higher than those expected to occur naturally (i.e., 20 ppm).

The source of halogenated organics in the surface water 1is not
apparent. Based on the available data, it does not appear that the oil and
grease trapped in the sediments is the source, because halogenated organics
were not detected in any of these samples. If groundwater is recharging the
stream, the stream's water quality should be similar to the groundwater
quality. This is not apparent from the data; however, elevated concentra-
tions of chlorinated organics are present at GW-6 (0.71 ppm) the

downgradient well.

4,4,3 Groundwater

As with the surface water samples taken at Zone 2, oil and grease,
volatile aromatics, and volatile halocarbons were not detected at elevated-
levels in the groundwater samples that would indicace environmental
contamination. Concentrations of TOC ranged from a high of 31 ppm in the
upgradient well GW-1 (samples GW-1 and GW-1R) to less than 2 ppm in wells
GW-5 and GW-6 (i.e., well GW-6 is the downgradient well). The concentra-
tions of TOC in the groundwater probably result from naturally occurring
organic carbon rather than from environmental contamination. A relationship
does not exist between TOC and the other measured parameters. Another
explanation of the TOC concentrations measured in Zone 2 is that they are
the residual effects of the old waste treatment sludge ponds that formerly

occupied the site.
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t‘ Halogenated organics were detected at all well locations. Chlorinated “'—.‘:

organics were detected in all wells except GW-3 (an upgradient well). )

L Concentrations of chlorinated organics ranged from a high of 1.6 ppm at GW-2

. (upgradient well) to 0.03 ppm at GW-4. Brominated organics were present in :

P only one well GW-1 (upgradient) at an average concentration of 0.032 ppm. ] - .

) Brominated organics were not detected in the other wells. lodinated . .
- organics were detected in all wells except GW-5. Concentrations of

iodinated organics ranged from 0.11 ppm in well GW-1 (upgradient) to 0.002 -_-.":'

T ppm in well GW-3 (upgradient).

The source of the halogenated organics in the groundwater at Zone 2 is
not apparent based on the available data. TOX analytical resulcs indicate
that elevated quantities of contaminants are present but do not indicate e
i their origin. The highest concentrations of chlorinated organics occur at -
well GW-2 (1.6 ppm), while the highest concentrations of both brominated and

iodinated organics occur in the upgradient well, GW-1 (TOX as Br: 0.032 ppm

i

and TOX as I: 0.11 ppm). Well GW-6 (downgradient) has lower halogenated .
organic concentrations than the wupgradient wells. Concentrations of . 1
halogenated organics are as large as two orders of magnitude higher than ;S:':
those expected to occur naturally. . 'f \
M
o
An analysis of groundwater flow rates was conducted (refer to the B j
previous section for a complete description) for Zone 2 to determine the '_"j.]
extent of a plume if it originated from the disposal sites. The groundwater
flow rates within Zone 2 vary according to the geologic material present, —6}
being 126 ft/yr for the gravels and 0.2 ft/yr for the sands. The landfill ]
sites were first opened for operation in the 1950's, approximately 30 years ' \E
ago. Assuming that a continuous gravel lens (channel) exists in the area,
the maximum distance that a plume originating from site D-3 could extend }
would be 3,780 feet. However, because the glacial deposits in the area are ) .“
highly variable, the actual extent of a plume would be expected to be less. Ty
)
. If flow is occurring through the sand deposits, the maximum distance ; ]
that a plume could extend was calculated to be 6 feet from site D-3 (30 yrs - &
4-17
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at 0.2 ft/yr). This range of 3,780 feet for gravel to 6 feet for sand is
relatively wide and places the downgradient well GW-6 either within range of
a potential plume's extention or too far away, since it 1is located
approximately 200 feet downgradient from site D-3. Based on the well logs,
the downgradient well penetrates sand deposits (gravel not present);
therefore, the downgradient well is probably too far away from the disposal

site to detect a plume if one exists.

The cause of the relatively high concentration levels of halogenated
organics detected in upgradient wells GW-1 and GW-2 is not known. Two
possible explanations are that 1) contaminants are migrating through Zone 2
from a source hydraulically upgradient of wells GW-1 and GW-2, or 2) a
groundwater mound is present under Zone 2, causing contaminants from
disposal sites D-1 and D-3 to flow outward to all wells. Neither of these
explanations can be proven with the available data. Numerous potential
sources for the elevated concentrations of halogenated organics in thé

groundwater exist in the area. These potential sources include:

o Disposal sites D-1 and D-3 within Zone 2 that reportedly contain
empty containers, paint residues, and waste treatment sludges

o Disposal site D-2 located northwest of Zone 2 that reportedly
contains demolition wastes, slaked lime, hardfill, and construc-
tion rubble

o Disposal site D-4 located west of Zone 2 that reportedly contains
hardfill and construction rubble, formerly a gravel pit.

Without identification of the specific halogenated organic constituents
present and the inclusion of more wells located throughout the zone, the

source of contamination cannot be determined.

4.5 SUMMARY OF RESULTS
The results of the sampling effort conducted at Hancock Field, within

the two identified potential hazardous waste zones, did not provide suffic-

ient data to conclusively confirm the occurrence of contaminant migration

4-18
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from the disposal sites. However, the presence of halogenated organics were
identified within both =zones at concentrations that were elevated and

indicative of environmental contamination.

In general, the following statements can be made about the data for

Zones 1 and 2:

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

o Volatile halocarbons were not detected in any of the field samples
analyzed, with the exception of SW-4, which had a very low
concentration of chloroform (0.00056 ppm); this level was not
repeated in the duplicate sample and is not considered to be a
result of environmental contamination.

) Elevated concentrations of total organic carbon (TOC) were
detected in all tested samples and are probably the result of
naturally occurring organics rather than an indication of
environmental contamination.

o Elevated levels of o0il and grease were not detected in surface
water and groundwater samples, only in sediments.

o Elevated levels (i.e., greater than levels expected as background;
0.015-0.020) of halogenated organic compounds (TOX) were detected
in samples taken from each zone, indicating environmental

contamination; however, because TOX only scans for total halogen-
ated species, the identity, as well as the toxicity and
persistence of the indicated chemicals, cannot be determined.

o Trends in the data, for the most part, did not exist between
samples (e.g., upstream versus downstream, surface water versus
sediment) or among parameters measured within a sample.

For Zone 1, which contains disposal site D-5 and fire training pit

FT-1, the following statements can be made based on the available data:

o Very high concentrations of oil and grease exist in the sediments
at site FT-1; these sediments also contained the highest
concentrations of chlorinated and brominated organics of all
samples taken at either zone; leaching of these contaminants into
the surface waters and sediments downstream of FT~1 appears to be
occurring based on changes in surface water and sediment samples
taken above and below the site, contamination of the groundwater
is not apparent based on these data.
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o Environmental contamination originating from disposal site D-5 was ~Q
not apparent; surface waters draining the area north of the site o ;

had high concentrations of chlorinated and brominated organics; -
groundwater monitored at an upgradient well near this same area y

-1

«

had elevated concentrations of iodinated organics only; because
relationships between surface water, groundwater, and sediments
did not exist, the contamination present cannot be conclusively
attributed to disposal site D-5. .

o 0il and grease in sediments (except at SD-9) and halogenated
organics in surface water and groundwater appear throughout
samples taken within Zone 1 and may not be the direct result of
past disposal activities within Zone 1.

B
8
_'J!

For Zone 2, which contains disposal sites D-1 and D-3, the following

statements can be made based on the available data:

o 0il and grease concentrations were elevated at all sediment
monitoring stations; these contaminants are probably residues of
surface runoff from the surrounding area.

-\ I

“a g

o Environmental contamination resulting directly from disposal site
D-1 and D-3 was not apparent; an upgradient groundwater monitoring .
well contained the highest concentrations of halogenated organics i
and organic carbon; trends between surface water, groundwater, and
sediment analyses were not indicated.

s

o 0il and grease in sediments and halogenated organics in surface T
water and groundwater appear throughout samples taken within Zone
2 and may not be directly related to past disposal activities -
within the zone. - -

In general, the contaminant levels present in samples, for the most -

part, were not extremely high (indicating the presence of large concentra-

tion of compounds) or low; rather, they indicated the presence of environ- ..
mental contamination within Zones 1 and 2 without identifying exact sources. R
The following sections discuss the options available for further identifying
the types of contaminants in each z2one and for determining their source or S

sources.

.
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5.0 ALTERNATIVE MEASURES

This section describes the major possible monitoring options, by zone
and site, for future Phase I1 efforts at Hancock Field. The proposed
monitoring plans, monitoring methods, and durations are discussed. Only
future monitoring efforts are addressed, because the results of the initial
monitoring program indicated that organic contaminants are present in both
zones but did not provide specific information about these organics or their
source. Therefore, further monitoring is recommended so that the need for

and the scope of future IRP work can be determined.

5.1 ZONE 1: FIRE TRAINING SITE FT-1 AND DISPOSAL SITE D-5

On the basis of the results of the initial monitoring performed in Zone
1, three shortcomings in the data are evident. These shortcomings are as

follows (refer to Section 4.0 for detailed discussions of results):

(1) Elevated concentrations of chlorinated, brominated, or iodinated
organics were present in surface water, groundwater, or sediment
samples. These chemicals appear throughout the zone and their
source is not determinable with the available data.

(2) Relatively high concentrations of oil and grease were present in
the runoff area north of the fire training site FT-1. The
vertical and horizontal extent of contamination is not known.

(3) The locations of wells within Zone 1 are inappropriate for
monitoring contaminant migration from the two disposal sites,
because the direction and rate of groundwater flow are not as
predicted from the Phase 1 effort (i.e., with topography).

The following monitoring options for Zone 1 have been developed for use in

collecting the necessary information on which to base future IRP work.

5.1.1 Option 1 - Resample Existing Monitoring Stations

Because initial sampling of groundwater, surface water, and sediments
within Zone 1 showed elevated levels of chlorinated, brominated, or

iodinated organic compounds, or some combination of these compounds, ull
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monitoring stations should be resampled to determine the specific organic
compounds present. Sample analysis should be performed using GC/MS (gas
chromatography/mass spectrometry) methods in order to identify specific
organic fractions (i.e., volatiles, base/neutral extractables, acid extract-

ables, and pesticides and PCB's).

Once the chemical species are identified and their concentrations
known, the level of toxicity and persistence in the environment can be .
evaluated. [f the species present are not toxic or persistent further IRP
work may not be warranted. However, if the organic species present are
toxic and persistent, further Phase 11 efforts are probably warranted to

determine the extent of contamination. This type of information would be

required for the development of any remedial action plan.

The limitations of performing this alternative solely would be that the
sources of contamination are not delineated, and if sites D-5 or FT-1 are
causing environmental degradation, well placement is inadequate to detect
this (i.e., downgradient wells are either absent or too far downgradient to -
detect a plume if it exists based on flow rates). Also, because the wells
are screened only through the top 20 feet of the aquifer and the aquifer may A
be more than 70 feet thick, contaminants that are relatively insoiuble and
denser than water would probably not be detected by monitoring the existing

wells.,

5.1.2 Option 2 - Soil Sampling at Site FT-1

To accurately delineate the vertical and horizontal extent of
contamination caused by the fire training exercises conducted at site FT-1,

additional soil (sediment) samples will have to be obtained from the areas

: surrounding the site. The method proposed for delineating the extent of

o
.- contamination consists of establishing a sampling grid around the site and
- obtaining soil samples at incremental depths.
r.
@
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Once the grid is established, a detailed visual inspection of the site

for signs of visible o0il and grease contamination should be made and plotted
on the grid (i.e., this was done in Phase I1 (Stage 1), but will have to be
redone to establish contaminant extent on the grid). Once the contaminated
area has been determined, sampling transect lines radiating outward from the
hardstand should be established at 45° intervals around the site (Figure
5-1). Soil sampling stations should be established along these transect
lines at 100-foot intervals throughout the contaminated area, and should

extend at least 100 feet beyond the furthest visible sign of contamination.

Soil samples should be taken at these stations using a bucket auger.
The first sample should be taken at the surface and additional samples
should be acquired at interval depths of one foot. Sampling depth should
extend to at least one foot beyond any obvious signs of contamination (i.e.,

sight and smell) or to a depth equal to the water table.

Samples obtained should be sealed in individual containers and appro-
priately labeled to ensure sample integrity. Care should also be taken to
ensure that samples are not cross-contaminated during collection. Samples
should be analyzed for oil and grease and TOX. Selected samples should have

a full analysis performed (i.e., GC/MS).

Data provided by this program would yield the horizontal and vertical
extent of contamination in the site soils above the groundwater table. If
the contaminants are found to extend into the water table, additional
monitoring of the groundwater system will be required. The scope of this
monitoring program cannot be evaluated at this time. The data provided from
this effort would be required for the planning of remedial actions at the

site (e.g., volume of soil to be removed by excavation).

This option could be implemented alone or in conjunction with the other
options. This option should be implemented regardless of other option

choices because of the environmental contamination present at the site.

5-3

PSS U PR R Yy PP UNy | P

.
n_J

N TP R ST
A4 NN DV

,

: B ; o
@

g

PP ‘A.A_‘ D

.'-' ".‘_' -
o

.




P T T I R e Tt o T R e AL — ——
N T - . Bl Pl oS aSa A i i S\ iR e bt oy

. )
N
-
p. .
K
> |
t o
{
3
[
S
I
!
L ;
b
3
1
¢ _
)
(]
'74
(J
d
j VISIBLE
. CONTAMINATION
.
' EPHEMERAL STREAM
- SAMPLING POINT
[
FiGUurRE 5-1. SoOIL SAMPLING PLAN FOR FIRE TRAINING SITE
) )
5-4 3
‘ 1




P L St R P

5.1.3 Option 3 - Additional Groundwater Monitoring Wells

W e B A

Lot

Well placement in the initial Phase II (Stage 1) effort was based on

available data pertaining to the site as presented in the Phase 1 report.

Unfortunately, the well locations chosen did not yield the data necessary to

@

.-_ properly monitor sites FT-1 and D-5, because these wells were either placed -
too far downgradient to intercept a plume or were located so that they are

neither upgradient nor downgradient of the waste sites.

- To properly monitor the groundwater within Zone 1 at sites FT-1 and @
D-5, an additional four well pairs should be installed in the zone. These
well pairs should be located so that each waste disposal site has a new
upgradient and downgradient well pair. Figure 5-2 shows the locations of
these well pairs. The new well pairs are located close to the waste sites
because groundwater flow rates are very slow (i.e., approximately 5 ft/yr)

and any plume originating from the site will not have migrated very far. Ao

i,
e

As used in this report, a well pair is defined as two separate wells

Ty
'

.
)

installed side by side with their screens located at different depths.

Figure 5-3 shows a typical well pair installation. Well pairs are suggested

for new well installations because the aquifer thickness within Zone 1 may

r
‘l,-"
e

L e

E be more than 70 feet. Well pairs used in this type of situation allow for

effective monitoring of both miscible and immiscible contaminants which may
float or sink and for maintaining the integrity of the well so that bore

hole collapse does not occur (i.e., rather than screening 70 feet of

aquifer).

The exact depth of the well pair cannot be determined because the

existing wells do not fully penetrate the water table aquifer. The deep

well of the well pair should be drilled to bedrock and screened over the o
bottom 20-foot section. During drilling a well log should be developed by T

obtaining split spoon samples at 5-foot intervals. The shallow well of the

well pair should be drilled to 20 feet below the water table (i.e.,

identical to previous wells) and screened throughout <_his interval.
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Sampling during drilling would not be required since this was performed for
the other member of the pair. Well construction material, screens, gravel
packs, and guard pipes should have the same specifications as previously

installed wells (i.e., refer to Section 3.0 and Appendix D).

Water quality samples and head level measurements should be collected
from these wells using the procedures used on the existing wells (i.e.,
refer to Section 3.0). Samples should be analyzed for all organic fractions
using GC/MS methods (i.e., volatiles, acid extractables, base/neutral
extractables, and pesticides and PCB's). Water levels and quality samples
should be obtained from the wells previously installed within the zone at

the same time that new wells are sampled.
This groundwater monitoring program has the following advantages:

o Allows for detection of both miscible and immiscible, floating and
sinking organic contaminants

o Allows for differentiation of organic chemical species

o Provides both upgradient and downgradient monitoring within the
potential extent of a plume.

This type of information is required to properly evaluate the environmental
hazards posed by the two sites within Zone 1 and to plan any future IRP

efforts,

Numerous sub-options of this option can be developed to provide a less
intensive monitoring effort, but each will sacrifice some data requirement
needed to properly evaluate the site. These sub-options could include the

following:

o Shallow downgradient wells
o Paired downgradient wells .
o Shallow upgradient and downgradient wells
o Shallow upgradient and paired downgradient wells
) Analysis for TOX or some partial analysis of organics.
5-8
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li Each of the above options will decrease the cost of future monitoring

but will sacrifice data.
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5.1.4 Option 4 - Additional Surface Water Monitoring Station

v
o

This option would establish one additional surface water sampling

g - B
e,

station on the drainage channel north of Zone 1. This station should be

.
At

r, located on the drainage ditch from the airport runway area. Location of ey
this additional monitoring station is shown in Figure 5-2 (i.e., monitoring i’ ii
T' station SW-9). .5
This proposed option would be implemented in conjunction with Option 1
l_ and this station would be monitored as part of that overall program. The
- «

data obtained would aid in determining potential sources of contaminants

= occurring within the 2zone and determine if the airport runways are

contributing to the environmental problems associated with the site.

5.2 ZONE 2: DISPOSAL SITES D-1 AND D-3

The two disposal sites located within Zone 2 (D-1 and D-3) were
investigated simultaneously during the Phase 11 (Stage 1) study. Because
the direction and rate of groundwater flow were unknown, wells were
positioned so that they encircled the site. This was done so that an

upgradient and downgradient well would persumably be established.

v Analysis of samples of surface water, groundwater, and sediments showed

that chlorinated, brominated, or iodinated organics were present in the
surface water and groundwater systems at significant levels. Upon evaluat- S
iy ing the data from the Phase I1 (Stage 1) effort, several shortcomings were

evident. These shortcomings in the data are: o

(1) Elevated concentrations of hilogenated organics are present in the .
surface water and groundwater systems at Zone 2. These chemicals ‘j._f
appear throughout the =zone. Based on the data the specific
organic compounds are not known and their source cannot be
determined.
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(2) Well placement indicates that only one downgradient well exists at -
the site (GW-6). This may not provide adequate coverage to detect —
contaminant migration from the site because of the aerial extent
of the disposal site. Also, this well may be outside the
potential extent of the plume migration because of the very slow
flow rates (i.e., minimum rates 0.2 ft/yr).

(3) Wells installed within Zone 2 are screened only in the top 20 feet
of the water table aquifer which is probably more than 70 feet
thick. Monitoring wells constructed in such a manner are not
likely to detect immiscible, sinking contaminants if they are
present.

‘
FNOOIRRASY B R

The following proposed monitoring options would provide data to meet these

v

data shortcomings.

5.2.1 OQOption 1 - Resampling .

A _J

Because initial sampling of groundwater and surface water within Zone 2

showed elevated levels of either chlorinated, brominated, or iodinated

organic compounds, or some combination of these compounds, a resampling of

all surface water and groundwater monitoring stations should be performed to
determine the specific organic compounds present. Sample analysis should be
performed using GC/MS methods to yield specific identification of organic
fractions (i.e., volatiles, acid extractables, base/neutral extractables,

and pesticides and PCB's). .

Once the chemical species are identified and their concentration known,
the toxicity level and persistence in the environment can be evaluated. If
the compounds present are not toxic or persistent, further IRP work may not .

be warranted. However, if the organic compounds are toxic and persistent,

further Phase 11 efforts are probably warranted to determine the extent of, .

" contamination. This type of information would be required for the
i‘ development of any remedial action plan.

The limitations of performing this alternative solely would be that
'. well locations and depths may be inadequate to detect the existence of a

: plume or contaminants if they are present (i.e., downgradient well may be
beyond the extent of plume migration) and wells are probably not capable of

monitoring immiscible sinking contaminants. £
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Sampling should be performed using the same methods applied in the

Phase II (Stage 1) study. A description of these methods is given in

Section 3.0.

5.2.2 Option 2 - Installation of New Monitoring Wells

L
o R
. YO

Because of the close proximity of the two waste disposal sites and the

limited number of wells installed during the Phase II (Stage 1) effort,

o
RN
v
g

[
bk B

identification of the source of halogenated organics present at the site was
— not possible. In addition, groundwater flow may not be as represented by

the potentiometric surface plots (Figure 2-13). "~ Rather, a mound may be

]

present under the waste disposal sites, resulting in all the presently

installed wells being downgradient. Groundwater mounding under waste

,“

disposal sites is not uncommon because they are typically more permeable

than the surrounding soils.

To separate the two sites from each other and provide for adequate

. monitoring of any contaminants present, additional wells should be installed - ®
within the zone. The proposed monitoring program would include the
installation of two well pairs and one deep well. One well pair would be

located downgradient of site D-3 close to its perimeter. The other well

a pair would be situated between waste disposal sites D-1 and D-3. An
. additional deep well would be installed next to upgradient well GW-3. The

locations of these wells are shown in Figure 5-4.

