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I GLOSSARY

AFB: Air Force Base.

AFESC: Air Force Engineering and Services Center.

I Ag: Silver.

Air Surging: A procedure for developing wells whereby compressed air is
pumped down a well and allowed to bubble up through the water column in
the well.

3 ALS: Above land surface.

Annular Space: The space between a borehole and the outside of a well screen
or casing.

Aquifer: A geologic formation, group of formations, or part of a formation
that is capable of yielding water to a well or spring.

3 As: Arsenic.

Auger: A screwlike boring tool resembling a carpenter's auger bit but much
larger, usually motor-driven, designed for use in clay, soil, and other
relatively unconsolidated near-surface materials.

Bailer Wash: A sample of distilled water poured through the bailer that is
analyzed to evaluate decontamination procedures.

Blow Count: The total of the number of strikes with a freefalling weight
needed to drive a sampler a given distance into the ground.

BLS: Below land surface.

3 Braided Channel: Channel created by a stream flowing in several dividing and
reuniting channels, creating a netlike pattern.

3 BW: Bailer wash.

Cd: Cadmium.

Channel: An abandoned or buried water course represented by deposits of sand
or gravel.

Clay: Fine-grained aggregate consisting wholly or dominantly of microscopic
and submicroscopic mineral particles.

CN: Cyanide.

Coalesce: The union of individual streams into a single stream or braided
stream.
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Coastal Plains: Physiographic province of the Eastern United States 3
characterized by a gently seaward sloping surface formed over exposed,
unconsolidated, stratified marine fluvial sediments. Typical coastal
plain features include low hills and ridges, organic deposits, flood-
plains, and high water tables.

Cone of Depression: The depression, roughly conical in shape, produced in a
water table or potentiometric surface, by pumping or artesian flow.

Confining bed, layer, or unit: Body of impermeable or distinctly less
permeable material stratigraphically adjacent to one or more aquifers. 3

Cr: Chromium.

Cross-section: Geologic diagram or actual field exposure sLowing the geologic 5
formations and structures transected by a given plane.

Cu: Copper. 3
CWA-WQC: Clean Water Act Quality Criteria for Human Health.

DAFB: Dover Air Force Base. 3
Differential Subsidence: The relative change in how materials subside over

time which results in uneven surfaces developing. 3
Diffusion: The spreading out of molecules, atoms, or ions into a porous

medium in a direction tending to equalize concentrations in all parts of
the system. I

Dip: Angle at which a stratum or any planar feature is inclined from the
horizontal. 3

Discharge: As it pertains to groundwater; the flow of groundwater directly

from the zone of saturation onto land or into a surface water body.

DNREC: Delaware Department of Natural Resources and Environmental Control.

DOD: Department of Defense. 3
Downgradient: In the direction of decreasing hydraulic static head; the

direction in which groundwater flows.

Drawdown: A lowering of the water table or potentiometric surface caused by
pumping of groundwater from wells.

EDM: Electronic distance meter. I
Effective Porosity: The amount of interconnected pore space through which

fluids can pass. U
EPA: The U.S. Environmental Protectiml t r ,. !
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EPA Method 601: GC test method for the determination of 29 purgeable
halocarbons.

3I  EPA Method 602: GC test method for determination of 7 purgeable aromatics.

EPA Method 624: GC/MS test method for the determination of volatile organic
compounds amenable to the purge and trap method.

EPA Method 624 (modified): The same as the standard 624 test but with an
extra purge and trap to detect hydrocarbons in fuels lighter than
kerosene.

EPA Method 625 (extractables): GC/MS test method for the determination of
organic compounds that are solvent extractable. Extractable fractions
include base/neutral and acid extractables.

EPA Method 625 (Pesticides and PCB's): Same as for 625 (extractable) test but
for pesticide and PCB extractables.

Facies: A stratigraphic body as distinguished from other bodies of different
appearance or composition.

Fb: Field blank.

Fe: Iron.