As previously described, well pairs are two separate wells installed

i side by side at different depths in the aquifer. One of the well pairs is -
drilled to bedrock and screened 20 feet above this interface. The other
well is installed 20 feet below the groundwater table and screened 1
throughout the saturated thickness. Figure 5-3 shows a typical well pair 4
installation. The additional deep well at GW-3 will be drilled in a similar '_f_-..]
manner tc the deep wells of the well pair, potentially resulting in a deep 3
upgradient well at the site. ]‘

('Y -

5-11

R
- . ® e "
. . -
O . P - -

. o o P . B - A L L R -
PV R TR R ANPGRS S R A P L R N A R - SRR TR 3
o RSN TS NN 0N T od N e Sy N Gy B, SRS e i U Srey ST Y NPT YT U Ty T e e I R P S T T




=,

LA S Sl 2By

v

Z 3N07

NOILY1S ¥31vay
VIINS 13504034

v

THIM 4330 03504034 @

¥vd ITIM 0ISODU .’

INIOd DNJIAWYS

LINIWNIOIS " ¥3ivAr 1DVIANS

v

13IM DNIBOLINDN @r

INIT ¥NOLNOD \ca./

INILUIWEIINI —

WINNNINId T

SWYILS

$3115 AGN1S

HONYHE H,

Y VT ey —r——— ” a

e T T gy -

@, ) R @ . A o @ noennr
.
- ~ . - y
) .
.
.
L]
.A
.

'h-G 34N914 o

129 01 1 D .
] .
]

1SV3I 133MHLS 4, . .H
5

1S¥Y3 3AIHQ LHYMILS

',

ralatad oo s e ala

b atdnd ™™ . at
PP U ST W S N




A well log should be developed for each of the three new deep wells by

collecting split spoon samples at 5-foot intervals throughout its total
depth. Detailed logs are not necessary for the shallow wells because of
their close proximity to the deep wells. Construction methods and well
specfications should be the same as those used for the previously drilled

wells (i.e., refer to Section 3.0 and Appendix D).

The additional new wells should be sampled (i.e., head levels and water
quality) in conjunction with the existing wells within =zone. Sampling
methods should be the same as those used previously (refer to Section 3.0).
Laboratory analysis should consist of GC/MS analysis for all organic
extractables (i.e., volatiles, acid extractables, base/neutral extractables,

and pesticides and PCB's).

Installation of these additional monitoring wells and sampling of these
wells in conjunction with existing wells should provide the data necessary

to evaluate the following:

o The presence of miscible and immiscible contaminants if present at
the site
o The direction of groundwater flow within the zone; i.e., either

easterly flow or radial flow as indicated by present data from a
groundwater mound

o The source of contamination if it is either disposal site D-1 or
D-3
o The specific organic species present and their concentrations.

The above program will probably provide for the complete evaluation of
any contaminant migration from the sites and zone. However, numerous
sub-options of this option exist that provide for a less intensive program.

These sub-options could include the following:

o Installation of one shallow well between the sites

o Installation of both shallow wells
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o Installation of a shallow well between sites and a well pair
downgradient
o Installation of two well pairs (downgradient and between sites).

5.2.3 Option 3 - Additional Surface Water Monitoring Stations

Two additional surface water monitoring stations should be established
on Ley Creek North Branch. These stations should be above monitoring point
SW-1 and below the southern boundary of the disposal area. The locations of

these surface water monitoring stations are shown in Figure 5-4.

Data from the analysis of samples taken at these two points would aid
in evaluating the overall effect contaminants are having on the surface
water regime. This option should be implemented in conjunction with Option
1 for the results to be useful. Sampling procedures and analyses should be

identical to those performed for Option 1 and Phase 11 (Stage 1).
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6.0 RECOMMENDATIONS

This section contains the recommendations for further monitoring at

Hancock Field to completely assess the presence of contaminants originating

from the four waste sites evaluated in the study. The monitoring program

recommended in this section is intended to:

B
‘ nf .

v

.
‘el

. o Identify the specific organic compounds present within each zone
nf. so that their toxicity and persistence in the environment can be o,
determined

-
[
N .

o Isolate the source of contamination if it is originating from one
of the four waste disposal sites studied in the Phase II (Stage 1)
effort

4

o Provide for the monitoring of both miscible and immiscible contam-
inants that may be present in the water table aquifer -

IR Jo

o Increase the hydrogeologic data base on which future IRP work will
be based.

6.1 ZONE 1: FIRE TRAINING SITE FT-1 AND WASTE DISPOSAL SITE D-5

Zone 1 contains the fire training area (FT-1), which is currently in
use, and waste disposal site D-5, which is now abandoned. Elevated
concentrations of halogenated organic compounds are present throughout the
surface water and groundwater regimes in this zone. 1In addition, very high
concentrations of o0il and grease are present in the soils surrounding the
fire training area. Halogenated organics were also detected in high

concentrations in the soil samples obtained from the fire training area.

Hydrogeologic data collected during the Phase 11 (Stage 1) effort
indicated that several shortcomings ‘lere present in the monitoring program

as established. These shortcomings are as follows:

o Monitoring well locations do not provide for an upgradient well
and the downgradient well is potentially too far downgradient of
the closest waste site to detect contaminants if they are present

F (i.e., based on calculated flow rates to predict the extent of

e plume migration)

6-1
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water table in an aquifer that is probably over 70 feet thick.
Wells placed in such a manner will probably not detect immiscible
sinking contaminants if they are present.

h

b

S

L‘ o Monitoring wells were installed to a depth of 20 feet below the
'.

: On the basis of the information obtained from Zone ! during the Phase

11 (Stage 1) effort, an expanded monitoring program should be implemented at
the two sites to determine whether environmental degradation has occurred
- because of past or ongoing waste material handling. This program includes

the following:

(1) 1Installation of four new well pairs within the zone (Option 5.1.3)

(2) Establishment of an additional surface water monitoring station on
the drainage ditch that drains the runway areas (Option 5.1.4)

t, (3) Sampling of all surface water and groundwater monitoring stations
(i.e., existing and new) and analysis of collected samples for
specific organic compounds that may be present (Option 5.1.1)

(4) Delineation and sampling of contaminated soils associated with the
fire training site. Analysis would consist of oil and grease
determinations and organic compound analysis of select samples
(Option 5.1.2).

6.1.1 1Installation of Well Pairs

Four new well pairs should be installed within Zone 1, one well pair
upgradient and one well pair downgradient of each site (Figure 5-2). The
downgradient well pairs should be located within 150 feet of the waste sites
so that if a plume exists it will be detected (i.e., maximum calculated

plume extent was 187 feet). Upgradient wells should be placed at least 200

feet from the site to ensure that samples are representative of the

background water quality.

. Because of the thickness of the water table aquifer at Zone 1 (i.e.,
%? greater than 70 feet), paired wells should be installed so that monitoring
ﬁ; will effectively detect both immiscible and miscible contaminants. Paired
: wells are two individual wells drilled close to each other with their
, screens set at different depths (Figure 5-3). For Zone 1, the well pairs
” 6-2
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will consist of one deep well drilled to bedrock and screened over the

20-foot interval directly above the bedrock, and a shallow well drilled to a
depth of 20 feet below the elevation of the encountered water table and

screened throughout the 20 feet of saturated aquifer.

A detailed well log should be developed during the installation of the
deep well by collecting geologic samples at 5-foot intervals using split
spoon sampling methods. Samples obtained should be completely described
(i.e., color, texture, sign of contamination) so that a detailed geologic
description can be developed of the unconsolidated glacial deposits present.
Well construction specifications should be identical to those used for wells
installed during the initial Phase I1 (Stage 1) effort (i.e., 2-inch ID, PVC
well; 20 feet of 10 slot/inch PVC screen; 4Q gravel pack around screen;
bentonite pellet seal above well pack; cement/bentonite backfill; 3-inch by
5-foot protective cap). Wells should be developed by pumping at least five

casing volumes of water from the well.

Hydraulic conductivities should be determined for all four well pairs
using a slug test method. This will provide information on the uniformity
of the aquifer to transport contaminants and provide data needed to calcu-

late the extent of a potential plume's migration.

6.1.2 Additional Surface Water Monitoring Station

An additional surface water monitoring station should be established on
the drainage ditch that drains the airport runways north of the main
drainage channel. Figure 5-4 shows the proposed location of this monitoring
station. This station should be established so that any contaminants
originating from the runway area can be evaluated and accounted for in
surface water quality changes that occur as this water flows past and

through Zone 1.

This additional surface water monitoring station should be established
in the same manner as those established during the Phase 11 (Stage 1) effort
(staked and marked). This will allow easy identification of the monitoring

station if future sampling efforts are required.
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6.1.3 Groundwater and Surface Water Sampling

Groundwater and surface water should be resampled within Zone 1 to
determine whether contaminants are present and environmental degradation is
occurring. All existing surface water and groundwater monitoring stations,
the four new well pairs, and the new surface water monitoring station should

be sampled in the effort.

Groundwater samples should be collected using a point source teflon
bailer after the well has been purged of 3 to 5 casing volumes of water
(i.e., removes stagnant water and ensures a representative sample). Surface
water samples should be collected directly from the drainage channel using
the sample collection bottles. Care should be taken not to disturb
sediments in the <collection process. Sampling equipment should be
decontaminated between monitcring points using an Alconox wash and rinsing

with distilled water.

QA/QC samples should be collected during the effort and would consist

of the following samples:

o One surface water replicate

o One groundwater replicate

o One bailer wash

o One field blank taken at the start ot sampling day.

These samples should be analyzed for the same parameters as normally
collected samples. The results of this analysis will provide checks on the
adequacy of the decontamination procedures, reproducibility of sample

results, and the presence of introduced compounds.

Sample analysis for the collected surface water and groundwater samples
should consist of field pH, conductivity, and temperature, and laboratory
analysis for specific organic compounds using GC/MS methods. The organic

compounds analyzed should 1include the following extraction groups:

6-4
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volatiles, acids, base/neutral, and pesticides and PCB's. These groups were
selected for analysis based on the results of the Phase 11 (Stage 1)
sampling effort. The only contaminants present in elevated quantities in the
groundwater and surface water were the halogenated organics. O0il and grease
and total organic carbon were not present in elevated levels in water
samples. Sediments not associated with the fire training site (i.e.,
discussed in the next section) were not heavily contaminated to warrant

further analysis.

Sampling of surface water and groundwater within Zone 1 should be
performed only once, initially, to determine whether a problem exists and to
define the magnitude of the problem. Results of the resampling effort will

serve as a basis for the decision to conduct future IRP efforts at the site.

6.1.4 Fire Training Site: FT-1

6.1.4.1 Additional Monitoring

The fire training site presents a unique set of problems that warrant
special sampling beyond the water quality testing previously described. Past
and present activities at the site have allowed unburned waste oil, fuels,
and ignitables to contaminate the soils surrounding the site. The extent of
environmental contamination is not known, but Phase 11 (Stage 1) visual
observations and sampling suggest that a large surficial area around the
site may be contaminated with high levels of oil and grease and halogenated
organics. The sampling program described below should provide information on
the vertical and horizontal extent of contamination and the concentrations

at which this contamination occurs.

To determine the extent (i.e., vertical and horizontal) and concentra-
tion of the existing contamination at site FT-1, a soil sampling program
should be instituted. This program should be based on a grid system
radiating outward from the site. The surficial extent of contamination
should be plotted on the grid system through visual observations of the

presence of oil and grease in the surface soils. Once the surficial extent

6-5
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of contamination is determined, soil sampling transect lines should be
extablished at 45° angles around the site (Figure 5-1). Soil sampling -
stations should be established at 100-foot intervals on the transect lines
and should extend at least 100 feet past the last visible sign of

contamination.,

Soil samples should be taken with a hand auger at 1-foot intervals
starting at the surface. Sampling should be continued until obvious signs
of contamination no longer exist or until the water table is encountered.
Collected soil samples should be sealed in air-tight containers and numbered
according to monitoring location and depth. Boreholes should be backfilled

with bentonite to preclude future migration pathways.

All soil samples should be analyzed for oil and grease and TOX.
Selected samples should be analyzed for specific organic compounds using
GC/MS methods. = At a minimum, organic analysis should be performed on the

first and last soil samples taken at each sampling station.

The results of this study should provide information about the vertical
and horizontal extent of contamination at the site, the concentrations and
types of contaminants present, and an indication of whether or not
contaminants have reached the groundwater table. This information will be

necessary in conducting future IRP efforts.
6.1.4.2 Site Improvements

In addition to the sampling program, the fire training site should be
contained to prevent further environmental contamination. Containment can
be accomplished by installing a durable berm around the hardstand. This
berm should channel unburned ignitables to a collection sump. This sump

should be lined with an impervious barrier and be large enough to hold the

volume of waste typically generated during a fire training exercise. This
1 containment system is shown diagramatically in Figure 6-1. The sump should

e be emptied when full and the contents either reignited or properly disposed.

6-6
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6.2 ZONE 2: WASTE DISPOSAL SITES D-1 AND D-3

The two waste disposal sites within Zone 2 were evaluated as a unit in
the Phase II (Stage 1) study because the number of monitoring wells was
limited in the scope of work. Wells were placed around the perimeter of the
zone and drilled to a depth that allowed only for monitoring of the upper
portion of the water table aquifer. Significant concentrations of
halogenated organics were detected in both surface water and groundwater at
Zone 2. The halogenated organics in the groundwater and surface water
appear, from the performed analvsis, to be the only contaminants present in

significant quantities within the zone.

Hydrogeologic information collected during the Phase Il (Stage 1)
effort indicated that several shortcomings were present in the monitoring

program as established at the zone. These shortcomings are as follows:

o Monitoring well locations provide for only one downgradient
monitoring station. The disposal area that this one well must
monitor is large and probably cannot be adequately monitored by a
single well.

o Monitoring wells were installed to a depth of 20 feet below the
water table in an aquifer that is at least 70 feet thick. The
water table aquifer at Zone 2 appears to be heterogeneous,
containing gravel, sand, and silt/clay lavers. Wells inscalled in
such a manner will probably not be adequate to detect all :ypes of
contaminants that may be originating from the site.

o The upgradient monitoring well contained the highest concentra-
tions (i.e., based on available data) of halogenated organic
compounds. This suggests two possible explanations: contaminants
are originating from another source, or a groundwater mound is
present under the disposal areas and the contaminants originated
from site D-1.

On the basis of information obtained from Zone 2 during the Phase 11
(Stage 1) effort, an expanded monitoring program should be implemented at

the two waste disposal sites to determine whether environmental degradation

g
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has occurred because of past disposal activities and which site is the
source of any found contamination. The recommended monitoring program

includes the following items:
1) Installation of two well pairs and one additional deep well within
Zone 2 (Option 5.2.2)

2) Establishment of two additional surface water monitoring stations
on Ley Creek North Branch (Option 5.2.3)

3) Sampling of all surface water and groundwater monitoring stations

and analysis of collected samples for specific organic compounds
present (Option 5.2.1).

6.2.1 1Installation of Wells

Two new well pairs and an additional deep well should be installed
within Zone 2. One of the well pairs should be installed downgradient of
waste disposal site D-3 near its southeast corner. This well should be
installed within 150 feet of the edge of the visible disposal area so that
if a plume exists, the possibility of detecting it is increased. Figure 5-4

shows the locations of these wells.

The other well pair should be installed between the disposal sites in
the drainage swale. Data from the well pair will provide information on the
possible existence of a groundwater mound at the zone and aid in determining
the source of contaminants if they are present. The location of the well

pair is shown in Figure 5-4.

The additional deep well should be installed next to existing shallow
well GW-3, making this monitoring station a well pair. This well will serve
as an upgradient well to monitor the lower portion of the water table
aquifer. If a groundwater mound exists at the site, the additional deep well
will provide additional downgradient monitoring in the lower section of the

aquifer.

Installation of the additional wells at Zone 2 will provide for the
monitoring of both miscible and immiscible contaminants that may be leaching

from the disposal sites, aid in determining the source of contaminants if
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present, and provide information on the hydrogeology of the area and how the
aquifer may be transporting contaminants. Well installation should follow
the same specifications described in Section 6.1.1 for the installation of
paired wells in Zone 1. Detailed well logs should be developed during the
drilling of the deep wells by obtaining and describing geologic samples.

Samples should be collected at 5-foot intervals using split spoon methods.

Hydraulic conductivities should be determined for the new wells, if
possible, using a slug test method. This information will provide data
about the uniformity of aquifer which is expected to be layered, and allow

for determining plume migration rates,

6.2.2 Additional Surface Water Monitoring Stations

Two additional surface water monitoring stations should be established
on Ley Creek North Branch. These stations should be located above the
inflows from the zone and below the southern drainage area of the zone. The
locations of these two additional surface water monitoring stations are

shown in Figure 5-4.

Data collected from the new monitoring station will be used to evaluate
any changes that occur in surface water quality that may be attributable to
waste disposal activities at sites D-1 and D-3, since base flow appears to
be the result of groundwater discharge in the area. Sampling methods should
be the same as those used in the Phase 1I (Stage 1) effort (as described in

Section 6.1.2).

6.2.3 Groundwater and Surface Water Sampling

Groundwater and surface water should be resampled within Zone 2 to
determine whether contaminants are present and environmental degradation is
occurring. All existing surface water and groundwater monitoring stations,
new wells, and new surface water monitoring stations should be sampled in

the effort.
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Groundwater samples should be collected using a point source teflon

l bailer after the well has been purged of 3 to 5 casing volumes of water

(i.e., removes stagnent water and ensures a representative sample). Surface . 1

water samples should be collected directly from the drainage channel using

the sample collection bottles. Care should be taken not to disturb 1

- B

._ sediments in the <collection process. Sampling equipment should be L |
i decontaminated between monitoring points using an Alconox wash and rinsing Ry

with distilled water.

QA/QC samples should be collected during the effort and would consist

—
of the following samples:
. o One surface water replicate
)
o One groundwater replicate
, o One bailer wash
‘ o One field blank taken at the start of the sampling day.
. These samples should be analyzed for the same parameters as normally

collected samples. The results of this analysis will provide checks on the
adequacy of the decontamination procedures, reproducibility of sample

results, and the presence of introduced compounds.

Sample analysis for the collected surface water and groundwater samples
i should consist of field pH, conductivity, and temperature, and laboratory
; analysis for specific organic compounds using GC/MS methods. The organic
- compounds analyzed should 1include the following extraction groups:
volatiles, acids, base/neutral, and pesticides and PCB's. These groups were
selected for analysis based on the results of the Phase II (Stage 1)
sampling effort. The only contaminants present in significant quantities in
the groundwater and surface water were the halogenated organics. 0il and

grease and total organic carbon were not present in significant levels in

water samples.

. 6-11




Sampling of surface water and groundwater within Zone 2 should be

performed only once, initially, to determine whether a problem exists and to
define the magnitude of the problem. Results of the sampling effort will

dictate any future IRP efforts at the sites.

6.3 SUMMARY OF RECOMMENDATIONS

Additional surface water and groundwater monitoring is required at both
Zones 1 and 2 in order to determine the presence and magnitude of any
environmental degradation that resulted from past disposal activities within
these zones. The recommended monitoring program for both zones includes the
installation of new wells, the establishment of additional surface water
monitoring points, and the sampling and analysis of all surface water and
groundwater monitoring stations. In addition, the fire training area (site
FT-1) requires additional soil sampling. Table 6-1 summarizes the

monitoring program as described in the previous sections.

6-12




(ol Ol e

Nk S B Sk S il By

Aitlayaonp
-uod> dy|neapAYy dUIWIIIIP
01 s{iem mau 15231 8nig o

e By

(ueds SW/00)
1 s3uani1isuod dyue8ro 10j
' sajdues paidayas pue aseaad
g pue |10 Jo gardues 1s3] o
uo 1 IPUTWE JUOD
jOo 1u3IXa [eBlUOZIIOY pue
1P21112A 2utwad13p 031 1S
Bujpunoiins eaie aBeureap
uy ajdwes [yos wiojiad o

A11A120N0p
9 -u0d J21(nrapAy JAUIwWII 1P
03 S{[am mau 1531 3n(g o

$1uan1131SuU0d
Stuedio 10} urds

SK/D9D ‘Ki1o1eioqP] ©

19A3] peray ‘aiea
moyj) ‘ainield
—-dwal ‘ArtarIOnp

-uod ‘yd :prarg o

s3UdN1713I5U0D
stuedio 10)

ueds gW/3o
tAi103er0qET]
19A3]

peay ‘ainjeud
~dwai *Karatrionp
-u0d *‘yd :prarg

$3uUaN113I5U0d
21uedao

10j ueds SW/J9
tAio03ra0qe]
{ana)

peay ‘ajea

moy} ‘aanaead
~dwai *K31Aaga0np
-uod> ‘Hd :piot4d

12A3] pe3ay ‘aileu

MmO} ‘diniead
~-dway *A31A1200p
-uod> ‘Hd :praty

(Youeag yirioN
Nadu1) Aaq uo
S311s moaq pue
dnoqr) suo0il
-e1s Bupio)tuow
131eM adBJINS
mau 7z ajduwes
pue ystiiqeisy

(suoir3els ¢)
SuOjIrIsS a1931EM
aoejans 3uy

-3151xa ajdwesay o

eaie Aemuna
woij aBeuresp
uv uoylels
l1a.,em ascejins
mau apdwes
Pue ysyiqeisy

(suoyiels ¢)
SuoyiPIs 1218M
aoejans Bui
-181xa ajdwesay

M)

aueau 1am daap
mou | aydwes
pue prrisug

(€-a pue §-q
SIS UadMIAq |
‘¢-g 2u1s o
-1peadumop |)
sated (ram

mau 7 apdurs

pue [{ei1su] o

(S119m 9) syam
fQuraoituow Aur

-151xa aydwesay o

(uarpead
~umop pue dn)
sired piam
mau 7 ajdues
pue [{risuj

(ua1pral
-umop pue dn)
sited [[am
mau 7z apdues
pue [leisu}

(Si1om ) SLiam
Quriojtuow 8uy
-1s1xe ajduesay

(8]

Z auoz

1 auoz

Buydweg jeyoads

s1sAeuy

lajeM adejing

131PM punoln

ai1g/auoz

1-9 379vL

AOO0ONVH LV ONTHOLINOW 3dNLAd g3ILSIOONS 40 A¥VWWNS

6-13




R R I e R i e G I e e r———r—
Dhalh - -‘-_-.-.'~'_"_":'":'_‘h'.“.‘“ (AR Bt St et Sy She Thoi S 2a e -2

APPENDIX A

GLOSSARY OF TERMINOLOGY AND ABBREVIATIONS
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DOD
AF
IRP

CERCLA

NORAD
AFB
SAC
NYANG
HARM
TOC
TOX
OFHL
ft/day

gal/min

9 AFFF
CB

o BLS

fr/sec

cm/sec

ATV

ID

1 PVC

Rl - AN

TABLE A-1

LIST OF ABBREVIATIONS

Department of Defense
Air Force
Installation Restoration Program

Comprehensive Environmental Response, Compensation, and Lia-
bility Act

North American Aerospace Defense Command
Air Force Base

Strategic Air Command

New York Air National Guard

Hazard Assessment Rating Methodology
Total Organic Carbon

Total Organic Halogens

Occupational and Environmental Health Laboratory
feet per day

gallon per minute

Aqueous Film Forming Foam
Chlorobromethane

Below Land Surface

feet per second

centimeter per second

All Terrain Vehicle

Inside Diameter

Polyvinyl Chloride
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EDM Electronic Distance Meter
Cl Chlorine !
Br Bromine :
[l
1 lodine
ppm part per million (also equilvalent to milligrams per liter;-
mg/ 1)
i TAC Tactical Air Command
3
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Alluvium
L)
. Aqueoglacial
- Aquiclude
¢ Aquifer

Artesian

Bed

Bedding
R Bedrock

Bentonite

Boulder
)
|
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TABLE A-2

LIST OF DEFINITIONS=*

A general term for all detrital material deposited
permanently or in transit by streams. It includes
gravel, sand, silt, and clay, and all variations
and mixtures of these.

Resulting from or pertaining to the combined
action of ice and water; as, many glacial
deposits.

A formation which, although porous and capable of
absorbing water slowly, will not transmit it fast
enough to furnish an appreciable supply for a well
or spring.

A geologic formation or structure that transmits
water in sufficient quantity to supply pumping
wells or springs.

Pertaining to underground water that is confined
by impervious material under pressure sufficient
to raise it above the upper level of the saturated
material in which it lies if this is penetrated by
wells or natural fissures.

Any tabular body of rock lying in a position
essentially parallel to the surface or surfaces on
or against which it was formed, whether these be a
surface of weathering and erosion, plans of
stratification, or inclined fractures.

The arrangement of rock in layers, strata, or
beds.

The more or less solid, undisturbed rock in place
either at the surface or beneath superficial
deposits of gravel, sand, or soil.

A rock composed of any of the montmorillonite-
beidellite group of clay minerals.

A large detached rock fragment, somewhat rounded
or otherwise modified in shape by transport. A
boulder is larger than a cobble, ten inches (256
mm.) having been suggested as a convenient lower
limit for the diameter.

Loa g 2 4 ale o




Calcareous

Clay

Cobble

Cross-Section

Dip

Effective Porosity

End Moraine

Glaciation

Glacier

Gravel

Groundwater

Consisting of or containing calcium carbonate.

A fine-grained aggregate consisting wholly or
dominantly of microscopic and submicroscopic

mineral particles, derived from the chemical
decomposition of rocks, which is plastic when wet
and hard when dry. The distinctive physical

proprties are due to the presence of clay
minerals, which are hydrous aluminum silicates
that break down into colloidal, exceedingly minute
shreds or flaky particles.

A rock fragment between 64 and 256 mm. diameter,
thus larger than a pebble and smaller than a
boulder, rounded or otherwise abraded in the
course of transport by water, wind, or ice.

A geologic diagram or actual field exposure
showing the geologic formations and structures
transected by a given plane.

The angle at which a stratum or any planar feature
is inclined from the horizontal.

The portion of pore space in saturated permeable
material in which movement of water takes place.

A ridgelike accumulation of drift built chiefly
along the terminal margin of a valley glacier or
the margin of an ice sheet. It has a surface form
of its own and is the result chiefly of deposition
by the ice, or deformation by ice thrust, or both.

The geologic work accomplished by ice, including
erosion and deposition and the resulting effects
of these processes on the surface.

A body of ice consisting of recrystallized snow,
lying wholly or largely on land, and showing
evidence of present or former flow.

Loose or unconsolidated coarse granular material,
larger than sand grains, resulting from erosion of
rock by natural agencies.

Subsurface water in a zone of saturation; phreatic
water.




Hazardous Waste

Hydraulic Conductivity

Lithology

Moraine

Outwash

Permeability

Piezometri. Surface

Porosity

Shale

Silt

Silt Loam

A solid waste, or combination of solid wastes,
which because of its quantity, concentration, or
physical, chemical or infectious characteristics
may cause or significantly contribute to a
increase in mortality or an increase in serious,
irreverisble, or incapacitating reversible ill-
ness; or pose a substantial present or potential
hazard to human health or the environment when
improperly treated, stored, transported, or dis-
posed of, or otherwise managed.

The capacity of a rock or soil for transmitting
water under pressure.

The study of stones or rocks.

An accumulation of drift with an initial topo-
graphic expression of 1its own, built within a
glaciated region chiefly by the direct action of
glacier ice.

Detrital material removed from a glacier by
meltwater and laid down by streams beyond the
glacier itself.

The property or state of being permeable, of
allowing fluids and gases to pass through.

An imaginary surface that everywhere coincides
with the static level of the water in the aquifer.

The property of a rock of containing interstices
without regard to size, shape, interconnection, or
arrangement of openings.

A general term for lithified muds, clays, and
silts that are fissile and break along planes
parallel to the original bedding.

Unconsolidated material finer than sand and
coarser then clay.

A type of soil having over half of the particles
of the size called silt. The amount of material
of sand or clay size is relatively small.
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Solid Waste:

Stratigraphy

Strike

Swell-and-Swale

Till

Topographic Map

(S - L

Any garbage, refuse, or sludge from a waste
treatment plant, water supply treatment, or air
pollution control facility and other discarded
material, including solid, liquid, semi-solid, or
contained gaseous material resulting from indus-
trial, commercial, mining, or agricultural opera-
tions and from community activities, but does not
include solid or dissolved materials in domestic
sewage; solid or dissolved materials in irrigation
return flows; industrial discharges which are
point source subject to permits under Section 402
of the Federal Water Pollution Control Act, as
amended (86 USC 880); or source, special nuclear,
or by-product material as defined by the Atomic
Energy Act of 1954 (68 USC 923).

The branch of geology that deals with the defini-
tion and interpretation of the stratified rocks,
the conditions of sequence, age, distribution, and
especially their correlation by the use of fossils
and other means.

The direction or bearing of the outcrop of an
inclined bed or structure on a level surface. It
is perpendicular to the direction of the dip.

The type of topography caracteristic of the ground
moraine of a continental glacier.

That part of glacial drift deposited directly by
ice, without transportation or sorting by water,
consisting generally of an unstratified, unsorted,
unconsolidated to moderately consolidated, heter-
geneous mixture of «clay, sand, gravel, and
boulders.

A topographic map is a representation on paper
that 1is designed to protray certain selected
features of a section of the earth's surface
plotted on some form of projection and to a
certain scale; that primarily depicts the relief
of the country mapped by shows also its drainage
and cultural features; and that delineates all
features in true latitude and longitude and
therefore all parts in a rigidly correct relative
position.
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Water Table A water table is the upper surface of a zone of
saturation except where that surface is formed by

an impermeable body.

Well Log A systematic and sequential record of geologic
data obtained from a well.

* Stokes, W.L. and D.J. Varnes, 1955,
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INSTALLATION RESTORATION PRCGRAM
Phase IIB Field Evaluaticn

Hancock Field, Mew York

I. Description of Viork:

The purpese cof this task is to deternmine if envirormentzl contarination
12s resulted frez waste disposal preactices at Hancock Field; to provide esti-
zz2tes of the meagnitude and extent of contamination, should contamination be
found; to identify any additional investigations and their attendant ccsts
necessary to properly evaluate the magnitude, extent and direction of movezent
of discovered contaminants. '

The Phase I IRP report (mailed under sepzarate cover) incorporated back-
ground and description of the sites for this task. To accczplish the survey
effort, the contractor shall take the following steps:

Lnbient air mernitoring of hazardous and/or toxic materizl and Air Force
personnel shall be accozplished when necessary, especially during the crillirng
operation. . Y

A. General

1. The contrazctor shall visit Bancock Field to acquire the necessary
background materizl and to become familiar with the sites being investigated.

2. The contractor shall review the Phase-I Records Search Report
(zailed under separate cover) for Hancock Field to obtain an understanding of
the probless being investigated.

3. Determine the areal extent of each site Dy reviewing available
aerizl photos of the base, both historical and the most recent ranckronatic

and infrared.

4, Locations where surface water sacples are collected shall be zarked
with a2 permanent marker, and the location recorded on a project map for .the
zone, ’

5. Vater szopling shall be acccmplished only once at each locc,-on.

6. All water szeples shall be anzlyzed on site by the contractor for

pH, teczperature and specific conductance Sampling, Dax luum holding time and
creservatiocn of szoples cshall str*ctly comply with the follewing references:
Cxazination of ?a“o" ard Hastewszter, 15th =¢. (1987), po. 35 L2; ASTM, Part
31, pp. 72-82, (1¢76), Method D-3370; anc Vethods fo" neczicz) trnalvsis of
Wzters and astes, EPA Manual £00/L-76-020, pp. xiii xix (1679).

7. Lguifer testing shall be conducted within each of the zeones iisted
"3" helow tc estirate the direction and rate of grcouncwater zovecent.

3 -
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8. Field data collected for each zone shall be zlotted and capped.

T e nature of contazination and the magnitude and rotential feor cortaminazns
lcw within each zone to receiving stireans and grouniwaters shall be ceter-

m;ned or estizated. Uron cozpletion of the sazpling and zralysis, the data
shall be tabulated in the rext R&D Status Report as sgecified in Item VI nelcw.

9. Wells shall be of sufficient depth to collect samplss representa-
tive of aquifer quality and to intercept contacinants if they zre present :in
the surface aquifer, The average depth of each well is anticipated to Te 30
feet and shall be screened throughout the entire saturated thickness of the

soil aguifer,

B. Cornduct the following specific actions a2t sites identified at Eancock
Field.

1. Zone PDisposal Sites D-3 z2nd D-

a2, Install 2 maxipum of s=ix groundwater monitoring wells within

b. Collect one grouncdwater sample frez each well.

¢. EFach groundwater sample shall be anzlyzed for total orgarnic

carton, total organic halogen (&STH¥ Sec II Vol 11.02) and cils and greases using
IR Method. The required limits of detection for the above znalyses is given in

attachzment 1., Three of the groundwater sazples collected shell be anzlyzed by
the contracter for volatile aromatic and volatile nhalocarbon cccpounds using G
techniques. .
d. Collect three surface water sacples fro= the culvert adjacent
Site D-3. Arnalyze the surface water samples collected for total organic
a'bon, total crganic halogen (ASTM Sec II Vol 11.02) and oil aad grease using
R Method. The required ligits of detection for the above analyses is given in
ta . One surface water sampling locaticn (the most downstream sarpling
ation) snall elso be analyzed for volzatile aromatics and volztile halocarbon

pounds using GC techniques.

[o]
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e. Collect a maxiruzg of three sediment sarmples froz the culvert
adjacent tc Site D=3, Analyze each sediment sacple coliected for oils and
greacses using IR Method arnd total organic halogen (ASTM Sec II Vol 11.02). The
recuired lizits of detection for the above analyses is given in attachment 1.
Cne zecizent sacrle shall be analyzed for vcletile erocatic and velatile
ralocarben cozgounds using 2C techaiguec.

2. Zore 1, FTire Training trez (Site TT-1) and Disposal Site (D%

a. Ipstall a zaxizum ol five croundwater zZsonitoring wells within

tals zone.,

5. Collect one groundwater saz:tle {recz esach well,

N




¢c. Each s"cuncwaue" sa=ple shall be arnalyzed for totzl organic
carbon, totzl organic halogen J[ASTM Sec II Vol 11.02) and il and grease using
IR Method. The required lizils of detection for the atove anzlyses is given i:
attachoent 1. Three of the groundwater sacples collected shall be analyzed b
the contractor for vclatile aroaztic and volatile halocarson conpounds using G

techniques.

d. Collect a maximum of six sedizent samples frex the runoff
area along the northern perimeter of the zone., Each sedizment sample shall be
analyzed for oil and grease using IR Method and total organic halogen (LSTM Se¢
I Vol 11.02). The required limits of detecticn for the zdove analyses is give=x
in attachment 1. 7Two sedizent szmples shall be analyzed for volatile arocati
and volatile rhalocarbon compounds using CGC technigues.

e. Collect five surfzce water sa=ples frcem the runoff area north ¢
sites FT-1 and D-5. Each surfzce water sample shall be analyzed for total or-
ganic carbon, total organic halogen (ASTM Sec II Vol 11.02) and oil and grease
using IR Method. The required limits of detection for the above analyses is
given in attachment 1. One surface water sample (the cost cdownstream sacpling
location) shall z2lso be analyzed for volatile aromztics and volatile haloczrbons
using GC techniques.

C. A corcbined caxigum of ten groundwater conitoring wells shall be
stalled in zcnes 1 and 2. .

D: Well Installation and Cleanup

Well installations shall be cleaned up following the completion of be
well,. Driil cuttings shall be removed and the general area cleaned. Tne act
location of wells in each zone shzll be detercined in the field.

E. Data Review
Results of sampling and znalysis shall be tatulated and incorporated
as they becore available in the R&D Status Reports and forwarded to the
USAF OEKL for review as specified in Item VI below.

F. Reporting

)=

1. A draft report delineating all findings of this field investigz-

tion shall be prepared and forwarded to the USAF QEZL as sgpecified in Item VI
below for Lir Force review and comment. This report shall include a2 discus-

n of the regicnal hydrogeology, well logs cf &2ll project wells, date froxz
wa:°” level surveys, ajuifer test results and conclusicns, water quality
analysis results, available geohydrologic cross secticns, groundwater surfac
and gradient vector maps, vertical and horizcntal f{low vectors and laboratory
guzlity assurance information., The report shall follow the USAF CEBL suppli
ferzzt (mziled under separate cover).

- 2. Estimates shall be made of the magrnitude, extent and direction cf
nmovezent of contazirants discovered. Potentizl envirorzental conseguences cf
diccovered contazination shall be identified or estimated.

. Specific requirements, if arny, for i'uture groundwater znd surfzcs
nitoring n~u be icentified.
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G. Quality Assurance

The quelity assurarnce specified in Section H
15 applicable to this order,

, Fara (xxi) of the contract

II, Site Location and Dates:
Hancock Field NY
(Syracuse-Bancock Internaticral Airport)
USAF Clinic/SGPAZ :
Cates to be Established v (
III. Base Support: None

IV. Coverrncmert Furnished Property: Nore

V. Governcent Points of Contact:

1. Capt Robart Bauer 2. Col Jerry Lougherty ]
USAF OEHL/CVT HQ TAC/SCGPAE ;
Brooks ALFB TX 78235 Langley ATB VA 23665 )
(512) 536-2158 (8ou) 76L4-2180
AV 2840-2158 AV 832-2180

-

3. USLF Clinic Hancock
HEancock AFB NY
(315) 458-5500, Ext
AV 587-9566

L)
N
ON
O

VI. 1In addition to sequence numbers 1, 5 and 11 listed in itch 1 to the
contract, which are applicable to all orcers, the sequence numbdser listed below
are applicable to this crder. Also shown are data applicable to this crder.
Sequence Nr Block 10 Block 11 Block 12 Block i3 Blocx 14 -
4 CNE/PR 6 MAC 6 MAC g MAC #

#Contractor shall supply the USAF OEHL with 15 copies of the dralt report znd
S0 copies plus the original camera ready copy of the {iral repcrt,
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REQUIRED LIMITS COF DETECTICN
FOR ANALYSES

-

Tecal Organic Carbon - 1 milligram/1

Qils and Grease (IR Method) - 0.10 milligram/l (waters)

-~ 100 micrograms/gram (sediment or soil)

Total Crganic Halogen (TOX) ~ 5 microgram/!l .

n' . ' . R .
N YDA T

Volatile Aromazic and Volatile Halocarbons ~ Detection limits as spe-ified
for compounds listed in EPA Methods 601 and 602.

Lzch 1
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Hvorstev (1951) Well Test Method
(Freeze and Chery, 1979)

The simplest interpretation of piezometer-recovery data is that of Hvorslev
(1951). His initial analysis assumed a homogeneous, isotropic, infinite medium in
which both soil and water are incompressible. With reference to the bail test of
Figure 8.20(a), Hvorslev reasoned that the rate of inflow, ¢, at the piezometer tip
at any time ¢ is proportional to the hydraulic conductivity, K, of the soil and to
the unrecovered head difference, # — A, so that

q(t) = nr’ % = FK(H — h) (8.31)

where F is a factor that depends on the shape and dimensions of the piezometer
intake. If ¢ = ¢, at t = 0, it is clear that q(t) will decrease asymptotically toward
Zero as time goes on.

A
B

Y U —t=® {(and t <0}

t +dt Tg
>
Q
Y

T —_—t
JC -
—1=z0

- o
_,1 '.'-R tlhrs)

(a) (o)

Figure 8,20 Hvorsiev piezometer test. (3) Geomeury; (b) method of analysis.

Hvorslev defined the basic time lag, T,, as

T, = %’E (8.32)

When this parameter is substituted in Eq. (8.31), the solution to the resulting
ordinary differential equation, with the initial condition, # = Hyatt = 0, is

H—h _ _.r
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A plot of field recovery data, H — h versus t, should therefore show an exponential
decline in recovery rate with time. If, as shown on Figure 8.20(b), the recovery is
normalized to H — H, and plotted on a logarithmic scale, a straight-line plot
results. Note that for A — h/H — Hy, =0.37,In(H — h/H — H,) = —1, and from

UGS WP,

Eq. (8.23). T, = t. The basic time lag, T,. can be defined by this relation; orif a I
more physical definition is desired, it can be seen, by multiplying both top and bot- ]
tom of Eq. (8.32) by H — H,, that T, is the time that would be required for the T
complete equalization of the head difference if the original rate of inflow were !

maintained. That is, T, = V,q,, where V is the volume of water removed or added.

To interpret a set of field recovery data, the data are plotted in the form of
Figure 8.20(b). The value of T, is measured graphically, and K is determined from
Eq. (8.32). For a piezometer intake of length L and radius R [Figure 8.20(a)], with
L/R > 8, Hvorslev (1951) has evaluated the shape factor, F. The resulting expres-
sion for A’ is

K = I (LIR) '2"1_‘;;”‘) (8.34)
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Pump Test Data and Analysis

Well No.: _ GW-4

H: _35.64  fe,
HO: 27 fe.
H-h /H-H, t (sec) o
®

N, .13 1797 .,-]
h, .19 984 -
by .31 445
N .42 189 -
4 1
b .54 87
b .65 44
h6 .77 21
7 .
b .88 9 - .:{
hg 1.00 0] ; :
hio
b1 .
hio 0;
B3 B
LA
hys
hig -
Ry
hig
hig :
B0 ]

Regression Analysis

Correlation: —:9276
Slope -.0011
} Intercept :_—+3745
o T ;. 582.4

o

. -6
' K=(r2)1n(LR)/2LT0 £ 1.64x10  fr/sec

T RN . . oo Soute e NN . . PN .
. - . . . R . - A -~ . P N . - .. .
M‘* Saindbe LR, S S W S § WA S ol UL AP T UG P . AP P T W M A O i
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Pump Test Data and Analysis

Well No.: GW-6

H:_ 24489 f¢,
H: 32.0 fr.

, .. , .
. )
AR, ) VDTSN, [V | TR R

o
H—hz/H—Ho r (sec)
h, 0.859 8.9
h, 0.719 26.6
hy 0.578 49,6 ]
h, 0.437 97.6 o
hs 0.297 205.6 ]
he 0.156 774.6
h7
h8 -
hg ) .
Ry
th
hll
P12
P13
hl&
P15
P16
h17
h1g
"9
R20
&
;‘ Regression Analysis
ﬁ Correlation:__=0.9201
-j Slope . -0.002
: Intercept :__-0.438
EC To ;. 280.9
;- K=(r2)1n(LR)/2LTo f 3.4x10~° ft/sec

P n PR, SR INCIL SP R, SR I S L. P Y T R T

4. a8 &' m.  atacoaw -
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Pump Test Data and Analysis

Well No.: GW-7

H: 21.02 ft.