FIT: Field investigation team.

Field Blank: A sample of distilled water that is analyzed to determine if the
distilled water contains contaminants that could be introduced to
sampling equipment and ultimately to the samples through decontamination
processes.

Field Duplicate: A sample of any media collected at the same time and place
as the identified media sample. Duplicate samples are analyzed to
indicate the overall precision of sampling and analytical procedures.

Flow Path: The direction or movement of groundwater as governed principally

by the hydraulic gradient.

Ft: Feet.

Ft/day: Feet/day.

Glauconitic Sand and Gravel: A mixture of sand, gravel, and glauconite, an
iron-potassium silicate mineral which imparts a green color to the
mixture.

gpd: Gallons per day.

gpm: Gallons per minute.

Groundwater: Subsurface water in a zone ot saturation.
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Groundwater Divide: A line on a water table on each side of which the water I
table slopes downward in a direction away from the line.

Hard Stand: Parking area or ramp adjacent to taxiway where aircraft are i
parked or stored.i

HARM: Hazard Assessment Rating Methodology. 3
Head Level: The height of a vertical column of water; dependent upon

hydrostatic pressure.

Hg: Mercury.

Hydraulic Conductivity: A coefficient of proportionality describing the rate
at which water can move through a permeable medium.

Hydraulic Gradient: The change in total head with a change in distance in a
given direction. The direction is that which yields a maximum rate of I
decrease in head.

Hydraulic Rotary: The hydraulically driven drilling method which rotates the
drill pipe and bit while circulating fluid under pressure to force
cuttings to the surface.

Hydrograph: A graph showing stage (level), flow or velocity of water with 3
respect to time.

IRP: Installation Restoration Program. 3
IW: Industrial waste water.

JP-4: Jet propulsion fuel No. 4 3
K: Hydraulic conductivity.

Laboratory Replicate: An aliquot or split of an actual sample. Replicate or i
split samples are analyzed to document the precision of the analytical
method.

Leachate: A solution resulting from the separation or dissolving of soluble I
or partizulate constituents from solid waste or other man-placed medium
by percolation of water. i

Leaching: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals, or contaminants, are washed into a lower
layer of soil or are dissolved and carried away by water. 5

Lens: Body of rock material bounded by converging surfaces, at least one of
which is curved. i

MAC: Military Airlift Command.

Marl: Incoherent sands consisting of calcareous lay- and particles of
calcite or dolomite.

I
I



MATS: Military Air Transport Service.

MCL: Safe Drinking Water Act Maximum Contaminant Levels.

MGD: Million gallons per day.

mg/l: Milligrams per liter.

Miocene: The fourth of the five epochs of the Tertiary period. The Miocene
occurred between approximately 12 and 26 million years ago.

ml: Milliliters.

Mn: Manganese.

MoGas: Motor gasoline.

Monitoring Well: A well used to measure groundwater levels and to obtain
samples.

MSL: Mean Sea Level.

Net Precipitation: The amount of annual precipitation minus annual
evaporation.

Ni: Nickel.

NPL: National Priorities List of Hazardous Waste Sites.

O&G: Oil and Grease.

Organic: Being, containing, or relating to carbon compounds, especially in
which hydrogen is attached to carbon.

Outcrop: Part of a body of rock that appears bare and exposed at the surface
of the ground.

Pb: Lead.

PCB: Polychlorinated Biphenyls; liquids used as a dielectric in electrical
equipment.

PCE- Perchloroethylene, tetrachloroethylene, or tetrachloroethene.

PD-680: Cleaning solvent.

Permeability: The capacity of a porous rock, soil, or sediment for
transmitting a fluid without damage to the structure of the medium.

pH: Negative logarithm of hydrogen ion concentration.

Pleistocene: First epoch of the uaMt ci ,- pi im. iii g iira l including the
time and deposits of the last gteat glacial epoch.