H 30T g ]

H—hz/H-Ho t (sec) \ L

?“_fﬂ

h1 -.1087 8.4 ;'{f:

h, -.2306 17.8 .

h3 -.3696 29.7 "
ha -.5310 44,4
h5 -.7346 64.4
h6 -.9649 88.4
h7 -1.,2801 126.4
h8 -1.7429 185.4
hg -2.6311 . 329.9

[= SR - S - - S~ - S u
[l R Y T N
O X O W N = O

=
N
o

Regression Analysis
Correlation:_=-.9924
Slooe : -.0078
Intercept :_-~.1725

T + 104.59
Q R ——

K=(r2)1n(LR)/2LTo s 9.1x10~6 ft/sec
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Pump Test Data and Analysis

Well No.: _ GW-8

H: _ 19.1 fr.

HO:____ 29.3 fe.

H_hz/H-Ho t (sec)

h, 0.902 ' 1

h, 0.804 8

h, 0.706 14
0.608 25

b,

h5 0.510 38
0.412 55

b

h7 0.314 78

h8 0.216 115

hg 0.118 178

2 B

th 0.020 520

h11

b2

B3

hllo

h15

hie )

h17

hig

b9

h

o 20
2. Regression Analysis

Correlation: -+ 976

Slope :_ —.007

————————————————

Intercept :_ -.401

——————————————

° To s 82.10

2 -5
K=(r )ln(LR)/ZLTo 2 1.2x10 ° fr/gec

. S e e . o . e
L . . e e e ~ .- .
WPRCEPUR PR L) ad ey < . S ot h . -
- PRy PP PRV PP N T W P SR A

htendbeiindifaiege L ga M & . 4 ¢ __ a . . g o e . A . o




Correlation:
Slope
Intercept :

T :
o)

Regression Analysis

——————————

-0.998
-0.003
-0.124
285.79

-6
K=(r2)1n(LR)/2LTo £ 3.4x10 ~ fr/sec

I D i A/ el i S S A S SPR I i sne seat i 2 s P — m
—e
Pump Test Data and Analysis o
Well No.: GCW-9 o
. 20.6 fc. o _.
H :;L_ft' :
H-hz/H-Ho t (sec)
hy 0.915 12
h2 0.871 24 .
h3 0.822 39
0.757
hA 61
h5 0.681 90
h 0.605 122
6 1
h7 0.539 154 j
« 4
h8 0.457 204 ».“
h9 0.408 242 }
4
Rio 0.360 279 3
hy, 0.307 328 R
h12 0.257 384 .:
h13 0.197 478 j
h1a 0.150 576 _:
l"l15 0.109 691 :i
hlé - 0.065 89?2
b7 :
big
hig ‘
h20 .




Pump Test Data and Analysis

Well No.: GW-10
27.87
30.68 fe.

L A ¥ L W W P R P Uy —
« ST Ve TV S e e wew EREEAE I Sl Al i Al Al A Ped i s e e s o el Al s e o 4 e ol o]
. - - - - - - - . . - . - -
) .

CEmE ot~

H-h_/H-H
z o

t (sec)

0.644
0.466
0.288
0.110

O 00 w4 O v & W N

= S S - e S = S~ -~ - = = M - S S S sl o
— p— — — — —
[V Y S TR N S &)

—
(=]
[

o
—
~

jo
—
[e 7]

=g
—
O

=2
[
(@]

70
129.5 .
241 '
519.4

P

W\ _JN0NN

s e

Regression Analysis

Correlation: ~-997

Slope . 004

Intercept : 2398
195.9

T :

o]

-6
l<=(r2 ) ln(LR)/ZLTo £.89x10 " fr/sec

s
5
l.
.
g
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JJ_;BJD LBASSOCIATES

A Company of Science Applications, Inc.

’ 8400 Westpark Drive, McLlean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Well No.: Gh=0o. --@

t Project: Hancock Field Owmer: U.S Air Force
Drilling Summary: ;
Total Depth:_36.5' BLS Drillers: Empire Sojl
l. Borehole Diameter(s): (R. Bush)
6" Rig Type: CME-45
Elevation: Land Surface: 393.7' Bict(s): Auger
Top of Casing: 390.0' Drilling Fluid Type: water
Supervisory Geologist: A. Lapins Amount Use:
Log Book No. 1 pp-_25-31 Water Level: 390.6" .
'_ Well Design: - J
. Casing: Material: PVC Screen: Material: PVC .;
Diameter: T') ;DfZ 1/4" 0D Diameter: 2" |
Lengch: 18' Sloc: .02" slot o .-
Filter: Material: 4 Q sand Secting: 15'-35' BLS .;
Setting: 10'-36.5' BLS Seals: Type: Bentonite/clay -4
Grout: Type: #l Portland Cement Setting: 8'~10' BLS/5'-8' BLS ;:
Setting: LS-5' BLS Surface Casing: PVC/steel * L9
Other: 3' of clay seal on top of bentonite to help stop anular flow

Pumping Race: 10 gpm

Time Log: Started Completed

Drilling: 9/10/83 0938 hr 9/10/83 1118 hr
SN Inscallacion: 9/10/83 1328 hr 9/12/83

Water L~al Reading: 6' BLS 3.1' ALS

Develop..ent : 9/12/83 1139 hr 9/12/83 1227 hr
. i Well Development:

Mechod/Equipmenc: pump/drill rig pump

Static Depth to Water: 3.1' ALS - Artesian
. Pumping Depth to Water:

Volume Pumped:

480 gal.
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Project:
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ASSOCIATES

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Hancock Field

LAl Bl -
Pl b of S ity w, e et aads aa v I W W Ny

DRILLING LOG

Owner: U.S. Air Force Well No.: GW-5

Location: Field Book No.: 1 pp 25-31

Log By: A. Lapins

Driller: Empire (R. Busch)

Rig Type: CME-45
Reference Total
Point: Depth: 34.5' BLS
Re?erence Date Time
Point

Elevation:

Site Sketch

Water Level:

Drilling Started:9/10/83 0938hr
Drilling Completed:9/10/83 1118hr_.
390.6"

2 Legend
- 30 g n ~ S.I. Sampling Interval
§ Rec. Recovery
Sl 2 e Grain Size DESCRIPTION ?
E— Eg 3 and 50 to 40%
= some 40 to 10%
trace 10% or less
i 0-1' BLS dark black organic rich soil, swampy;
I 1 + BLS pinkish white (5 YR 5/2) silt and
" clay, some very fine sand, moist.
i #1 S.1. 4.5'-6,5' BLS Rec. 2.Q"
- 3 1.65' soft dark gray clay (10 YR 4/1), trace very fine sand,
i 3 trace organics; brown to yellowish brown
[ 3 mottling; moist; plasti~.
B 4 .15' soft gray clay (10 YR 5/1), some very fine sand,
f moist; plastic.
{ .20' very soft gray clay (10YR 5.1); wet; plastic.
|| __ _|SS#2 S.1. 9.5-11.5' BLS Rec, 1.6'
[ Ee= 1 1,6' soft dark grav clay (10 YR 4/1); wet;

2 s A

4

" -

A s
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ASSOQOCIATES o
A Company of Science Applications. Inc. DRILLING LOG
{400 Westpark Drive, McLean, Virginia 22102

GW-5 {(cont'd)

z L
I IR
< i 2 ﬁ 3 DESCRIPTION o
3 51 3
] .
- 1 plastic. -
s - @
t 1 -
E 1
- 1
i SS#3 S.I. 14.5-16.5' BLS Rec. 1.8 " e
: : . WOH 1.8' soft gray clay (10 YR 5/1); very fine sand ]
t " and clay laminations; wet; plastic;
F =] " weight of hammer drove splitspoon 2' (WOH)
S S " 1
L )
L t
L ! :
b —l :
i ]
- o
F SS#6 S.I. 19.5-21.5' BLS Rec. 1.9'
20 i DT WOH 1.9' soft clay, some silt and very fine sand,
- " grayish brown (2.5 Y 5/2); saturated; slightly )
F " plastic; weight of hammer drove split spoon 2'.
S
i
* .
[ R
[
i SS#5 S, 1,.24,5-26,5"' BLS Rec 2!
R
25 R EEE WOH 1.35' very fipe sand and clay: crayish hrown

Page 2 of 3
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A Company of Science Applications, Inc.

DRILLING LOG

8400 Westpark Drive, McLean, Virginia 22102

GW-5 (cont'd)

Graphic lLog

Depth (feet)

DESCRIPTION

(10 YR 5/2); wet,

.3'fine sand, some clay; dark reddish brown

(2.5 YR 3/4); wet.

.15'very fine sand, trace clay; very dark

grayish brown (2.5 Y 3/2); wet.

LAND B B JEN BN BN BN auma )

.1. 29.5-31.5' BLS Rec. 2.0'

.55' cave in material: fine gray and reddish brown sand and

clayf{mixed).

1.45' medium sand and eravel oradine tn fine cand: dark orav

wles e

(10 YR 4/1); large pebbles in gravel @

.05' diam.: .005' reddish brown laminae thraush center: wer

| I N Sut Suth fN DEun BEE S s

34.5-36.5"' BLS Rec. 2.0'

1.05' cave in material; fine gray and reddish

brown sand and clay (mixed); wet.

Pl VSHN 8

.75' fine to medium sand, trace clay; very

dark gray (10 YR 3/1); wet,

.2' very fine to fine sand, trace clay; dark

gray (10 YR 4/1); wet.

LA Z00 SOt S Suun Sun S SN Suuh Sett Jene gun Sumt e oun NN S e SEN M St SEn SN

Page_3 of 3
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" A Compeny of Science Applications, Inc,
. 8400 Westpark Drive, Mctean, Virginia 22102

WELL CONSTRUCTION SUMMARY

Project: Hancock Field Owner: U.S. Air Force Well No.:GW=4_. _
Drilling Summary:
Total Depch: 35' BLS Drillers:  Empire
Borehole Diameter(s): (R. Bush)
o) 6 Rig Type: CME-55
B Elevation: Land Surface: 390.1' Bit(s): _ Auger .
Top of Casing: 392.0' Drilling Fluid Type: water
Supervisory Geologist: A. Wickline Amount Use:
Log Book No. 2 pp.17-21 Water Level: 390.6'
10— Well Design:
Casing: Material: PVC Screen: Material: PVC
Diameter: 2" ID. 2 1/4"0D Diameter: 2" )
Length: 15 Slot: -02" “
Filter: Material: % Q sand Secting:  13'-33' BLS
20 - Secting: 10'-35"'" BLS Seals: Type: Bentonite
Grout: Type: #1 Portland Cement Setting: 8'-10' BLS
Setting: LS-8' BLS Surface Casing: pvc/steel
Other:
°30 A
[ :
g ..Time Log: Started Completed
Drilling: 9/10/83 1028 hr 9/10/83 1259 hr
;. w0+ Inscallacion: 9/10/83 1318 hr 9/12/83 0853 hr
i Wat:r Level Reading: 12.5' BLS 06" ALS
1 Development : 8/15/83 1120 hr 8/15/83 1415 hr
- 1 Well Development:
' Method/Equipment: pump on drill rig __i
; Static Depth to Water: .06’ ALS B
;_ Pumping Depth to Water: 15.4 BLS :
[ ¢ Pumping Rate: 2 gpm i '

Volume Pumped:

310 gal.

L

o,

-

AN,
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JJIRU R associaTes DRILLING LOG | -

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Hancock Fic¢ld Owner: _|i, g, air Force Well No.: guw_4
Location: Field Book No.: 2 pp17-21 '
Log By: A. Wickline :
Driller: Empire (R. Bush)
Rig Type: CME-55 .
Reference Total i
Point: Depth: Auger -
Reference Date Time _
Point f
Elevation: Drilling Started:9/10/83 1028hr .
Drilling Completed:9/10/83 125%hr &
Site Sketch Water Level: 390.6" - !
2 Legend
o §° E - ~ S.1. Sampling Interval y
§ Rec. Recovery - a
< % @ Grain Size DESCRIPTION .
3 and 50 to 40% -
§' & ‘E‘ g = some 40 to 10% 1
trace 10% or less 1
0 ]
: ;
- Cuttings: dark brown silt and fine sand
-
5 T; | |ss#t S.1. 5-6.5' BLS Rec, 1,.5'
: i 2 .35' fine sand and silt with clay and
N [ [ 3 silt laminations; dark brown
" 2
< i iy 3 (10 YR 3/3); dry.
’ [ 1.15' clay, some silt, trace fine sand;
1 dark brown (10 YR 3/3); dry; some
, 1 mottling; increased density.
q —
) 10 L SS#42 S.I. 10-11.5" BLS Rec. 1.3'
e Page 1 of 3
iy Sondlaofuniie .~. o - OOy e i .;.(.~ ‘;:';‘;4.‘..:: L, . ;A‘_,\ .
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: D) ASSOCIATES DRILLING LOG

A Company of Science Appiications, Inc.
~400 Westpark Drive, McLean, Virginia 22102

ﬁ

:

]
¢
b

GW-4 (cont'd)

~ .
AL IR -
SIEE - g g DESCRIPTION b
£ AT E |
)
i 1 .65' fine sand and silt, some clay;dark :
i 2 brown (10 YR 4/3); moist. K
g 1 .65' silt and sand, trace fine sand: ) .
: gray (10 YR 5/1); wet; plastic. 7 ]
I o,
| f<
4
[ ®
1 SS#3 S.I. 15-16.5' BLS REC. 1.5°'
i 1 1.0' silt and sandv, trace fine sand; »
! 1 gray (10YR 5/1); saturated; )
}; 1 plastic. j
i .3' clay and silt, some sand; gray
r (10 YR 5/1); wet; plastic.

i [}
L
L
i SS#4 S.1. 20-21.5' BLS Rec. 1.5
- 1 1.5' silt, some clay and fine sand;
- 1 gray (10 YR 5/1); wet; plastic . ‘.:;:'.
t > i
§ L -
-
SR —
{ L
3
} L
’ L
L‘S [ SS#5 S.1. 25-26.5' BLS Rec. 1.5°

Page_2 of 3




ASSOQCIATES DRILLING LOG

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

GW~4 (cont'd)

R T S A R B Ty — M s e e e o o ]

2
% g } 1 v
=]
< E 9 g g DESCRIPTION
2 §F1 3
-]
25
: 2 .9' same as above
3 -6' very fine sand, some silt: dark
5
z 4 reddish gray (5 YR 4/2);: wet;
b
3 non plastic.
_‘P
30 ai . _|.ss#6 S.I. 30-31.5'BLS _ Rec. .8
. 3 .8' fine and medium sand, some silt: weak
- .
A 3 red (10 R 4/4); wet; non-plastic.
. 3
L
-
N
15 _“L_ SS#7 S.I. 35-36.5'"' Bec 1.3
- 2 1.3' fine to medium sand, trace silr
I 2 and clay; gray (10YR 5/1 ): wet:
I 1 non plastic.
:
> 4 —_
3
I. [
r
b
[
° 40
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A Company of Science Appilications, Inc.
- 8400 Westpark Drive, McLean, Virginia 22102

Hancock Field

I JONL AP Nt e i e gt Al e Bt Dt A

WELL CONSTRUCTION SUMMARY

Owner: U.S. Air Force

Well No.: Gi=6

A. A
ahilicnd

Drilling Summary:

Total Depth: 70.3' BLS

Drillers: Empire Soil

Borehole Diamecer(s):

(R. Bush)

6" Rig Type: _ CME-45

Elevation: Land Surface: 394.8'

Top of Casing: 397.3"

Bic(s): Auger

Supervisory Geologist:

Log Book No. 1

Drilling Fluid Type: water
A. Lapins Amount Use:
pp.__1-14 Water Level: 389,20

Well Design:

Casing: Material: PVC . Screen: Material: PVC
Diameter: 2" ID-2 1/4" OD Diameter: 2" _
Length: 12.2! Sloc: 10/inch, .02" slot _
Filter: Material: 4 Q sand Setting: 10'-30"' BLS

Setting: 7'-70.3' BLS Seals: Type: Bentonite
Grout: Type: #1 Portland Cement Setting: 5'-7' BLS
Secting: LS-5' BLS Surface Casing:__ PVC/steel
Other:

/| Time Log: Started Completed
Drilling: 9/7/83 1435 hr 9/8/83 1629 hr

Inscallation:

9/9/83 1045 hr

9/10/83 0746 hr

Wacer Level Re~4ing:

6' BLS 5.6' BLS

Development :

9/12/83 1546 hr

9/12/83 1624 hr

‘ -
75 4 Well Development:
Method/Equipment: pump/homelite 111521A centrif. pump
Static Depth to Water: 5.6' BLS
- Pumping Depth to Water: 29.5' BLS
' Pumping Rate: 2.8 gpm
Volume Pumped: 11

2Agals.

N~ e e T e
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JJIRUBS associaTes DRILLING LOG =

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Hancock Field Owner: _U.S., Air Force Well No.: GW-6
Location: Field Book No.: 1 pp 1-23 i
Log By: Andris Lapins

Driller: Empire (R. Bush)
Rig Type: CME-43

Reference Total ;
Point: Depth: 69.5' BLS 1
Reference Date  Time p
Point .
Elevation: Drilling Started:9/7/83 143 2
Drilling Completed:9/8/83 1629 i
Site Sketch Water Level: 389.2' -
= ]
~ -§° 5 Z Legend | '.
8 g S.1.-Sample Intevval - ;
=1 T I g Rec.-Recovery DESCRIPTION 3
= 'g- 5 3 Grain size "
E‘ 3 R = and- 50-40% 2
some~ 40-10% trace- 10% or less -
0
[ b
- Cuttings: silt and very fine sand, trace clay; gravish
[ | SS#1 S.1. 4.5-6.5' BLS Rec. 1.4'
5 1 ' 3 0.55' very fine sand and silt, trace clay: loose; :::;
i 3 olive brown(2.5 Y 4/4 moist).
[ 3 0.60' very fine sand and silt, trace clay; logse .
- 3 grayish brown (2.5Y 4/2 wet). ’
- 0.25' very fine sand and silt, trace clay; loose;
i ~ gray (10 YR 6/1 wet).
-+
! -
| 1ss#2 S.I. 9.9-11.5' BIS Rec. 1.5 i
10 i 1.5' very fine sand; loose; dark grayish brown

‘ Page 1 of 6
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Company of Science Applications, inc. ———~—.-
Westpark Orive, MclLean, Virginia 22102 R
GW-6 (cont'd) -}‘.ﬁ
- U
£ S
3 ¥k 3 ;
-
- 2 K] g § DESCRIPTION S .1
£ LB 3
[--]
L: 1 ..L. (10 YR 4/2 saturated). ".J‘
2 T
b 1 :~ 4
.F - ‘:
[ 4
- - ®
{
l R
! SS#3 S.1. 14.5-16.5" BLS Rec. 0.7’ - .j
: 1 I 0.7' very fine sand; loose; dark gravish j
1 _.. brown (10 YR 4/2 saturated).
| 2

8 3 _-
L 1
1 L __
o SS#4 . S.I. 19,5-21.5"' BLS Rec. 0.8'
2 0.8' very fine sand grading to medium sand; looses
3 dark gray to dark grayish brown (10 YR 4/1;
4 4/2 saturated).
4

Yy rror v v v vrvayf§ >

L/NRED SSN Sumn Sun Bumn am g

SS#5 S.1. 24.5-26.5"' BLS Rec. 1.9’

4 1.3'" very fine sand grading to coarse sand

Page 2 of_ 6
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JJI8UBY associaTes
._ A Campany af Science Applications, Inc. DRILLING LOG
. . BA0O Westpark Drive, MclLean, Virginia 22102

GW-6 (cont'd) B
-~ z
s B gy E
Sl 2 e g 5 DESCRIPTION
3 B 3
-
25 -
i 3 .<L.and ravel; dark gravish brown (10 YR 4/2, saturared); laose
t 3 .6' very dark gravish brown till (10 YR 3/2.
r 4 wet); very fine to coarse sand and silt
t trace clay with large ( .05' diam.) subangular
: _cobbles; dense; stiff.
[ SS#6 S.I. 29.5-31.5' BLS Rec. 1.9'
[ 7 .8'very dark grayish brown till (10 YR 3/2 moist);
3GI 11 N very fine to coarse sand and silt, some gravel,
L 15__ trace clay; subangular pebbles; dense; stiff.
) 17 Note: sample included cave-in material

of very fine to coarse sand and gravel.

1 _S.I. 32.5-34.5' BLS Rec. 1.9'

-6' very dark grayish brown till (10 YR 3/2 moist);

very fine to coarse sand and silt, some gravel,

trace clay, subangular pebbles: dense.

L_ 1.3' very fine sand some silt; dark grayish brown

(10 YR 4/2 saturated); loose.

Driller reports chanee ig litholgoy 15.5' RLS

"harder layer"

Driller reports change in lithology at 37

BLS "softer layer" cuttings: coarse sand some silt.

S.I. 39.5-41.5 BLS Rec. 2.0'

L
r SS#7
 Bi%Qia
- z.:gga 3
r D:‘Zo
b ¢ ..' 3
- ':,30.0.:6-€
- P2e0d 6
F’ 35+
o [
i
b
. {
- g | SS#8
° ! : 9

40

1.12' medium to coarse sand and silt some

Page 3 of_ 6




ASSOCIATES

Depth (feet)

Blow Count (N)

Caompany of Science Appiications, Inc. DRILLING LOG
Westpark Drive, McLean, Virginia 22102
GW-6 (cont'd)
-
i DESCRIPTION

T

LI Nl [ M B AN M NN |

ML I DAL ANL A B0 B BN BRA SN

LENL ZNih S Suun S SEeh Sun S GEE Ehe s Sums sun S Ean Jmes SN AN s amay Eun |

r—v—yrv

Page_4 of 6

10 gravel, trace clay, dark gray (5 YR&4/1, saturated):
9 loose.
9 .88' weak red till (2.5 YRS5/2, wet); very
fine to coarse sand and silt, some gravel,
trace clay; slightly plastic.
SS#9 S.1. 44.5-46.,5' BLS Rec. 1.8
3 -85' dark gray till (5 YR 4/1, moist); very fine to coarse
5 sand and silt, soﬁ; gravel, trace clay; with
5 several subangular pebbles ( .05' diam.);
8 _ dense; stiff. i
. 95" reddish brown till (5 YR 4/3 wet); very
}  fine to coarse sand and silt, some clay and
| gravel; subangular pebbles ( .05' diam.);
medium soft, slightly plastic.
SS#10 __S.1. 49.5-51.5' BLS Rec. 1.2
; 8 1.2' reddish brown till (5 YR 4/3. moist to wet):
11 very fine to coarse sand and silt, some clay and
15 gravel; subangular to angular pebbles; medium
soft, slightly plastic.
SS#11 S.1. 54.5-56.5' BLS REc. 1.55'
1 1.55' very fine sand and silt, trace clav;: reddich
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{ A Company of Science Appiications, Inc. DRILLING LOG —_— .
.- 8400 Westpark Drive, McLean, Virginia 22102 ]
: GW=6 (cont'd) '
- Py
L .| E .
b N
2 3 DESCRIPTION S |
9 .
3% 32
=
1] brown (5 YR 4/3, wet); slightly plastic;
1. medium stiff. 8
3
»
!
4
SS#12 S.1. 59.5-61.5' BLS Rec. 1.8 .J
19 1.1' very fine sand, some silt; reddish brown R
27 (5 YR 4/3, wet). '
35 1 .17' coarse sand and gravel, trace silt; reddish i
brown (5 YR 4/3, wet), loose. ]
.10' very fine sand, some silt; reddish brown ﬂ
(5 YR 4/3, wet). E
- .10" coarse sand and gravel, trace silt; reddish
. brown (5 YR 4,3, wet); loose.
.02' very fine sand, some silt; reddish
SS#13 g brown (5 YR 4/3, wet).
13 : 31! Cow oravel]l trace <cilt- readdich
40 brown (5 YR 4/3. wet): loose.
49
72 S.I. 64.5-66.5"' BLS Rec. 2.0'
.73" very fine to fine sand, some silt: reddish
brown (5 YR 4/3, wet),
1.26' dark gray till (5 yr 4/1, moist); very fine to
coarse sand and silt, some gravel, trace clav:
subangular pebbles; dense, stiff.
!
SS#14 S.I. 69.5-70.3" Rec. .8'
91 .8' dark reddish gray till (5 YR 4/2, moist to

dbdeting _
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18U B3 associaTES

C::mpany of Science Applications, Inc.
Westpark Drive, McLean, Virginia 22102

DRILLING LOG

GW-6(cont'd)

Depth (feet)
Sample type
and Nurber

Blow Coumt (N)

DESCRIPTION

dry); very fine to coarse sand and silt. some

gravel, trace clav; subangular pebbles;:

dense, stiff,

friable.
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A Company of Science Applications, Inc. ) |

8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY ‘ |

Project: Hancock Field Owner: U.S. Air Force Well No.:GW-2.__ -~

Drilling Summary:

Total Depch: 5Q' BLS Drillers: Empire Soil
Borehole Diameter(s): (R. Bush)

6! Rig Type:__ CME-55
Elevation: Land Surface: 413.4' Bit(s): Auger
Top of Casing: 415.6' Drilling Fluid Type: Water
Supervisory Geologist: A. Wickline Amount Use: -
Log Book No. 2 pp. 3-11 Water Level: 391.6

Well Design:

Casing: Material: pvcC . Screen: Material: PVC

Diamecter: 2" ID-2 1/4" QD Diamecter: 2"

Length: 24! Sloc: .02"

Filter: Material: 4 Q sand Setting: 22'-42' BLS

Setting: 19'-50' BLS Seals: Type: Bentonite

Grout: Type: #1 Portland Cement Setting: 17'-19' BLS

Secting: LS-17' BLS Surface Casing: PVC/steel

Other:

Time Log: Started Completed
Drilling: 9/8/83 1811 hr 9/9/83 1641 hr
Installation: 9/9/83 1100 hr 9/10/83 0854 hr
! Water Level Reading: 20.6' BLS 21.9' BLS

Development : 9/15/83 1001 hr 9/15/83 1110 hr ‘
|
|

° {Well Development:

E Method/Equipment:  Pump on drill rig ;

i Static Depth to Water: 21.9' BLS .

;‘ Pumping Depth to Water: 22.5' BLS

,. Pumping Race: varied

- Volume Pumped: 120 gal. v
S ST R U R U SO B S A PR
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A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: _Hancock Field Owner: [I.S Air Farce Well No.: py o

l Location: Field Book No.: 2  pp 13_11
Log By: A. Wickline

Driller: Empire (R. Bush)

Rig Type: CME-55

- Reference Total
' Point: Depth: 50' BLS
Reference Date Time
Point
Elevation: Drilling Started:9/8/83 0811 hr
- Drilling Completed:9/9/83 1641 hr
Sice Skecch Water Level: 391.6'

Legend
S.I. Sampling Interval

Rec. Recovery
Grain Size DESCRIPTION

and 50 to 40%
some 40 to 10%
trace 10% or less

Surface material: browp sjilt, sand and gravel; large cohbbles

Graphic Log
Sample Type
and Nutber
Blow Count (N)

Depth (feet)

LA SN B A NN B N RN B

S.I. 5,0-6,5' BLS Reg., 1.4
13 1.4' fine to coarse sand and gravel,
34 some silt, some clay; many large
104 cobbles (diam. > 1"); dark brown

(10 YR 3/4); dry.

B S S

10 SS#2 S.1. 10-11.1' BLS Rec. 0.9'
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ASSOCIATES DRILLING LOG

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102
GW-2 (Cont'd)

z
‘% § & - ~
dud
sl 2 le ﬁ 5 DESCRIPTION
£ Fiis 3
m
10 RN
: E:?_f-'}m 16 .9' Gravel, some sand and silt; vellowish
AT
[ e she 66 brown (10 YR 5/4); dry.
F 100/.1 -
L
I 12'-13' BLS - large boulder
[ o:" oo ©
:o°°°:::°°d
SR
15 ,°o°°°o:$°°: SS#3 S.I. 15 Rec. Q
: 100/.1" Large boulder
}-
L
S
L
20 _f_ . - oo SS#4 S.1. 20-21.5' BLS Rec. 0.8'
- .5’;'?;’?;32';" 17 .8' Gravel, some sand and silt; large
[ [oco.s®
2T A 20 cobbles (>2" diam.); light olive brown
- _:;f};_.:;_« 14 (2.5y 5/4); moist
GL o—
b
3
9
25 SS#5 S.1. 25-26.5' BLS Rec. 0.8
Page 2 of &4
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A Compeany of Science Applications, /nc. DRILLING LOG
-3400 Westpark Drive, McLean, Virginia 22102
GW-2 (cont'd)
: z
r |3 2eg ¢
&
S| 2 |s g 3 DESCRIPTION
3 B 3
=
25 —twrmyr
] i L”‘**:E‘“ 11 .8' gravel, some sand and silt; gravel
TS
[ 3;‘*::.;':5 27 less coarse; dark gray (2.5 Y 4/0);
F 28 saturated. ]
3
R | SS#6 S.I. 30 - 31.5' BLS Rec, 1.1
T BEiege =
: -‘zﬁﬁ! . 8 .6' gravel, some sand and silt; dartk
T hasims
. i 25;“?5:’" 20 gray (10 YR 4/1); wet.
» f 21 .5' sand, some gravel, trace silt and f
. ; clay; dark gray (10 YR 4/1); wet. ]
£ |
{
35 L S.1. 35-36.5' BLS Reg, 1.3
_’ i 23 1.3' same as above
H 28
35
[
- L
3
S
" 40 { SS#8 S.I. 40-41.5' BLS Rec, 1.3'
o
Page 3 of 4
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A Company of Science Applications, Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102
GW-2 (cont'd)
~_~
’g .§° E " 5
&d
< § 9 ﬁ § DESCRIPTION
£ 53| :
=
40
27 1.3' same as above
30
32
SS#9 _S.I. 45-46.5"' BLS Reg. 1.4
33 | 1.4' gravel, some sand and silt, trace
36 clay; dark gray (5Y 4/1); wet .
73 |
= !
SS#10 S.I1. 50-51.,5' BLS Rec. 1.3
41 1.3' same as above
67
43
L
3 ]
55 [

;_
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" Company of Science Applicatons, Inc.
~ 00 Westpark Drive, Mclean, Virginia 22102

LT vy —

WELL CONSTRUCTION SUMMARY

Project: Hancock Field Owner: U.S. Air Force Well No.:GW=3 .
Drilling Summary:
Total Depth: 32' BLS Drillers: Empire Soil
( Borehole Diamerer(s): (R. Bush)
6" Rig Type:  CME-55
Elevacion: Land Surface: 402.8' Bic(s): Auger

Top of Casing:

404.7"

Drilling Fluid Type: Water

Supervisory Geologist:

A. Wickline Amount Use:

Log Book No. 2 pp. 26-30 Water Level: 391.5!
1 Well Design:
Casing: Material: PVC . Screen: Material: PVC
Diamecter: 2" ID 2 1/4'0D Diamecer: 2"
Lengch: 13.9" _ Sloc: 02" .
Filter: Macerial: 4 Q sand Secting: 12'-32' BLS

Secting:

9'-32' BLS

= Seals: Type: Bentonite

Grout: Type: #1 Portland Cement

Setting: 7'-9' BLS

Secting:  LS-7' BLS Surface Casing: pyc/Sreel
Other:
. Time Log: Started Completed
Drilling: 9/12/83 1252 hr 9/12/83 1403 hr
1 Inscallacion: 9/12/83 1445 hr 9/13/83 0801 hr
Watar Level Reading: 11. BLS 11.3" BLS
Development : 9/15/83 1430 hr 9/15/83 1510 hr

Well Development:

Method/Equipment:

pump on drill rig

Pumping Race:

Static Depth to Wacer:

Pumping Depth to Water:

11.3' BLS

11.9' BLS

7 gpm

Volume Pumped:

280 gal.

‘. L P S Y W .
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JJIRIB associates DRILLING LOG =

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Hancock Field Owner: U.S. Air Force Well No.: gu-3

Location: Field Book No.: 2 pp26-31

Log By: A. Wickline
Driller: Empire (R. Bush)

Rig Type: Auger

Reference Total
Point: Depth: 32' BLS
Regerence Date Time
Point
Elevation: Drilling Started: 9/12/83 1252hr
Drilling Completed:9/12/83 1412hr
Site Sketch -
Water Level: 391.5* -
= Legend . .
vy §° g " ~ S.1. Sampling Interval
§ o Rec. Recovery -—
-~ 3 Grain Size DESCRIPTION
5 '5' Eg 3 and 50 to 40%
g & =2 some 40 to 10%
trace 10% or less
0
I
L f
s -
3
-* [
& 5 | S#1 S.1. 5-6.5' BLS Rec. 1.25'
- | 6 1.25' fine sand, some sand and clay;
} [ 6 dark brown (10 YR 4/3); moist;
@ L‘ 10 semi-plastic
® 9
: 1o [ SS#2 S.1. 10-11.5" BLS Rec. 1.2'
] Page 1 of 3
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A Company of Science Applications, inc.
.-3400 Westpark Drive, McLean, Virginia 22102

DRILLING LOG

GW-3 (cont'd)

Depth (feet)

Graphic Log

Sanple type
and Nuber

Blow Count (N)

DESCRIPTION

T Y

LA NN S e Sun cay M S B R M B BN SN EEaCEan BNt Aumy g TV v r T

L sum smm saa

1 | .3' same_as above
4 -9' fine sand, some silt, trace clay,
5 reddish brown (5YR 4/3): wet.
SS#3 S.I1. 15-16.5' BLS Rec. 1.3’
' 2 L. 1.3 very fine to Eine_sgld. some silts
4 dark grayish brown (10 YR 4/2):

wet.

19.5' BLS ogravel seam

SS#4 S.1. 20-21.5' BLS Rec. 1,3’
: 6 -25' fine to medium sand; brown to dark
33 brown (10 YR 4/3); saturated; loose.
60 1.05' gravel, some sand, trace silt; brown

to dark brown (10 YR 4/2); saturated.

SS#5

S.1. 25-26.5' BLS Rec., 1.4

1

,
' I'l
9.

PO

1 N .
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JJIRUB associaTes DRILLING LOG -

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

GW-3 (cont'd)

”~~
’% g & ' Z
bl -
& E_ 2 ﬁ 3 DESCRIPTION ©
i & F e ,
m .
25 DYy i
[ ’f,:.ﬁ’;':-:“ 33 l1.4' gravel, some medium to coarse sand )
i?t??ﬁ 31 trace silt and clay; dark brown _.
[ [oxtmalt
i ERAR R 42 (10 YR &4/3); saturated; loose: )
g some gravel > 2' diameter. TT-‘
d.r —
30 ) SS#6 . .S5.1. 30-31.5' BLS Rec. 1.0
. 9 1. .65' fine to medium sand, dark brown(10 YR
- 12 4/3); poorly sorted; wet.
L
f 21 ~ .35' gravel and fine to medium sand, trace i
- silt; dark brown (10 YR 4/3); wet. ]
o B
- wna ;
L !
1 -
- -
r
-
, 4
o [
- >
[
Page_3 of 3 ..
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A Company of ifafﬁo%iﬁa?t!lﬁ -/'l.rcE s A
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY oo
Project: Hancock Field Owner: _U.S. Air Force Well No.:G=l0__ L —.:
Drilling Summary: 4
Total Depth: 30' BLS Drillers:Empire Sojl ]
Borehole Diameter(s): (R. Bush) ;
6' Rig Type: CME-45
Elevation: Land Surface: 392.3' Bit(s): Auger g
Top of Casing: 394.3" Drilling Fluid Type: water ‘
Supervisory Geologist: A. Lapins Amount Use: - .‘j
Log Book No. 1 pp. 51~54 Water Level: 390.5'
i Well Design: J
Casing: Material: PVC Screen: Material: PVC ®
Diameter: 2" ID 2 1/4" OD Diameter: 2"
Length: 12 Slot: .02"
Filter: Material: 4Q sand Setting: 10'-30' BLS
Setring: 7'=-30"' BLS Seals: Type: Bentonite .
Grout: Type: #l1 Portland Cement Setting: 5'-7' BLS :
Setting: LS-5' BLS Surface Casing: PVC/steel '
Other:
Time Log: Started Completed
Drilling: 9/14/83 0925 hr 9/14/83 1010 hr
40+ Inscallation: 9/14/83 1024 hr 9/14/83 1255 hr
Water Level Reading: 6' BLS 1.8' BLS
Development : 9/14/83 1435 hr 9/14/83 1718 hr R
4 Well Development:
Method/Equipment: pump/homelite 11152 1A centrif. pump
[;. Static Depth to Water: 1.8' BLS
3 Pumping Depth to Water: 8.0' BLS
Pumping Rate: varied
[' Volume Pumped: 100 gal, -
L- R P R T R B
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ASSOCIATES DRILLING LOG =

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Hancock Field Owner: U.S. Air Force Well No.: gi_j9

Location: Field Book No.: 1  PP51-54

Log By: A. Lapins

Driller: Empire (R. Bush)

Rig Type:__ CME-45

Reference Total i
Point: Depth: 30' BLS T
q
Reference Date Time .
Point
Elevation: Drilling Started:9/14/83 0925 hr.
Drilling Completed:9/14/83 1010
Site Sketch Water Level: 390.5" -
— Legend
-~ ,§° - Z S.1. Sampling Interval
3 g Rec. Recovery -
Sl o2 e Grain Size DESCRIPTION
ﬁ- 5 3 and 50 to 40%
& -g = some 40 to 10%
trace 10% or less
0
[
-
-
3
5
f ) SS#1 S.1. 4.5-6.5' BLS Rec., 1.9
5 5 1.9' clay, some silt, trace very fine sand; =
4 dark grayish brown (2.5Y 4/2); moist;:
3 plastic; grading to clay; dark gray (5Y 4/1);
3 wet; plastic. Olive green and yellow brown to -
- brown mottling 0-1.3'.
[ SS#2 S.I. 9,5-11.5' BLS Rec. 1,2
10 - '_"’“_ 1 1.2' clay; dark grayish brown (2.5Y 4/2);
Page 1 of 3
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:,_ao Westpark Drive, Mclean, Virginia 22102

v gW-10 (copnr'd) .
g -
% g % - . 5 ”.
el 2 |e é 3 DESCRIPTION
=
3 E 51 3
=
- 1. 1. wet; plastic; very fine sand and clay ' ‘
1 laminae evenly distributed at .25
- 1 intervals. ‘
o .{
b .g
- ]
i - 4
f SS#3 S.I1. 14.5-16.5' BLS Rec, 1,33" @
<4
L 1 | 1.35' same as above O
: 1 -
L 2 | - i
. t )
f _
[ _ "
I :
4 L
L
s [ - -
IR
( g
. i SS#4 _S.I1. 16.5-21.5"' BLS Rec, 12"
0 3 WOR 1.2' very fine sand, some silt, trace clav,
f - ! dark gray (10 YR 4/1); wet; loos. Weight
1 " of rod pushed sampler 2' (WOR).
t "
[
3
|

i !
[ ]
: SS#5 S.[. 24,5-26.5' BLS Rec, 2.0

~ s . ,

L.S 2 1.0 same_a ove

Page_2 of 3
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o JJL0UD)AssociaTES DRILLING LOG L

A Company of Science Apglications, /nc.
8400 Westpark Drive, MclLean, Virginia 22102

CW-10 (cont'd)

—_
‘%‘ E? E: " Z
)
S| 2 | 3 3 DESCRIPTION
F, 3 i
a
25 -
: 3 L. 1.0' fine to very fine sand, trace silt: dark
[ 2 . reddish brown (5 YR 3/3); wet: loose.
I 1
r | lss#6 S.1..29.5-31.5' BLS Reg, 1.2 -
1.2' same as above.
‘ J30- =
! i L
1 s
4 i iy .
3 —
[}

-v‘ﬁv—rr—frﬂ—r—ﬁ—'—'—f—r-rr‘f_r‘Y‘T_f‘T—}-"ﬂ‘r_'_"ﬁ"T"-’\ | N SRS W
— -
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A Company of Science Applications, Inc.
8400 Westpark Drive, MclLean, Virginia 22102
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WELL CONSTRUCTION SUMMARY

Project: Hancock Field Owner: U.S. Air Force Well No.:GW=9 _
Drilling Summary:
Total Depth: 30' BLS Drillers: Empire Soil
Borehole Diameter(s): (R. Bush)
(Ft) 6" Rig Type: CME 55
0 4 Elevation: Land Surface:_395.7' Bit(s): Auger
Top of Casing: 397.7! Drilling Fluid Type: water
Supervisory Geologist: A. Wickline Amount Use:
Log Book No. 2 pp. 43-45 Water Level: 386.2'
10 | Well Design:
Casing: Material: PVC Screen: Material: PVC
Diameter: AL ID 2 1/4 0D Diameter: on
Length: Slot: .02"
Filter: Material:_ 4Q sand Setting: 10.6-29.9' BLS
20 T Secting: 7-29.9' BLS Seals: Type: Bentonite
Grout: Type: #1 Portland Cement Setting: 5-7' BLS
Setting: LS-5' BLS Surface Casing: PVC/steel
Other:
30
Time Log: Started Completed
.
T Drilling: 9/14/83 1455 9/14/83 1553
X 4o+ Installacion: 9/14/83 1604 9/15/83 0845
4 Water Level Reading: 6.5' BLS 9.5' BLS
Development : 9/15/83 1224 9/15/83 1607
-
+ Well Development:
d Method/Equipment: pump on drill rig
Static Depth to Water: 9.5' BLS
Pumping Depth to Water: 30.0' BLS
Pumping Rate: 1 gpm
[' Volume Pumped: 90 gal

.
N
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ASSOCIATES

A Company of Sci Applications, Inc.
8400 Westpark Drive, MclLean, Virginia 22102

Hancock Field

DRILLING LOG

Project: Owner: U.S, Air Force

L ateel aon ope

Well No.: ru_ g

Location: Field Book No.: 2 pp43-45 ;_ I
Log By: A. Wickline .
Driller: Empire (R. Bush)
Rig Type: Auger .
Reference Total o i
Point: Depth:  30' BLS
Reference Date  Time .
Point s
Elevation: Drilling Started: 9/14/93 1455 Y
Drilling Completed®9/14/83 1553 :
Site Sketch Water Level: 386.2' T
2 Legend ]
% §° gu ~ S.I. Sampling Interval - a
Rec. Recovery
- 3]
~ _s. 2 g E Grain Size DESCRIPTION 3
E 3 and 50 to 40%
3; 3 ‘g ] some 40 to 10%
o trace 10% or less
!
- —
-T .
5 1 SS#1 S.1. 5-6.5' BLS Rec. 1.4'
B 3 1.4' silt and clay; grayish brown
i e
; e 3 (10 YR 5/2) with common yellowish
- ::::::: 3 brown (10 YR 6/4) mottles; plastic;
- F::::::* moist
Note: Encountered water at & 10' BLS
- 10 i SS#2 S.1. 10-11.5' BLS Rec. 1.5'
'. Page 1 of 3
T B
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dJ L8 BIassocIATES DRILLING LOG

A Company of Science Applications, Inc.
-0 Westpark Drive, McLean, Virginia 22102
GW-9 (cont'd)
' 2
T Rroy - ~
AT i
Sl = |8 5 DESCRIPTION
L =
=
E E 5 3| 3
=
10 - L
I. i 2 L. .6' same as above ) . .‘
’ .9' silt and clay; gray (10 YR 6/1);
F 3 plastic; wet. :
=4 ®
- - ; J
: ®,
54 L SS#3 .1, 15-16.5' Rec, 1.2
; i ::::::“ 2 L. 1.2' same as above with a slight
:::::: 2.1 increase in silt near bottom of
B N 2 sample
i L
L
| —
.
C ..
L
r !
ZO‘L SS#L S.1.20-21.5' BLS Rec, 1.3'
- - 2 1.3' fine sand, trace silt: dark browpn
r 2 (7.5 YR 4/2); non-plastic; wet.
r 2
L
[
1
>
.
- |
[ ! -
ot :
[ 3
25' SS#5 S.1. 25-26.5"' BLS Rec., 1.1"
hd
Page 2 of 3 -
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A Company of Science Applications. Inc.