I
Potentiometric Surface: A surface that represents the level to which water

will rise in tightly cased wells. The water table is a particular I
potentiometric surface for an unconfined aquifer.

POC: Purgeable Organic Carbon. I
Poorly Sorted: Having a poor degree of similarity in terms of grain size

within a mass of material.

Porosity: Property of a rock containing interstices without regard to size,
shape, intercommunication, or arrangement of openings. 3

ppb: Parts per billion.

ppm: Parts per million.

Priority Pollutant: One of 119 compounds that have been identified as
hazardous in waters by EPA. 3

Priority Pollutant Scan: A series of tests to determine the presence of all
priority pollutants.

Priority Pollutant Organics: The organic priority pollutant compounds I
identifiable by EPA methods 624 and 625.

Purging: Withdrawing a predetermined amount of water from a groundwater 3
monitoring well prior to collecting samples. Purging is performed to
ensure representative samples of the groundwater are collected.

Recharge: Processes by which water is absorbed and is added to the zone of I
saturation, either directly into a formation, or indirectly by way of
another formation. I

Regressing: The lowering of the sea level or retreating of the shoreline
seaward.

SAC: Strategic Air Command. I
SAIC: Science Applications International Corporation. 3
SNARLS: Safe Drinking Water Act Suggested No Adverse Response Limits Health

Advisories.

SOW: Statement of Work. I
Specific Capacity: An expression of the productivity of a well, obtained by

dividing the rate of discharge of water from the well by the drawdown of I
the water level in the well.

Specific Gravity: The ratio of the mass of a body to the mass of an equal
volume of water at 4'C or other spci'ified temrpei at tllc.

Specific Yield: The ratio of the volume of wateL a rock or soil will yield by
gravity drainage to the volume of the rock or soil. I

I
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I Split Spoon: A type of soil sampler consisting of a length of hollow tubing
split lengthwise and threaded at both ends. A drive head and a coupling
hold the two halves together. The sampler is pounded into the soil a set
distance. The sample is examined by removing the drive head and coupling
and opening the split barrel.

Strike: The direction of a horizontal line in the plane of an inclined
stratum, joint, fault, cleavage plane, or other structure; perpendicular
to the direction of dip.

3 Subcrop: Area within which a formation occurs directly beneath an

unconformity.

3 TAC: Tactical Air Command.

TCE: Trichloroethylene or trichloroethene.

3 TOC: Total Organic Carbon.

TOX: Total Organic Halogens.

I Transgressing: The raising of sea level or advancing of the shoreline
landward.

Transmissivity: The rate at which water of a prevailing density and viscosity
is transmitted through a unit width of an aquifer or confining bed under
a unit hydraulic gradient. Transmissivity can be calculated by
multiplying the hydraulic conductivity by the aquifer's saturated
thickness.

ug/l: Micrograms per liter.

Undulating Surface: Smooth but irregular surface of bedding planes or
contacts commonly formed by differential erosion or differential3 compaction.

Upgradient: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of groundwater.

I USAF: United States Air Force.

USAFOEHL: United States Air Force Occupational and Environmental Health
Laboratory.

USAFOEHL LOC: USAFOEHL Levels of Concern.

USEPA CAG: USEPA Carcinogenic Assessment Group.

3 USGS: United States Geological Survey.

v: Velocity.

3 VOA: Volative Organics Analysis.

I
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VOC: Volative Organic Compounds identified by EPA Methods 601 and 602. U
Water Table: Upper surface of a zone of saturation except where that surface

is formed by an impermeable body.I

Well Log: Systematic and sequential record of geologic data obtained from a
well.

Well Point: A well that is commonly installed by driving the casing and
screen into the ground pneumatically or by the combined action of
rotating the casing and screen while injecting water under pressure to
flush out cuttings.

WTP: Waste water treatment plant.

Zn: Zinc.