8400 Waestpark Drive, MclLean, Virginia 22102

Rell Sl Sl st 4

e N T P T R —ya—p—y m

DRILLING LOG -

) D

GW-9 (cont'd)

P )
i .| E
-
3 g DESCRIPTION .
53 3 |
= :
2.L. 1.1'" same as above 'J
o,
5 3
f]
o
-
.
®
30t SS#6 B ,§,.I. 30-31,9' BLS R 1 2! 1
. 1 1.2' same as above i
[ 2-—<i—
4

'y

vy v v vy vy v v ry rv v vy vy rr vy yvy v r vy rrv T

35

Page 3 of 3
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-~ A Company of [SDcimﬁasAigaSo[ﬁ .I'r:cE S :t'_' :fl:
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY _j:j
|
t Project: Hancock Field Owner: U.S. Air Force Well No.:GW-8 .]'
E Drilling Summary: ]
' Total Depth: 29,5 Drillers: Empire Soil -]
Borehole Diameter(s): (R. Bush) 4
6" Rig Type: CME-55 Aq
Elevation: Land Surface: 393.0' Bit(s): Auger ':
Top of Casing:__ 395.0° Drilling Fluid Type: Water 7]
Supervisory Geologist: A. Wickline Amount Use: “
Log Book No. 2 pp. 38~41  yarer Level: 383.9" 1
10 { Well Design: :
g Casing: Material: PVC Screen: Material: PVC - .J
{ Diameter: 2" ID2 1/4" Q0D Diameter: 2"
H Length: 10! Slot: .02
1 Filter: Material: 4Q sand Setting: 8'-28' BLS
f] 20 - Setting: 5'-28"' BLS Seals: Type: Bentonite
_ Grout: Type: #1 Portland Cement Setting: 4'-5' BLS
L Setting: LS-4' BLS Surface Casing: FPVC/ steel
Other:
30§
Time Log: Started Completed
i Drilling: 9/14/83 0753 9~/14/83 0928 .
‘[ sod Installation: 9/14/83 1024 9/14/83 1241
3 Water Level Reading: 9.1' BLS
| Development : 9/15/83 0752 9/15/83 1005
, -
1' + Well Development: )
Method/Equipment: pump on drill rig
Scatic Depth to Water: 9.1' BLS
Pumping Depth to Water: 11.3" BLS
Pumping Race: varied
d Volume Pumped: 107 gals
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ASSOCIATES BRILLING LOG -

A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: _ Hancock Field Owner: _ U.S. Air Force Well No.: CW=8

Location: Field Book No.: 2 pp38-41

Log By: A. Wicline

Driller: Empire (R. Bush)

Rig Type: Auger

NS4 SIS SRS, N T

Reference Total
Point: Depth: 29.5* BLS
Re!':'erence Date Time
L Point
- Elevation: Drilling Started:9/14/83 0753
Drilling Completed:9/14/8 928 'J
Site Sketch -—
Water Level: 383.9'
3
2 Legend .
oo éﬂ g - ~ S.1. Sampling Interval
, € § 5 Rec. Recovery
. <l = o Grain Size DESCRIPTION
5 )g ‘E' 'g 2 and 50 to 40%
g' =3 some 40 to 10%
- o trace 10% or less
(I
!
|
s 1 SS#1 S.I. 5-6.5' Rec. 1.5
. 1 1.5' silt with some fine sand; brown
1 (7.5 YR 5/4); slightly plastic; moist.
e 1
L
q
m” SS#2 S.1. 10-11.5' BLS Rec. 1.4'
e Page 1 of 3
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A Company of Science Applications. Inc. [ )
8400 Westpark Drive, MclLean, Virginia 22102 -
CW-8 (cont'd) Y ._-
_—~ ':.‘_‘4
E o éo ; e Z :
3| & o - o N )
£l 2 |& g DESCRIPTION 1
35 |F |
5 18| 3 :
——
-} N
10 - :
.)' 1 L. 0.5 same as above ) .’
: 0.9' fine sand and silt, trace clay; :
- 5 dark brown (10 YR 4/3); non-plastic; h -
r wet. - .
-l = ]
- 1
g o,
sl 5S#3 | S.1. 15-16.5' BLS Rec. 1.3 ]
o 2 . .65' same as above
R 2 1 .65' fine sand, some silt; dark
C N 4 1 brown (7.5 YR 4/2); non-plastic; : .'
g
t wet. l B
b e . 9
! _
' 4 : oy
T i S,
1 L __Note: encountered a cobble at 17' BLS | :
! _ .
r - -
o {
I SS#4 S.I. 20-21.5"' BLS Rec. 1.5'
170"' :
Sk 4 1.2' same as above - slight color change
- 3 0.3' silt and clay; dark grayish brown
r 2 (10 YR 4/2); plastic; wet.
L —
3
L Note: encountered till at 23.5' BLS
' Sr SS#5 S.1. 25-26.5' BLS Rec. 0.6'

SR AR . o
Lol il Lontbeelismietmadiessostandb el vl P R P P - P L, U s




LR

Lepth (feet)

:
}

Sanple type
and Muiber

Blow Count (N)

Yy vy Yy T r vy vy rvrryryuyy vryryyrr oV

[ p.g's" 48 . 1. 0.6' rill, silt and medium to fine gravel,
‘3“‘.@‘ 60 some clay; dark reddish gray ( 5 YR 4/2).
[ 54 dense; moist.
1 =
sy
© e
- Hge] ssue _S.I. 28-29.5 Rec, 1.4
f _,Q‘_ o 58 1.4' same as above with slight color
3oL, 78 change, dark reddish brown (5YR 3/2)
. 103 -
L b

Page_3J of 3
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_. A Compeny of Science Apgiicagons, Inc. DRILLING LOG
- 8400 Westpark Drive, McLean, Virginia 22102
‘ GW-8 (cont'd) B .
S |
DESCRIPTION .

-
.
t
.I
"
]
-— '
)
-

-
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A Company of Science Applications, Inc. -
8400 Westpark Drive, Mclean, Virginia 22102 WELL CONSTRUCTION SUMMARY " ;’:4
Project: Hancock Field Owner: U.S. Air Force Well No.: GW=7 :_,_.
Drilling Summary: 1j
: |
Total Depth: 30' BLS Drillers: Empire Soil Ty
Borehole Diameter(s): (R. Bush) ,1
(EC) 6" ng Type: CME-55 .':;
0 - Elevation: Land Surface: 397.4' Bit(s): Auger ,:
2 Top of Casing: 399.6' Drilling Fluid Type:  water .{]
0% Supervisory Geologist: A. Wickline Amount Use: e
J Log Book No. 2 pp. 33-36 Water Level: 388.8" B
N |
Well Design: i
Casing: Material: PVC Screen: Material: PVC o
Diameter: 2" ID2 1/4'" OD Diameter: 2" ’
Length: 12.2' Slot: .02" J
Filter: Material: 4Q sand Setting: 10'-30' BLS .]
20 Secting: 7'-30’ BLS Seals: Type: Bentonite e
Grout: Type: #1 Portland Cement Setring: 5'-7' BLS X
Setting: LS-5' BLS Surface Casing: PVC/steel
Other:
30 7
Time Log: Started Completed
Drilling: 9/13/83 1030 9/13/83 1147
40 4+ Installation: 9/13/83 1321 9/13/83 1500
Water Level Reading: 8.5' BLS 8.5' BLS
Development : 9/15/83 1023 9/15/83 1308 .
[ 1 Well Development:
‘ Method/Equipment:__ pump on drill rig
[_ Scatic Depth to Water: 8 5' BLS
' Pumping Depth to Water: 12.9' BLS
Pumping Rate: varied
l. Volume Pumped: 121 gal

et . R . . P S . . Lo
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ASSOCIATES T
A Companv of Science Applications, Inc. DRILLING LOG : .
8400 Westpark Drive, McLean, Virginia 22102 :
Project: Hancock Field Owner: ||, S, Air Force Well No.: gy_7 f
y
)3
Location: Field Book No.: 2 pp 33-36 — B
Log By: A. Wickline i
Driller: Empire (R. Bush) 4
Rig Type: Auger J
Reference Total b
Point: Depth: 30' BLS j
Regerence Date Time
Point .
Elevation: Drilling Started: 9/13/83 1030
Drilling Completed:9/13/83 1137 ]
Site Skecch Water Level: 388.8' i
— Legend
> .§° E n ~ S.I. Sampling Interval —
ﬁ o Rec. Recovery
~ < & Grain Size DESCRIPTION
g‘ E-g 3 and 50 to 40%
= some 40 to 10%
trace 10% or less
0]
i |
: Note: Encountered water table at = 6' BLS
ﬁ
s 1 SS#1 S.1. 5-6.5' BLS Rec. 1.4
.- ; 2 .2' silt, some sand, trace clay; dark brown
f. F_ 2 (10 YR 4/3); slightly plastic; moist.
. i 3 1.2' silt, some clay, trace fine sand; brown
i (10 YR 5/3); slightly plastic; wet in lower
1 2.
e i
10 L SS#2 S.1, 10-11.5' BLS Rec. 1.4
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1l BYassocIATES DRILLING LOG

‘Campany of Science Applications, Inc.
Westpark Orive, McLean, Virginia 22102

GW~7 (cont'd)

r Zz
% g % " ~
1] 2 (e ﬁ 3 DESCRIPTION
|3 B F
- = )
t = 3. L 1.4' silt and fine sand, some clay;
. L 3 brown (10 YR 5/3); slighlty plastic;
R 3 wet.
= o -
[ ”
1 4+ SS#3 . S.I. 15-16.5' BLS Rec. 1.1'
- ) 1.1'" very fine sand, some silt, trace
- r 1 clay; reddish gray (5Y 5/2); non-
Bi ) plastic; wet.
: e :
]
£ = ;
L ;
1 -
b N
I
L
y
20_’_ SS#4 S.1. 20-21.5' BLS Rec. 1.3
® L 2 1.3' same as above :
[ 2
L 3
-
£ —
b
3
-
-t
® [ SS#5 S.1. 25-26.5' BLS Reg. 1.1°'

Page 2 of 3
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. {] ©) ASSOCIATES DRILLING LOG

ta Company of Science Applications, inc. <
8400 Westpark Drive, McLean, Virginia 22102 q

GW-7 (cont'd) L f

DESCRIPTION -

Sample type
and Nurber
Blow Comnt (N)

Bepth (feet)

1.1' same as above -

—

rr

w

L NN A SN B B S A )

. ¥

SS#6 | S.I. 30-31.5 BLS Rec. 1.3

1 . 1.3' same as above . 4

| 3 R
R == o
b acirind
L | ; -
- ' -
e . T 9
3 ——— 4
- 3
be
C = >

r—

LA 4
P
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‘. ASSOCIATES

A Company of Science Applications, Inc.
- 8400 Westpark Drive, McLean, Virginia 22102

Hancock Field

Owner: U.S. Air Force

WELL CONSTRUCTION SUMMARY

Well No.:Gi=l.

D30

Drilling Summary:
Total Depch: 30' BLS

Drillers: Empire Soil

Borehole Diameter(s):

(R. Bush)

6" Rig Type: CME-45
Elevation: Land Surface: 399.5' Bic(s): Auger
Top of Casing: 401.5" Drilling Fluid Type: water
Supervisory Geologist: A. Lapins Amount Use:
Log Book No. 1 pPp. 43-47 Water Level: 391.2!
Well Design:
Casing: Material: PVC Screen: Material: PVC
Diameter: 2" ID- 2 1/4"0p Diameter: 2"
Length: 12° Sloc: -02"

Filter: Material: 4Q sand

Setting: 10-30' BLS

Secslngg 7'-30' BLS

Seals: Type:__ Bentonite

Grout: Type:_#1 Portland Cement Setting: 6'-7' BLS
Secting: LS-6' BLS Surface Casing: PVC/steel
Other:

Time Log: Started Completed
Drilling: 9/13/83 0748 hr 9/13/83 0921

Inscallacion:

9/13/83 1012 hr 9/13/83 1335

Water Level Reading:

6'BLS 8.3'" BLS

Development :

9/15/83 1520 hr 9/15/83 1605 hr

A_A,_!L_.‘.'J.n;-l ,

-
e
—ia -

B .
@ .. ...

Well Development:

Method/Equipment:

pump/rig mounted pump

Static Depth to Water:

8.3' BLS

Pumping Depth to Water:

9.0' BLS

Pumping Race: 8 gpm

Volume Pumped: 350 gal.

o
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m ASSOCIATES DRILLING LOG

A Company of Science Applications, Inc.
8400 Westpark Drive, MclLean, Virginia 22102

Project: __Hancock Fjeld Owner: _U.S. Air Force Well No.: Gw-1

Location:

Field Book No.: 1 pp43-47

Log By: A. Lapins

Driller: Empire (R. Bush)

Rig Type: CME 45

Reference
Point:

Total -
Depth: 30' BLS o

Reference
Point
Elevation:

Date Time

Drilling Started: 9/13/83 Q748hr -

Site Sketch

Drilling Completed9/13/83 0921hr

and 50 to 407%
some 40 to 10%
trace 10% or less

Sample Type
and Nurber
Blow Count (N)

Depth (feet)
Graphic log

ST epr———

Water Level: 391.2!
Legend
S.1. Sampling Interval
Rec. Recovery
Grain Size DESCRIPTION

2' BLS; cuttings: dark brown very fine sand and silt.

T YT T o T T Ty

Rec. 1.6°

- SS#1 S.1. 4.5-6.5'BLS

: 4 .9' fine sand, trace silt; light brownish -
T 6 gray (10YR6/2); moist; loose.
3 5 .7' fine sand, trace silt; dark gray (10 YR 4/1);
[ 4 wet, loose
. -
SS#2 S.I. 9.5-11.5" BLS Rec. 0.9
{0 p 1 .9 'fine sand, trace silt; dark brown to brown
[

Page 1 of 3
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A Company aof Science Applications, Inc.
"400 Westpark Drive, McLean, Virginia 22102

- a

GW-1 (Cont'd)

—
- g & |- z -
8 3| -9
~ 3 DESCRIPTION o
’ q
3 53 3 .
m - >- j
- 1 | (10 YR 4/3); wet. -4
. ®
X o
1 2 ]
i ‘_._1
I A
I ]
- SS#3 S.1. 14.5-16.5'BLS Rec. 2.0 © e
: 3 . 2.0' fine to very fine sand, grading from trace 1
- 5 1 to some silt; b;own to dark brown !
- 6 | (10 YR 4/3); wet. i
. 10 |
ﬁE
b
B SS#4 S.I. 19.5-21.5" BLS Rec. 2.0
20 ..L 5 2'  .ue as above
. 7
t 10
[ 12
i
L
L
>
[
!
- _ SS#5 5.1. 24,5-26.5' BLS Rec. 1.1'
; 5 .6' fine sand, trace silt; dargrav }
Page 2 of 3
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ASSOCIATES DRILLING LOG

A Company of Science Applications, Inc. i
8400 Westpark Drive, McLean, Virginia 22102 -
GW-1 (Cont'd)
7 $lEg| S ‘-
4 ﬁ o &l A i
[- ~ ? 2 DESCRIPTION SR
t § 5z F
) ) '
25 pmyr—
s 7 (10 YR 4/1); wet.
[ i 12
= I 13
I
- o
¢ :
b, -+
[ - .
{
f
}’. X S.1. 29.5-31.5' BLS Rec. 2.0' —
. : 12 2.0' same as above
3u -4 -
. 12 .
! 14
I 15
i ,
) r
" e
) 35 "
-
[
L
. [
+ I
. Z
o -1
®
Page 3 of 3
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APPENDIX E

FIELD DATA
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TABLE E-1 - —.1
FIELD ANALYTICAL DATA FOR GROUNDWATER SAMPLING
(20 September 1983)

L)
J
Monitoring pH Conductivity Tempegature Lo
Station (std units) (umhos/cm) (™) T
- §
GW-1 6.30/6.30 460/470 14/13 o,

GW-2 7.15/7.19/7.14 380/340/275 14/14/14
GW-3 6.25/5.40 340/340 15/15 9
GW-4 5.60/5.90 300/280 14/14 J
GW-5% L/
GW-6 6.80/5.80 260/245 15/15 S
GWw-7 7.26/7.40 330/210 15/15 ]
GW-8 7.40/7.50 275/290 14/14 .
4
GW-~9 7.40/7.60 290/240 14/11 o
GW-10 7.60/7.90 160/152 15/13 o
* Instruments not functioning - wet from rain 1

. . - " P - - e - . " e - » » N . N
- _ . L .. . . - . P . . oo [T A N - . .
N s W I W W Y W P PRSI TP, S L, . S T T A T S T N I, P R S




g
B

A AR v et gt

TABLE E-2

FIELD ANALYTICAL RESULTS FOR GROUNDWATER SAMPLING

(27 September 1983)

Monitoring pH* Conductivity Temperature
Station (std units) (umhos/cm) c®)
GW-1 450 14
GW-2 370 13
GW-3 325 13
GW-4 ‘ 300 14
GW-5 250 12
GW-6 240 12
GW-7 235 14
GW-8 260 12
GW-9 ' 255 12
GW-10 172 13

*pH meter not functioning - wet from rain

.
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TABLE E-3 - .,

FIELD ANALYTICAL DATA FOR GROUNDWATER SAMPLES ;

(10 January 1984) oo

i

®,

17 2 -

Monitoring pH — Conductivity Tempera(t)ure -

Station (std units) (umhos/cm) (C™) -

GW-1 6.0 515 o
GW=-2 6.0 250
GW=-3 6.0 110

GW-4 6.0 275 J

GW-5 6.0 190 °

GW-6 6.0 155 ' 1
GW-7 6.0 215

GW-8 6.0 206 ‘

3

GW-9 - - .4
GW-~10 6.0 175

1/

2/

pH obtained using litmus paper - temperature too low for pH meter
operation

Temperature too low for accurate reading
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TABLE E-4

STREAMFLOW MEASUREMENTS TAKEN AT TIME OF SAMPLING
(22 September 1983)

Monitoring Flow
Station (cfs)
Sw-1 0.01
SW-2 0.01
SW-3 0.08
SW-4 3.20
SW-5 0.24
SwW-6 0.16 -
SW-7 >0.01
SW-8 -

p—
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~ ENVIRONMENTAL RESEARCH GROUP, INC.

.t 117 N. First Ann Arbor, Michigan 48104 (313) 662-3104

- -4
] Submitted To: .
; . @
) JRB Associates, Inc. e
8400 Westpark Drive
McLean, VA 22102
Attn: Claudia Wiegand :
A
Project Number: A1396.1 Reference: JRB-Hancock .:
Date Samples Received: January 12, 1984
_ Date Samples Extracted: No extraction - all purgeables X
i
Date Samples Analyzed: January 18, 1984 %
Methodology Employed: Halocarbon Purgeables EPA Method 601 b
Aromatic Purgeables EPA Method 602 '
- Halides by Haloscan Interim EPA Method 9022 J
= Sample Quality Control: ERG's QA/AC requires a duplicate, method ' ‘:

spike and blank with each group of samples -
or with every 10 samples, whichever is larger. o

SUMMARY OF QUALITY CONTROL ANALYSIS .\fl*

ERG Sample Spike  Recovery Analytical N
Number Parameter Description Level (%) Results ug/L
100839 Cis-1,3-dichloro- Duplicate =  -====  caceee-- ND(0.50)/ND(0.50) 2
propene ]
(- 100839 Cis-1,3-dichloro- Blank = = = cecac  cmcea-a- ND(0.50) 1
propene o,
b 100870 Cis-1,3-dichloro- Dyplicate =  eecces cocec-a- ND(5.0)/ND(5.9) 1
propene o]
100870 Cis-1,3-dichloro- Blank = =  ~eece  cecemen- ND(5.0)
propene S
100639 Chloroethyl- Duplicate ==ea=  ccmmcma- ND(0.50)/ND(0.50)
vinyl E£ther, 2-
100839 Chloroethyl- Blank  emem=  cmm—eee- ND(0.50) ST
vinyl Ether, 2- T
100870 Chloroethyl- Duplicate ==cem  e=ccoee- ND(5.0)/ND(5.0)
- vinyl Ether, 2-
, 100870 Cholorethyl- Blank = eme==  cocmmma- ND(5.0)
- vinyl Ether, 2-

*NOTE:A11 Analytical Results are blank subtracted

Ann Arbor Chicago Cleveland San Francisco Minneapolis-St. Paul

L A U S . TR Y
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ERG Sample

Number Parameter
100870 Dichlorobenzene,
100870 é%ih]orobenzene,
100839 Benzene
100839 Benzene
100879 Benzene
190870 Benzene
100839 Toluene
100839 Toluene
100870 Toluene
100879 Toluene
101839 Ethyl Benzene
100839 Ethyl Benzene
100870 Ethy!l Benzene
100870 Ethyl Benzene
100839 Haloscan: C1
100839 Haloscan: Cl
100839 Haloscan: C1
100839 Haloscan: Br
100839 Haloscan: Br
100839 Haloscan: Br
100839 Haloscan: I
100839 Haloscan: I
100839 Haloscan: I
100838 ToC

100838 Toc

100845 TOC

100845 ToC

100845 ToC

100849 T0C

100849 ToC

Spike  Recovery Analytical
Description Level (%) Results ug/L
Duplicate -====  =ccee--- ND(20)/ND(29)
Blank = eccee eccccaea- ND(29)
Duplicate @  -===c  coceeea-o ND(2.9)/ND(2.0)
Blank = =«eceee  cccca-a- 1.5
Cunlicate ===e-  ccecce-- ND{27)/ND(29)
Blank = c=e-o cmeecaao 1.5
Duplicate =  -=---  <cce---- ND(1.2)/ND(1.9)
Blank = ee-ee cemcaea- ND(1.90)
Duplicate =  ===wc coceaaaes ND(10)/ND{19)
Blank = e-cee cceeee-a- ND(10)
Duplicate @  -==-=  ==ec---- ND(1.0)/ND(1.0)
Blank = eecee cmeceae- MD(1.9)
Duplicate -==-=  ==cec--- ND(10)/ND(19)
Blank = eecen cccaeea- ND(10)
Duplicate @  ==--=  —c-oc--- 0.04/0.04 mg/L
Blank = ececee edcmaaa- ND
Method Spike 50 ug 98 47 .5 opb
Duplicate @  =ceceec  ccceea-- 7.033/1.931 mg/L
Blank = ccece cmcema-- ND
Method Spike 5.0 ug 192 5.1 pob
Duplicate =  -ewwec  comceew- 0.11/9.11 mg/L
Blank  e-mem ammemea- ND
Method Spike  ====-  ceccccen cececcccceaa-
Duplicate =  -=-=-c  ccmccu-- 1.27/1.23 mg/L
Blank = ~cccn ccccaa-- 2.3 mg/L
Duplicate =  ~eme-  cececen- <2/<2 mg/L
Blank = <ccae cmaa---- 2.3 mg/L
Method Spike 20 ppm 93 18.55 mg/L

Duplicate
Blank

PR TN P T

12.57/8.8 mg/L

2.3 mg/L

Cab )
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ERG Sample Spike Recovery Analytical a
Number Parameter Descriotion Level (%) Results ug/L -
100839 Methylene Chloride Duplicate ====-  --===--= ND{10)/ND(10)
100839 Methylene Chloride Blank ~  =-=-==  =======" 4.7
100879 Methylene Chloride Duplicate --===  ==-=---= ND(100/ND(100)
100870 Methylene Chloride Blank ~  =====  --==-==- 5.3
100839 Trichlorofluoro- Dunlicate =  ===-=  -=<-==-- ND(0.50)/ND(0.50)
methane
100839 Trichlorofluoro- Blank = =====  =====<-= ND(C.50)
methane
100870 Trichlorofluoro- puplicate =  =----  =======- ND(5.0)/ND(5.0)
me;hane
100870 Trichlorofluoro- Blank @ =====  =====-=== ND(5.0)
methane
100839 Dichloroethylene, Duplicate ==-=-  -==-===< ND(0.50)/ND(0.50)
1,1
100839 Dichloroethylene, Blank = ===-=  =======< 0.45
1’1
100870 Dichloroethylene, Duplicate =---=  ====---- ND(5.0)/ND(5.0)
1,1
‘]J 100870 Dichloroethylene, Blank  =====  ===--=== 1.2
1,1
A 100839 Trans-1,2-dichloro-Duplicate =  --=--  ===-=--= ND(0.50)/ND(0.50)
- ethylene
. 100839 Trans-1,2-dichloro-Blank ~ ===--=  =====--< 0.29
ethylene
‘ 100879 Trans-1,2-dichloro-Duplicate =-===  =====--< ND(5.0)/ND(5.0)
- ethylene
100870 Trans-1,2-dichloro8lank =====  -======< 0.45
ethylene
F 100839 Chloroform Duplicate -====  -======= ND(0.50)/ND(0.50)
100839 Chloroform Blank = =====  e=-e=--= 0.31
=
. 100870 Chloroform Duplicate = ===--  ===--=--- ND(5.0)/ND(5.0)
. 100870 Chloroform Blank = =====  -======- 0.34
:;' 100839 Dichloroethane, Duplicate ====-  ==-=---- ND(2.50V/40(7.50)
1,2-
y 100839 Dichloroethane, B8lank = ==~==  ec=e==-- Ng03.30
b 1,2-
: 100870 Oichloroethane, Duplicate =====  ==-==--- NTLOR YT NDTE
1,2-
' 100870 Dichloroethane, Blank = c=es== mmees-e- ne
3 1,2-

- . . - - - .
Lq;-.~*«.¢L-L- P

Leonrse o

S BesvciiosBenoririll

“oe ROUP INC.

P N T L
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N
ERG Sample Spike Recovery Analytical sood
Number Parameter Description  Level - (%) Results ug/L ~
100839 Dibromochloro- Duolicate =====  c=ca-ca- ND(0.50)/ND(0.59) :
methane X
100839 Dibromochloro- Blank = eemeee cemee-eo ND(0.50) .
methane ¥
100870 Dibromochloro- =~ Duplicate =  ==-=s  —ecc=ce- ND(5.0)/ND(5.9) ]
- methane -
5 100870 Dibromochioro- Blank = =ceece  cemcmea- ND(5.0) .
2 methane .
. 100839 Trichloroethane, Duplicate @  ===-=  ~ewecoa=--- ND(0.59)/ND(9.59) ;
- 1,1,2 ' :
5! 100839 T;ichIQroethane, Blank = =e;e- cecese-- ND(0.59) 4
1,1,2 -
* 100870 Trichloroethane, Ouplicate =  =-=-c coccm=e- ND(5.2)/ND(5.0) :
4 1,1,2
] 100879 Trichloroethane, Blank = ===ec -ccmeee- ND(5.9)
1,1,2
< (23] .
[ ¢ 100839 Dichloroethane, Duplicate ====v emc-e--e- ND(0.50)/ND(0.50) -
F' 1’1
3 100839 Dichloroethane, Blank = ssces  cce--aa- 0.995 3
L 1,1 ‘
3 100870 Eichloroethane, Duplicate =  =~===e  —ecocw-ee ND(5.9)/ND(5.0) ﬂ
»1 ]
100879 ?1 tl:hloroethane. Blank = scsee mmcceaas 0.22 ]
100868 0;1 & Grease [.R. Duplicate = =~-e=v  ~cccc--- 315/343
100863 0i1 & Grease I.R. Blank ¢ eceme  meemmame acea-
100839 Chloromethanme Duplicate =  ~====  =~ec-c-=--- ND(0.50)/ND(2.50)
100839 Chloromethane 8lank = eemee  semmca-- ND(0.50) -
100870 Chloromethane Duplicate ~====  =cc-=e-- ND(D.50)/ND{0.50)
100870 Chloromethane 8lank = ee;mee cmmoee-- ND(D.59)
- 100839 Bromomethane Duplicate =====  ===cee-- ND(90.50)/ND(0.59)
: 100839  SBromomethane Blank  weeem memmeme- ND(9.50)
. 100870 Bromomethane Duolicate = === —coeeva- ND(0.50)/ND(0.50)
4
. 100870 Bromomethane Blank = eememm cmeeesa- ND(9.59)
100839 Dichlorodifluoro- Duplicate =  =<===  cecceee- ND{0.50)/ND(2.50)
- methane
100839 Dichlorodifluoro- Blank = ==eee  cecc-eee- ND(0.50)
‘ methane
100870 Dichlorodifluoro~- DOupiicate =  =====  —mecewe- ND(0.50)/ND(0.59) -
methane
100870 Dichlorodifluoro- 8lank @ e=e=e  ccce=--- ND(90.59)
methane
100839 Vinyl Chloride Duplicate =  =s=-=v  =ce----- ND(0.50)/ND(9.50)
L]

ENVIRONMENTAL RESEARCH GROUP, INC,
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ERG Sample
Number Parameter

100839 Vinyl Chloride
100870 Vinyl Chloride
100870 Vinyl Chloride
100839 Chloroethane
100839 Chloroethane
100870 Chloroethane
100870 Chloroethane

Spike  Recovery Analytical

Description Level (%) Results ug/L
Blank = «ecee  coceceea ND(0.50)
Duplicate =  ~ecceec  ccmcena- ND(0.50)/ND(0.50)
Blank  eemem meeooee- ND(0.50)
Duplicate =  e--ecc  ccceva-- ND(0.50)/ND(0.50)
Blank  =eme=  mceceoee ND(0.50)
Duplicate =  ---oc  cccceaca- ND(0.50)/ND(0.50)
Blank ~ —eeec  mcccee-- ND(0.50)

ENVIRONMENTAL RESEARCH GROUP, INC,
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NICHOLAS J. DeSALVO

.

v~

EDUCATION

West Virginia University: M.S. Agronomy (1981)
West Virginia University: B.S.A. Plant and Soil Science (1977)

EXPERIENCE

Mr. DeSalvo is a soil scientist with JRB's Geotechnical Assessment Group.
Recently he supervised the installaticn of groundwater monitoring wells to
detect the presence of organic contaminants at an army munitions plant in
Tennessee. The wells ranged in depth from 30 to 250 feet deep and both auger
R and hydraulic rotary drill rigs were used. After installation he participated
i in development, purging and sampling procedures which were carried out under
b strict quality control/quality assurance standards to insure accurate data.
Mr. DeSalvo also participated in a project that involved collecting five foot
continuous cores from TNT washout lagoons at an army munitions depot in
Illinois. The presence of ignitable and potentially explosive agents dictated
the use of innovative sampling protocols which stressed worker health and
safety. Both of these projects were completed as part of the U.S. Army
Inscallation Restoration Program. Participation required a working knowledge
of EPA and United States Army Toxic and Hazardous Material Agency quality
control/quality assuvance and chain-of-custody procedures.

ant )

Presently Mr. DeSalvo is working on a section which addresses the options of
on-site containment of drums for a technical handbook oncitled, "Drum Handling
Practices at Hazardous Waste Sites.” He also has been involved in the
Chemical Countermeasures Program for EPA Edison Laboratories. These projects
deal wich the uses of chemical countermeasures for in-situ treatment of large
volumes of contaminated soils surrounding uncontrolled hazardous waste sites
- and treatment of chemical spills to relatively quiescent bodies of water.

Prior to joining JRB, Mr. DeSalvo was employed as a Soil Scientist with UTD
Corporacion’s Natural Resources Division. Duties included: developing site
i specific reports on overburden and minesoils; soil sampling and classi-
{ fication; physical and chemical data interpretation; making recommendations
for alternative topsoiling materials and fertilizer application rates to
insure successful revegetation. Other responsibilities included water sample
. collection, aquatic biology sampling, survey of stream cross-sections, and
performance of routine water quality laboratory analyses. He has participated
in hydrologic assessments for the states of West Virginia and Virginia and
numerous independent coal companies.

While attending graduate school at West Virginia University, Mr. DeSalvo was a
Research Assistant in the University's Division of Plant and Soil Science.
Experience was gained in sampling coal overburdens by core drills., rock chips
™ from air blast drills, and rock chips from highwalls. Laboratorv experience
in acid-base accounting and characterization of overburden and minesoil was

Verified for accuracy by: Date: 49447/522
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NICHOLAS J. DeSALVO
Page 2

gained while working in the Minesoils Potential Laboratorv. Research conducted
at the University dealt with revegeration of abandoned minelands and was
presented in a thesis encitled, "The Effects of Phosphorus on the Revegetation

of Abandoned Minelands."

ASSOCIATIONS

West Virginia Association of Professional Soil Scientists

PUBLICATIONS

Prediction of the Probable Hydrologic Consequences of Mining by Copen Coal.
Inc., WV SOAP 055 and 058, 1981. Division of Reclamation, Department of

Natural Resources, State of West Virginia.

Prediction of the Probable Hydrologic Consequences of Mining by Mogasco and
Galloway, WV SOAP 102, 103, 105, and 123, 1981. Division of Reclamation.
Department of Natural Resources, State of West Virginia.

Prediction of the Probable Hydrologic Consequences of Mining by Marson Coal
Company, WV SOAP 050, 1981. Division of Reclamation, Department of Natural

Resources, State of West Virginia.

Prediction of the Probable Hydrologic Consequences of Mining by Black Mountain
Coal Company, WV SOAP 062, 1981. Division of Reclamation, Department
of Natural Resources, State of West Virginia.

The Effects of Phosphorus on the Revegetation of Abandoned Minelands. 1981.
Thesis, West Virginia University.

Verified for accuracy by: %eo v N Date: _s/7 /S
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CHARLES T. XU

EDUCATION

M.S., Geology (1978)
B.A., Geology (1976)

Ohio University:
Franklin and Marshall College:

WORK SUMMARY

Mr. Kufs is the manager of JRB's Geotechnical Assessment Program Area. In

this capacity, he directs a multidisciplinary staff of hydrologists, geologists,
engineers, and environmental scientists. Mr. Kufs specializes in the

transport, fate, and effects of hazardous materials {rom waste disposal faci-
lities and in site remediation, and has served as an expert witness.

PROFESSIONAL EXPERIENCE

Mr. Kufs is currently directing a project for EPA's Municipal Environmental
Research Laboratory on proven and developing procedures and technologies

for controlling the migration of hazardous waste leachate plumes. The objective
of this project is to examine and prepare a reference handbook on plume dynamics
and delineation; plume management technologies including groundwater pumping,
subsurface drains, impermeable barriers, and in-situ treatment and other inno-
vative technologies; and technology selection procedures. The handbook will be
used by Federal and state Superfund coordinators and contractors in planning and
implementing remedial actions at hazardous waste release sites.

Mr. Kufs was the Assistant Project Manager and a supervisory geologist on JRB's
groundwater monitoring study of Love Canal. In this role, he assisted in

project staffing and coordinating JRB's activities with EPA, New York State,

and several other contractors. He also supervised the installation of monitoring
wells and the hydrologic testing of the bedrock underlying the Canal area, and
coordinated the interpretation of data from the 178-well monitoring system and the
production of the final report.

Mr. Kufs led the development of a simple system of rating the hazard potential
of waste disposal sites. He also participated in field testing the system at
31 hazardous waste sites in New Jersey. This rating methodology was used by
EPA to set its site enforcement priorities, and is the forerunner to systems
currently being used by EPA, the U.S. Air Force, and several states. He has
also participated as a senior scientist in a variety of technical and policy-
related studies in the area of environmental protection including:
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Sampiing and analysis programs to dectermine the impact of industrial
waste disposal on the groundwater, surface water, and soils of
Henderson, NV; and Nitro, WV.

A study concerning envirommentally safe techniques for land dispcsal
of a wide variety of hazardous wastes--including low-level radioaczive
wastes--which focused on identifving potential contaminant transport
routes and on developing strategies for controlling leachate migration
from disposal sites.

An investigation of the best available treatment, storage and disposal
techniques for selected ignitable, reactive, and volatile wastestreams
in the petroleum refining industry.

A review of the environmental fates of TCDD, phenoxy herbicides, and
several other toxicants.

RCRA compliance inspections of 9 waste generators in Florida and land-
fills in Louisville, KY; Quantico, VA; and Crane, ID.

A review of the use of remote sensing techniques for assessing environ-
mental problems in wetlands.

An evaluation of the use of "Blacklisting" for enforcing provisions
of the Clean Water Act.

The development of a framework for tracking and evaluating the progress
of EPA's research projects on toxic pollutants including the preparation
of a simplified user's guide for the Office of Research and Development
Information System (ORDIS/PTS).

Several data base development projects on the chemicals designated by
EPA as priority pollutants and on wastewater loadings and treatment
costs for EPA's secondary industries.

As a specialist in waste disposal site hydrogeology and aquifer restoration,
Mr. Kufs has served as a Senior Technical reviewer on a number of projects
including:

Phase II Installation Restoration Program studies of the Naval Air
Development Center in Warminster, PA; the Savanna Army Depot Activity

in Savanna, IL; Hill Air Force Base in Salt Lake City, UT; and the Milan
Army Ammunitions Plant in Milan, IN.
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e GCroundwater, surface water, and soil monitcoring studies oI hazardous

wvaste disposal sites in Lincoln, RI: Southington, CN; YWaukeezan, TL:
and Sollev, MD,

e A field research study of the long-term effectiveness of remedial
measures implemented at the Lipari waste disposal site in Pittman,

e

e A field demonstration study of the block displacement waste
site isolation technigque in Whitehouse, TL.

evaluation of the potential effectiveness of a geophvsical investigation
the S-Area hazardous waste dump in Niagara Falls, NY.

L J
-1

e An investigation of design, construction, and operation parameters for
zone-of-saturation landfills in Wisconsin.

Mr. Xufs has also helped to develop and present a series of training seminars for
ZPA and state personnel on procedures for investigating hazardous waste disposal
sites. He presented sessions on investigating known sites, on evaluating the
hazard potential of sites, and on disccvering additicnal sites. In addition, he
contributed to the sections of the seminar training manual that dealt with these
topics and with collecting background information, sampling,and selecting and
evaluation locations for proposed facilities.

Prior to joining JRB, Mr. Kufs participated in a study of nitrate contamination

of groundwater in Lancaster Countyv, PA, His respousibilities included: sampling
groundwater throughout the county; mapping areas of high nitrate concentrations;
determining pollutant migration patterns; and assessing the relative influence of
land use, geolegy, well construction, precipitation, and waste disposal techniques
on nitrogen distribution. He has investigated the hydrologic effects of surface
coal mining in Harlan County, KY. This work considerad soil erosion, slope
stability, water quality, and flooding in the light of high level of surface
disturbance in the area. Mr. Kufs' responsibilities on this project included
project planning, soil and water sampling, mapping, analysis, and documentation.
He also conducted a statistical analysis of the characteristics of landslides near
Athens, OH. This study required using advanced statistical techniques to relate
the size of rotational slumps to geologic, nydrologic, and topographic features
which can be observed prior to movement to determine if it is possible to predict
the size of potential landslides.
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PROFESSIONAL AFFILIATIONS

National Water Well Association, Technology Division
American Geophvsical Union, Hvdrology Division
American Society of Photogrammetry

International Association for Mathematical Ceolozy
Mathematical Geologists of the United States

PUBLICATIONS

Xufs, C., '"Leachate Plume Management: A General Discussion.” Presentation to
be given at the National Solid Waste Manzgement Association's 1lth annual
Conference on Waste Technologv, Memphis, TN, October 18-20, 1983.

Kufs, C., et al.,, Leachate Plume Migration Control, a five-volume JRB report
prepared for EPA's Municipal Environmental Research Laboratorv, EPA contract
No. 68-01-3113-Task 38-1, (in preparation, publication expected October 1983).

Xufs, C., "analvsis of Covariance," Chapter 5 in Computer Packages and Research

Design, Athens, OH: Ohio University Press, (in press, publication expected
October 1983).

Kufs, C., et al., "Procedures and techniques for controlling the migraticn of
leachate plumes" in Proceedings of the Ninth Annual EPA SHWRD Research Svmposium,
Cincinnati, OH: EPA Municipal Environmental Research Laboratory, 1983.

Kufs, C., et al. "Alternatives to Groundwater'Pumping for Controlling Hazardous
Waste Leachates,” in Management of Uncontrolled Hazardous Waste Sites, Silver
Spring, MD: Hazardous Material Control Research Institute, Washington, D.C.

477 pp. 1982.

Kufs, C., et al. "The groundwater monitoring program at Love Canal," JRB
report prepared for EPA's Office of Research and Development in conjunction with
GCA Corporation, EPA contract number 68-02-3186-TSA3-26, 1981.

Kufs, C., '"Methods of Applying Earth Sciences Siting Factors: Presentation given
at the USGS/GLBC workshop on Earth Science Considerations on Siting Secure
Hazardous Waste Landfills, Ann Arbor, MI, June 30-July 1, 1981,

Spooner, P., and Kufs, C., Groundwater Contamination Study of a Site in Nitro,

WV. JRB Report prepared for EPA's Office of Water Enforcement, EPA contract
No. 68-01-5052-DOW 40-Case 4, 1981.
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L Slimak, K., Arons, A., and Kufs, C. "Assessment of low-level radioactive waste
f- and hazardous waste disposal," JRB report prepared for the Los Alamos Scientific
’ Laboratory, Los Alamos, NM, LASL order number LP8-9760-F-1, 1979.
f McGlincy, D., Bartlett, J., Holzinger, P., Kufs, C., Suzko, P., Griffiths, L.,

Shaskan, S., Taub, K., and Stanton, S. ''Factors influencing nitrate contamination

in the groundwater of Lancaster County, PA," National Science Foundation Grant
- No. SMI-76-~08414,1976.
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Kufs, C., et al.