I
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phse1 FI ld Iti

Dover An Df

I. Doecription of Work

The purpose of this task 1 to determino if . , -.

has resulted from waste disposal praotices, tu4. e,-i3 a.. l .

aotivities at Dover AFB DE; to pru11de eti tei t of I tb*' ., "
of eortaination, should eontamination be fourd; t o ,
envirorental oonsequences of migrating pollutkArt, to ident'try &. a..c,

inveStiations and their attendant ooats necessary to prop.Ky e uaLt t he
magnitude, extent, and direction of movement of discovered Oonta.&Avta.

Ambient air monitoring of hazardous and/or tvac utial for t e
protection of contractor and Air Foroe personnel aba.i be iapiated wero
necessary, especally during the drilling operation.

The presurvey report (mailed under separate cover) ar, Pt&a.- I IF reP r
(ailed under separate cover) Incorporated backsourad aLd descripion of tb.

sites for this task. To accomplish the survey effort, t~j cort_-actC; s

take the folloving steps:

A. General

1. Determine the aerial extent of each site by rov.:eirg t' s.l ble
aerial photos of the base, both historical an4 the, mat r~oeit panrozats
and infrared, and by field reconnaissance.

2. Locations where surface vat-er, tatcL, and zre , are
collected shall be marked with a persmaent ma'-.er, urd It t c~ti ror-ed
on a site map.

3. A total of 38 ground-water aoitorii,; t 4eilb 1 t-e it.. I a I

The exact location of the vels shall be detI al'rv Ir the field.

4. Columbia Aquifer Wells: Wells in tLe auconfliced as c: aqui .J
shall be drilled using 6-inch hollow-stee auge, or Uy rrta',. .-
ground-ate.' monitoring vel shall be conatruc¢ .J c., 2-Inch itv. t.n, U

FTC easing and screen. Ground-water moritorr. ueli ahail be cuomp.-d t,
the top of the Kirkwood oonfir.;ag layer, and the ectire atw-ated l.terva"
shall be screened. The screened interval 1i eacti well ab i oc.!st of
O.010inoh slotted PVC screen depending upon the geoiogic fiDnldgf iuriog ,.
drilling operation. The annulus of the screened Intervai aa'A bt v,.
packed with #1 grade gravel or equivalent, as detaerined Irn the tio. *.;d
suitable for the soil forlatlon. The gravel pack aha.l crtoad to 2 feet
above the top of the screen. Beavy bentonite mud or pelie';s &Jh*-',]e -tad

above the gravel pack to form a "eal of from 2- to 3-reel i hckee, and
tke seal shall be completed using a bentonite grout aivzre to th&e *'a-.

aoh well shall be provided wIth a surface grout .'I *,-a,. xrvLectiva *tee.

easing with lockng sap. All wells shall be drealopad uztnu they produoe

F33615-80-D-4002/0056 5



I
clear, sand-tree water. Each well shall be clearly numbered with exterior
paint and be provided with three guard posts placed radially away from each
well.

5. Frederica Aquifer Wells: Wells in the Frederica Aquifer shall be
drilled using hydraulic rotary methods. Each ground-water monitoring weil 
shall be constructed of 4-inch I.D. Schedule 80 PVC casing and screen. A 10-
inch diameter borehole shall be drilled from the surface, through the
surficial aquifer, and exteLded to the top of the Kirkwood confining layer. I
An 8-inch steel casing shall be placed in the borehole, and bentonite grout
shall be treied down the casing until grout rises to the surface in the
annular space between the 8-inch casing and the borehole. While circulating
the bentonite-grout mixture in the 8-inch casing, the 8-inch casing shall be
driven at least 3 feet into the Kirkwood confining layer. All grout and
drilling mud shall be evacuated from inside the casing. After the bentonite
grout mixture has set for at least 24 hours, a 6-incb diameter borehole shall
be extended through the confining layer and into the upper 15 feet of the
Frederica Aquifer. The 4-inch I.D. Schedule 80 PVC casing and screen shall
be installed and 15 feet of screen shall be set. The screened interval in I
each well shall consist of 0.010 inch slotted PVC screen depending upon the
geologic findings during the drilling operation. The annulus of the screened
interval shall be gravel packed with #1 grade gravel or equivalent, as deter- i
mined in the field as suitable for the soil formation. The gravel pack shall
extend to 2 feet above the top of the screen. Heavy bentonite mud or pellets
shall be placed above the gravel pack to form a seal of from 2- to 3-feet in
thickness, and the seal shall be completed using a bentonite grout mixture to
the surface. Each well shall be provided with a surface grout seal and pro-
toctive steel casing with locking cap. All wells shall be developed until
they produce clear, sand-free water. Each well shall be clearly numbered with I
exterior paint and be provided with three guard posts placed radially away
from each well.