"Rating the hazard potential of waste disposal facilities,"
pp. 30-41 in Management of Uncontrolled Hazardous Waste Sites; Silver Spring,

MD: Hazardous Materials Control Research Institute,

forman, E., Collins, P., Kufs, C., Boutwell, S.,
Clear, J., Peters, R., Epstein, P., and Nork, W.
Hazardous Waste Site Investigation.' JRB Report
Water Enforcement in Conjunction with ERG, Inc.,
DOW 23, 1980.

Kurs, C., et al.
contract No. 68-01-4839, Task 15, 1980.

Xufs, C., et al.
p. 18, 1980.

Kufs, C.
Treatment,

"Methodology for rating the nazard potential of waste disposal
sites,' JRB report prepared for EPA's Office of Research and Development, EPA

"Cleaning up hazardous landfills," Geotimes,

"DAF float from the petroleum refining industry,
Storage, and Disposal Techniques for Ignitable,

285 pp, 1980.

Dicxerson, D., Campbell, X.,
"Henderson Industrial Complex
prepared for EPA's Office of
EPA contract No. 68-01-3052-

vol. 25, no. 9,

" in Evaluation of

Reactive, and

Volatile Wastes, JRB report prepared for EPA's Office of Solid Waste, EPA

contract No. 68~01-5160, 1980. .

Kufs, C.

Geol., vol. 11, no. 6, p. 207, 1979,

Kufs, C. '"Simplified ORDIS/PTS user's
toxic-wastewater control program,' JRB

Research and Development, EPA contract No.

Saltzberg, E., Kufs, C., Kuhlthau, R.,

Task 10, 1979.

"Another view of the use of factor analysis in geology," J. Math.

guide for assessing projects in the
report prepared for EPA's Office of
68-01-4839, Task 10, 1979.

and Landesman, J.
ORD's Research Projects on Toxic Pollutants in Wastewater," JRB report prepared
for EPA's Office of Research and Development, EPA contract No. 68-01-4839,

"A Framework to Track
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o ANDRIS LAPINS

EDUCATION .-

University of Pennsylvania: M.R.P., Regional Planning (1980)
University of Pennsylvania: Coursework toward M.S., Geology
Franklin and Marshall College: B.A., Geology (1978)

EXPERIENCE

Mr. Lapins is an environmental scientist with JRB's Waste Management Depart-
ment. His project involvement has included: coordinating and conducting
field investigations at controlled and uncontrolled hazardous waste sites
including, supervising the installation of groundwater monitoring wells —
and groundwater, soil and sediment sampling; data analysis; contaminant )
transport assessment; hydrogeologic and geomechanical evaluation; and alterna-
tive site remediation analysis.

e Presently, Mr. Lapins is managing a task for EPA's Emergency Response Divi- -
sion involving updating EPA's "Acceptance List" for dispersants and other
chemical countermeasures for oil spills, and reformatting technical test

9 data for each product, which will be included in Subpart H of the National
Contingency Plan as Appendix C of 40 CFR 300. The 'Acceptance List'" and
reformatted technical product test data will serve to facilitate an expedi-

I' tious selection of appropriate chemical countermeasures by On-scene Coordi- o
4 nators in EPA Regional offices and U.S. Coast Guard Districts in the event
s of a spill.

Mr. Lapins has had considerable experience supervising the drilling and

installation of groundwater monitoring wells, and with conducting groundwater
sampling and soil/sediment sampling. Collectively, he has played a supervi- —
sory role in projects which involved the installation of more than 40 monitor- -
ing wells, employing both hydraulic rotary and hollow stem auger drilling o
methods, and has performed groundwater sampling of more than 70 wells for .
county and federal clients. -

]

'

”i For the U.S. Army, Mr. Lapins investigated and evaluated soil, sediment,
” and groundwater contamination resulting from munitions manufacturing activi- -
ties at two Army depots in Illinois and Tennessee as part of the Army's -
Installation Restoration Program. His involvement in these projects includ-
z ed: developing novel sampling and health and safety procedures for sampling
’ reactive wastes, coordinating field sampling activities with laboratory

° activities in accordance with the analytical requiremerts of samples to
insure accurate analytical results, sipecrvising the drilling and installation
of groundwater monitoring wells, obta....ng core and grab samples of sediments
containing high concentrations of explosives, groundwater sampling, geotech-
nical and hydrogeologic data analysis remedial action evaluation, and final
report preparation. Mr. Lapins also supervised the installation of ground-
° water monitoring wells at Hancock Field, New York, for the U.S. Air Force s
as part of their Installation Restoration Program.
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ANDRIS LAPINS Page 2 of 3

For the EPA, Mr. Lapins supervised the drilling and installation of ground-
water monitoring wells at the Lipari Superfund Site in New Jersey. His
responsibilities included overseeing well drilling and installation opera-
tions, enforcement of health and safety protocol (Level A Protection), collec-
tion and characterization of core samples and the maintenance of daily logs.
Mr. Lapins also participated in a study of groundwater contamination from
an active hazardous waste disposal site in Anne Arundel County, Maryland,
where he performed groundwater sampling and data analysis. His involvement
with groundwater sampling and monitor well installation has given him a
working knowledge of EPA and U.S. Army Toxic and Hazardous Materials Agency
quality control/quality assurance and chain of custody procedures.

Recently, Mr. Lapins has taken part in an EPA project to evaluate the valid-
ity and accuracy of statistical test procedures specified in 40 CFR 265.93

of RCRA for monitoring groundwater quality at Interim Status facilities.

His role in this project included: reviewing site information and ground-
water analytical data for facilities throughout the country, providing hydro-
geologic evaluations, and data coding for computer analysis.

For the EPA's Office of Solid Waste, Mr. Lapins has taken part in the develop~
ment of a large computerized data base for characterizing wastes and assess-
ing waste management practices within several segments of the Organic Chemi-
cal Manufacturing Industry. The data base which characterizes and tracks
manufacturing procésses, residual streams, and waste management practices

will provide technical support to EPA for the development of industry speci-
fic guidelines (RCRA Phase III regulations) for hazardous waste management.
Mr. Lapins' role in the project has included reviewing RCRA 3007 Question-
naires and sampling and analysis data, and coding manufacturing processes,
p'ocess products, residual streams, and waste management practices for chlori-~
nated organic, industrial organic, dye and pigment, and plastic and resin
manufacturing industries. Mr. Lapins also aided in the establishment of

a computerized status matrix for the EPA to track the progress of RCRA delist-
ing petitions through regulatory review. His responsibilities in this pro-
ject included petition review and data coding for computer input.

Prior to joining JRB, Mr. Lapins was employed as an environmental scientist
by Ecolsciences, Inc., where he managed task assignments and prepared report
elements for EIS's and environmental assessments specializing in the inven-
tory, analysis, and evalaution of geologic, topographic, soil, and hydrologic
conditions with special emphasis on groundwater impact assessments. A large
segment of his responsibilities included performing siting and site suita-
bility/feasibility analysis for municipal wastewater treatment facilities,
deep well wastewater injection and land application of municipal wastewater
and sludge at sites in Pennsylvania, Maryland, and Delaware. In audi:ion,
Mr. Lapins participated in the development of environmentally sens: . ive
growth management plans for Stafford Township, Ocean County, New Jersey,
where he inventoried and evaluated the geology, soils, hydrology, vegetation
and wildlife of the region and delineated areas most suitable for commercial,
industrial, residential and recreational land uses.

Verified for accuracy by: Date: ,[/3

JRB Associates ..




rr"th il St A A i N e Dl St A A A G g s

5

:' Use or disclosure of proposal data is subject to the restriction on the Title page of this Propossl.

. ¢ —

. ANDRIS LAPINS Page 3 of 3

,:‘ PUBLICATIONS

3 Draft Environmental Impact Statement, Currituck County, North Carolina Outer -

:S Banks Access, March, 1981. Department of Transportation, Raleigh, North

- Carolina.

-

h‘ Environmental Assessment of Construction Grants Projects, January, 1979.
U.S. Environmental Protection Agency, Office of Water Program Operations, i

o Washington, D.C. (revisions). o
Draft Environmental Impact Statement, Little Patuxent Water Quality Management

[ Center (Savage Plant), Howard County, Maryland, October 1981. U.S. Environ- :

Sl mental Protection Agency, Philadelphia, Pennsylvania. ‘

1

Draft Environmental Impact Statement, Leola Sewer Authority Facilities Plan, !
Upper Leacock Township, Pennsylvania, October 1981. U.S. Envrionmental ‘
Protection Agency, Philadelphia, Pennsylvania.

p Draft Environmental Impact Statement, Wastewater Management Facilities, ) 1

}C City of Rehoboth Beach, Sussex County, Delaware, January 1982. U.S. Environ- : ‘

4 mental Protection Agency, Philadelphia, Pennsylvania.

i Draft Environmental Impact Statement, Wastewater Management Facilities,

. City of Lewes, Sussex County, Delaware, October 1981. U.S. Environmental

[ Protection Agency, Philadelphia, Pennsylvania.
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JOHN P. MEADE

EDUCATION

Manhattan College: B.C.E., Civil Sanitary Engineering (1953)

SUMMARY

Mr. Meade has ‘25 years of experience in sanitarv, industrial hvgiene, and
bioenvironmental engineering, and is certified as an Associate Public Health
Engineer in the State of New York. He is a Senior Project Manager at JRB,
working as a senior technical reviewer for a multi-task contract for remedial
actions on uncontrolled hazardous waste sites. He joined JRB as the Project
Manager of two Department of Labor (DOL) contracts to provide OSHA with
on-site consultation services to assist small businesses in Pennsvivania.
Prior to joining JRB, Mr. Meade spent 24 years on active dutv in the L.S.

Air Force (USAF). His last post there was Vice Commander of the USAF
Occupational and Environmental Health Laboratory (OEHL). In that position,
he assisted the Commander in the direction and monitoring of OEHL's dailv
efforts and was also involved in the preparation of an annual budget in
excess of $4 million for OEHL operation. His other Air Force experience
includes serving as Chief of the Consultant -Services Division, USAF OEHL,

and as Director for Categorical Programs for the Department of Defense. -

This last position included serving as the DOD representative on the Federal .
Task Force for Hazardous Materials Management.

EXPERIENCE
December 1980 to present: JRB Associates

Mr. Meade, under the terms of an EPA contract addressing the investigation of
remedial actions of uncontrolled hazardous waste sites, has functioned as one
of JRB's senior technical reviewers. One of his assigned tasks is to review
the majority of twenty detailed case study analyvses selected from an inventorv
of nationwide .remedial action sites. The sites were selected based upon their
overall priority and the remedial actions were evaluated from both their
effectiveness in meeting the objectives of the site action and also from a
cost standpoint.

Mr. Meade joined JRB as Project Manager in charge of the Job Safety and
Occupational Health Program for the State of Pennsylvania. At the time of the
award, Mr. Meade immediately established a program office in Pennsylvania and
assembled a staff of senior experienced professionals. Because of his
extensive managerial experience, the consultation program in Pennsvlvania has
continued with no interruption of service to small businesses located in the
State. The technical reports produced have been of the highest quality and
the cost per consultation has been reduced to less than one-half that of the
previous consultant. This has resulted in net savings to DOL, as well as
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continued excellent services. In addition, the end of the vear saw three times
as many consultations performed using one-half as manv professionals; another
cost-avoidance for DOL.

April 1978 to December 1980: U.S. Air Force Occupational and Environmental
lealth Laboratory

As Vice Commander of the USAF OERL, Mr. Yeade directed and monitored the dailv
efforts of 150 professional and support personnel, including issisting the
AlllA-certified laboratory to ensure compliance witir 2pplicaktle Federal, state,
and local standards. He was also responsible for preparing sortions of an
annual budget in excess of 34 million for the operation or the USAF OEHL.

In this effort, he was assisted by rfour Division Chiers.

For 2 vears, Mr. Meade was the Chief of the Consultant Services Division of
the OEIL. In this position, he managed and supervised 60 professionals,
including 12 industrial hygienists, 7 air and 8 water pollution abatement
engineers and scientists, with a budget of $913,000. He had responsibility
for managing almost fifty environmental projects within the Division. The
Division had integrated conventional safety, hazards monitoring, and safety
and health control functions. Mr. Meade also provided technical, industrial
hygiene, and engineering oversight and direction of U.S. Air Force hazard
abatement efforts, conducted occupational safety and health training of mana-
gers and employees, and developed programs to monitor and control exposure of
emplovees to occupational safety and health hazards inherent in Air Force
Operations. He was responsible for developing a computerized industrial
hygiene information system that will be part of an overall occupational health
information system and will be used Air Force wide. He also administered four
requirements, with a 3-vear program of more than $16 million.

July 1973 to April 1978: U.S. Department of Defense

For the U.S. Department of Defense (DOD), office of the Assistant Secretary
for Energy, Environment, and Safety, Mr. Meade was the Director of Categorical
Programs for 5 years. In this position, he provided special technical exper-
tise to the Deputy Assistant Secretary of Defense in the areas of hearing
conservation and noise abatement, management of toxic and hazardous materials,
and military construction programs to comply with applicable Environmental
Protection Agency (EPA) and DOL legislative mandates. During this time, he
also represented DOD on the Federal Task Force for Hazardous Materials anage-
ment and the Executive Steering Committee sponsored by EPA Region IX. As the
DOD representative, he was responsible for conducting a regional inventory

of DOD hazardous wastes; exploring, developing, and recommending courses of
action to safely manage DOD hazardous materials; identifying, developing, and
disseminating recommended plans of action for environmentally safe management
(transportation, storage, resale, recycling, reuse, modification, and ultimate
disposal) of these materials; coordinating interagency actions relating to
hazardous waste management; coordinating final disposition actions relating
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to hazardous waste management; and coordinating final disposition actions with
appropriate state agencies. The primary objective of the Task Force was to
provide a mechanism for technology and information transfer to all regional
agencies concerned with hazardous waste management. Additionally, he served
as the DOD focal point for the control of PCBs. e was lead member on

several DOD-EPA working groups to develop guidelines for the appropriate
disposal methodology for PCBs and to identify a safe transition to the use of
less toxic materials. He also served as a key DOD member in the disposal
actions of both DDT and Herbicide Orange. From 1975-1977, Mr. Meade was the
DOD subcommittee Chairman for the management of hazardous wastes for the Inter-
agency Committee on Resource Recovery.

Mr. Meade's other accomplishments included coordinating more than Sl billion
for air and water pollution abatement programs in 4 years; developing policy
for the control of toxic substances; initiating an expanded safety and
occupational health program, including new procedures to implement the
Occupational Safety and Health (OSH) Act; develoving plans for occupational
health and industrial hygiene programs; initiating procedures and mechanisms
for early review and evaluation of proposed National Institute for Occupation-
al Safety and Health (NIOSH) criteria documents and proposed Department of
Labor Standards; recommending goals for the occupational health program, and
coordinating budget requests to allocate resources within fiscal constraints.

July 1968 to July 1973: U.S. Air Force

Previously, Mr. Meade was a staff bioenvironmental engineer in the Life
Sciences Division of the U.S. Air Force Inspection and Safetv Center. He
applied bicenvirommental engineering principles in formulating health and
safety policies and programs in flight, ground, explosive, and missile and
space operations; reviewed accident and incident reports to identify environ-
mental deficiencies and recommend corrective actions; and prepared studies

and special reports on safety and OSHA problems for dissemination to Air Force
agencies. He also evaluated several new weapons systems (Airborne Test Bed
and Gas-Dvnamic Laser) to determine whether the program, which might affect
personnel or the environment, had timely Environmental Impact Statements; he
conducted studies concerning ground egress of air crews and passengers involved
in survivable crashes; and he served as Air Force representative on all pro-
jects involving cockpit/cabin flammabilicty.

PROFESSIONAL AFFILIATIONS

American Industrial Hygiene Association

American Conference of Govermmental Industrial Hyvgienists
Aerospace Medical Association

Conference of Federdl Environmental Engineers
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EDWARD w. RETq

EDUCATION

West Virginia University, Ph.D. Hvdrologyv (1981,
West Virginia University, M.5.F. Hvdrology (1077
Baldwin-Wallace College, B.S. Biologyv (1975

EXPERIENCE

Dr. Repa is a senior hydrologist with JRB's waste Management Cepar-ment. He -
has a wide range of experience involving surface and ground water
assessments and hydrologic modeling. He is presently managing and acring
as principal investigator for a research project that is assessing the
performance of remedial actions (i.e., slurry wall and cap) at a hazardous
waste site. This project included developing a monitoring plan to deter-
mine the effectiveness of the remedial actions, installing gzroundwater
monitoring wells, and collecting hydrologic data over the long term to
provide a data base. The project is very unique in that little long term
monitoring of the effectiveness of slurry walls has been performed.
Projects recently completed by Dr. Repa include developing a manual for the
use of groundwacter pumping techniques in contaminant plume contiinment and
a report on the availability and applicability co groundwater transport
models for hazardous waste facilities.

R ol St
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Prior to joining JRB, Dr. Repa was Manager of UTD Corporation's Natural
Resources Division. His principal duties with UTD concerned management of
hydrologic projects for coal mines, refuse areas and preparation plants
including work funded by OSM's Small Operators Assistance Program (SOAP).
These projects included predictions of surface and groundwater contamina-
tion potential with the use of models. While with UTD, he was also respon- ..
sible for the establishment and management of a water quality testing
laboratory which met OSM standards for certification and West Virginia
Department of WNatural Resources certification. He has done hvdrologic
assessments for the states of West Virginia and Virginia and numerous
independent coal companies including the Pittston Coal Group, Slab Fork
Coal Company and Jewell Rdige Coal Corporation.

While a doctoral candidate at West Virginia University, Dr. Repa was a -
Research Assistant in the University's Division of Forestrv. Duties at the ‘
University included hvdrologic research, cteaching and laboratorv super-
vision.

PUBLICATIONS

Alternatives to Ground Water Pumping for Contrnlling Hazardous Waste Leach-
ates, 1982, Naticnal Conference on Management of Uncontrolled Hazardous
Waste Sites, Washington, D.C., p. 146=149.
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Procedures and Technigues £or Controlling the Migrazion »>f Leicnaze Plumes,
1983, Ninth Annual Research Svmposium, Land Disposal, Incineration and
Treatment of Hazardous Waste, USEPA, Cincinnati, May 2--, 1983.

The Establishment of Guidelines for Modeling Groundwater Contaminaticn from
Hazardous Waste Facilities, 1982, EPA-0OSW, Washington, D.C.

Prediction of the Probable Hvdrologic Consequences »f Mining b5v cthe
Demotto Peerless Coal Companv, WV SOAP #001, 1981, Division >t Reclamaricn,
Department of Natural Resources., State of West Virginia.

Prediction of the Probable Hydrologic Consequences of Mining bv the Lehigh
Corporation, WV SOAP 020, 1981, Division of Reclamation., Department of
Nactural Resources, State of West Virginia.

Prediction of the Probable Hvdrologic Consequences of Mining by the Winsor
Pictman Coal Company, WV SOAP 012, 1981, Division of Reclamaticn, Deparr-
ment of Natural Resources, Statre of West Virgini..

Prediciton of the Probabl} Hvdrologic Consequences of Mining bv Copen Coal,
Inc., WV SOAP 055 and 0538, 1981, Division of Reclamation, Department of
Natural Resources, State of West Virginia.

Prediction of the Probable Hydrologic Consequences of Mining by aAsco Coal
Inc., WV SOAP 027, 1981, Division of Reclamation, Department of Natural
Resources, State of West Virginia.

Prediction of the Probable Hvdrologic Consequences of Mining at the Double
D. Enterprises, Inc. Mine, 1981, Division of Mine Land Reclamaticn, Deparc-

ment of Conservation and Economic Development, State of Virginia.™”

Rainfall Catch Errors Associated with Circumambient Obscruczions. 1981,
Dissertation, West Virginia Universicy.

Rainfall Additaments to Subsurface Water in a Young Pine Plantation, 1973,
water Resource Bulletin 15(2): 38l1-6.

Normal Precipiraiton in West Virginia, 1977, West Virginia Agriculture and

Forestrv 7(2):12-8.

The Effect of Circular Obstructions on Rainfall Catch, 1977, Thesis, west
Virginia University.

“Numerous other hydrologic assessments performed: full lisring available
upon request.
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ALFRED N, WICKLINE

EDUCATION

West Virginia University: M.S., Agronomy/Soil Science (1978)
West Virginia University: B.S., Agriculture (Animal Science) (1975)

EXPERIENCE

Mr. Wickline is a senior soil scientist with JRB's Waste Management Depart-
ment. He has over six years experience in dealing with disturbed lands, with
emphasis on surface and underground mining operations and drilling, coring,
and logging procedures. Mr. Wickline also has experience in the installatiorn
of wells for monitoring water potentially contaminated with hazardous
materials., Mr. Wickline recently completed field supervision of the
installation of over 20 wells for monitoring the movement of hazardous
materials in the groundwater.

Prior to transferring into JRB's Waste Management Department, Mr. Wickline

was managing the geologic/hydrologic and soils evaluation for over 150 mining
operations in four appalachian coal producing states. These evaluations and
studies were concerned with all aspects of mining from pre-mine planning,
overburden analysis, and recommendations concerning reclamation and revegeta- .
tion to -remedial actions for the control and/or abatement of acid mine
discharge.

Mr. Wickline also served as a supervisory geologist for the installation of
wells in an extensive groundwater monitoring project at Love Canal in Niagara
Falls, New York. Mr. Wickline has also been involved in coring and logging
operations for oil and gas development for the Department of Energy, Seneca
Nation of Indiana and various private industry clients.
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