6. Well Point Installation: Each well point shall be constructed of
2-inch I.D. steel with 3-foot, 0.010 inch slotted Stainless steel screen. A
6-inch augered borehole shall be drilled to 10-feet below the surface (BLS).
The well point and casing shall be driven down the borehole to 15-20 feet BLS
such that the screen is at least 5 feet below the water table surface. The
annular space between the 6-inch borehole and well point casing shall be
sealed with heavy bentonite mud or pellets, and the seal shall be completed
using a bentonite grout mixture to the surface. The well casing shall extend
to 2.5 feet above land surface (ALS) and be provided with a cap and lock. All
well points shall be developed until they produce clear, and-free water. Each I
well point shall be clearly numbered with exterior paint and be provided with
three guard posts placed radially away from each well point.

7. Ground-water monitoring wells shall comply with U.S. EPA publics-
tion 330/9-81-002 = 1Anual = foro watenr/ubj.srface Investisations a&
A ousr= MAa. Sites. and State of Delaware requirements for monitoring well
installation. All wells shall be developed, water levels measured, and
locations surveyed and recorded on a site map. Only screw type joints shall
be used. Glue fittings are not permitted. 3

8. All water samples shall be analyzed on site by the contractor for
pB, temperature, and spneific conductance. Sampling, maximum holding time,

F33615-80-D-4005/0056 6
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and preservation of samples shall Omnply strictly vith the following
- references: Standard Nostkoa Za I" IrAni nation It ter A=

15th 9d. (1950)o pp 35-421 IM Section 11, V and xnyirormtntal
gjNabool eMd Ngthbog LJ= Cheial 12117ms &L hVars A= XAIuu, Xp

- Manual 600/-79-020t pp zxii to X11 (1979). All water samples shall be
analyzed using minimum detection levels, as specified in Att4ciment 1.

1 9. Field data oolloctod for each site shall be plotted and aa..
The nature of oontamination and the magnitude and potential for cota=:.

- flow within each alto to receiving streams and ground waters shall be dett:-.+
-- mined or estimated. Upon completion of the sampling and analysis, the datA

- shall be tabulated In the next l&D Status report, a specified in Itm v1
below.

* 10. The oontractor shall split all water and soil samples. ODe set or
samples sball be analyzed by the oontractor and the other set of sanples at&;3 be forvarded for analysis through overnight delivery to:

USA? 0ZL/31
Bldg 140
Brooks AYB TX 78235

The samples sent to the USA? OflL/3A shall be accompanied by t-he
following information:

(a) Purpose of sample (analyte)

U (b) Installation name (base)

3 (a) Sample number (on containers)

(d) Souroe/location of sample

3 (e) Contract Task lumbera and Title of Project

. (f) Method of collection (bailer, auction pump, air-lift pus,etc.)

(g) Volumes removed before sample taken

I (h) Special Conditions (use of surrogate standa-d, special
nontandard preservations, etc.)

3 (I) Preservatives used

This Information shall be forwarded with each sample by prope -J
completing an AF Form 2752 (opy of form and Instructions on proper ooaplet1o*.
mailed under separate cover). In addition, copies of field logs documentiaS
sample collection should accompany the Samples. Chain-of-custody records for
all samples, field blanks, and quality control duplicates shall be alntaLimn.All oontractor QL/QC program analysis results shall be included In theanalytical results of draft final report (as specified In Item VI below).

F33615-80-D-4002/0056 7
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I
D. In addition to Items delineated in I above, conduct the following

specific actions at sites identified on DoTer AFl DE:

1. Site T-1. IW Basins

a. Install four ground-water monitoring wells in the Columbia 3
Aquifer. One well shall be located 100 feet upgradient of the basins and
three wells shall be placed directly downgradient of the basins. Wells shall

be an average of 50 feet in depth; total footage drilled shall not exceed 200
feet.

b. Install three ground-water monitoring wells into the
Frederioa Aquifer. One well shall be located 100 feet upgradient of the
basins and two wells shall be placed downgradient of the basins and under the
known Columbia Aquifer plume. Wells shall be an average of 80 feet in depth; U
total footage drilled shall not exceed 240 feet.

o. Collect one groundwater sample from each of the seven new
wells and the three existing wells at the IW basins.

d. Each ground-water sample shall be analyzed for Volatile
Organic Compounds (VOC), Oil and Grease-Infrared Method (O&G/IR), cyanide,
phenols, Total Organic alogens (TOI), Total Organic Carbons (TOC), and
selected metals as specified in Attachment 1.

e. Collect two surface water and two sediment samples from I
the basins.

f. Each surface water and sediment sample shall be analyzed I
for VOC, O&G/IR, cyanide, phenols, TOX, TOC, and selected metals as specified
in Attachment 1.

2. Site DD-1. North Drainage Ditch

a. Three soil borings shall be drilled at this site to a 3
depth of 5 feet BLS. Each soil boring shall be located adjacent to a surface
water and sediment sample location. Soil samples shall be collected with a
hand auger. Soil samples shall be retained for analysis at 2-3 feet BLS and
4-5 feet BLS. A maximum of 6 samples shall be analyzed.

b. Each soil sample shall be analyzed for OG/IR, cyanide,
phenols, TOX, TOC, and the selected metals specified in Attachment 1.

c. Collect 8 surfac e water and 8 sediment samples fro. the
North Drainage Ditch, with exact locations of mpling points dependent upon
Influent points along the Ditch. Sediment samples shall be taken from between -
.5-1.5 feet below the top of the sediment layer.

d. Each surface water and sediment sample shall be analyzed I
for OG/It, cyanide, phenols, TOX, TOC, and the selected metals specified in
Attachment 1.

F33615-80-D-4002/0 0 5 6  8
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3. Site D-1O. Sanitar7 Landfill

a. Install OnO upgrad1ent and four dova~rdiont ground-water

monitoring wells Into the Columbia Aquifer. Wells shall be Installed at
location adjacent to the site. Wells shall be an average of 50 feet In3depth; total footage drilled shall not exceed 250 feet.

b. Collect one ground-vater saple from each well.

a. Rach ground-water sample shall be analyzed for Oc/IH,
cyanide, poenols, TOX, TOC, and the selected metals specified In AttachmerL-

4. Site D-4. Liquid Waste Disposal Site

a. Conduct additional reoonnaisance activities to Idenrtif
site boundaries. These activities shall consist of bringing DAn personnel
familiar vith past disposal operations conducted at the site to the area to
identify site location, taking soil samples vith a band auger to detect &oil
discoloration, odor, or vute material which will indicate past disposal
operations, or conducting magnetometer surveys of the identified area in ar
effort to determine site location.

I b. Install one upgradient and three dovWadient ground-vater
monitoring wells into the Columbia Aquifer. Wells shall be installed at
locations adjacent to the site. Vells shall be an average of 50 feet in3 depth; total footage drilled shall not exceed 200 feet.

o. Collect one ground-water sample from each well.

3 d. Each ground-water sample shall be analyzed for IOC,
O&G/IR, cyanide, phenols, TOX, TOC, and the metals specified in Attachaent I,

3 5. Site FT.-1 Fir. Training Area I

a. Conduct additional reconnassanoe activities to identify
site boundaries. These activities shall consist of bringing DAYB persomiel
familiar with past site operations to the area to Identify site location, or
contacting the engineering or construction organization responsible for golf
oourse oonstruction to review any available reoords which say indicate burn
areas, area grading, or placement of fill material over site required to rais*
the land surface.

b. Install one upgradient and three dovgradient ground-wte

monitoring yells into the Columbia Aquifer. Veils shall be Installed at
locations adjacent to the site. Wells shall be an average of 50 feet in3 depth; total footage drilled shall not exceed 200 feet.

c. Collect one ground-water sample from each well.

3 d. Rach ground-vater sample shall be analyzed for O&G/IB,
TO, TOC, and the selected metals specified In Attachment 1.

3 e. Collect one upstrea surface water smple and one
downstream surface water sample tfro the drainage ditch adjacent to the site.

I J-'
3 36 15-80-D-4002/ 0056 9
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1
t. Each surface water sample &ball be analyzed for O&G/J,I

TO!, TOC, and the selected metals specified in Attachment 1.

6. 3ite /T-3. Fire Tralnits Area 3

a. Install one upgradient and two dovw adient Found-water
monitoring wells in the Columbia Aqulfer. Wells shall be installed at
locations In the immediate vicinity of the site. Wells shall be an average of
50 feet in depth; total footage drilled shall not exceed 150 feet.

b. Collect one ground-vater sample frce each well.

a. Each ground-water saple &ball be analyzed for n&G/Lp,
TOX, TOC, and the selected metals specified in Attachment 1. 1

d. Collect four surface water and four sediment saamples from
the streams and wetland areas adjacent to the site.

e. Each surface water sample shall be analyzed for O4G/Il,
TOX, TOC, and the selected metals specified in Attachment 1.

7. Site SP-4. JP-4 Pipeline Leak I
a. Conduct additional reoonnais3ance activities to determine

the exact location of the leak. This activity involves bringing DAFB I
personnel familiar with the JP-4 leak to the site to identify its location.

b. Install throe well points at locations within the
estimated spill area to a depth of at least 3 feet below the water table
surface. Well points shall be installed to total depth of 15-20 feet BLS.

c. Collect one ground-vater sample from each well point. 1
TOC.. Each ground-water sample shall be analyzed for OG/IR and

8. Site D-5. Sanitary Landfill3

a. Conduct additional reconmaissance activities to identify
site boundaries. The". activities shall involve bringing DAFB personnel
familiar with past dispcasal operations conducted at the site to the area toIdentify the exact site location and taking soil amples with a hand auger to Ioonfirm landfill location through soil discoloration, odor, or waste material.

b. Install three dovngradient ground-vater monitoring wells i
Into the Columbia Aquifer. Wells shall be Installed at locations adjacent to
the site. The upgradient well installed for Site D-4, Liquid Waste Disposal
Site, shall serve as a source of upgradient water quality samples for both I
Site D-4 and Site D-5. Wells shall be an average of 50 feet in depth; total
footage drilled shall not exceed 150 feet.

a. Collect one ground-water samp-e from each well. 1
F336l5-8OD-400 2 / 0 0 5 6
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I

1 d. The ground-water sample &hall be analyssi ruc rut/
cyanide, pbonols, TOY, TOC, and the sotwls specified In itT, Lsent I.

3 9. Site FT-2. Fire Training Lrea 2

a. Conduct additional reconnaissano. activities
the ezact location of the site. The activity shall consist of ir% .
DAV personnel familiar with past operationa conducted on the site,

b. Install one welipoint at the closest point .
drilling and downgradient from the sIte. Well point shall be drjver -,-
depth of at least 3 feet belay the water table surf ace and shall b ,,3 to total depth of 15-20 feet BLS.

c. Collect one ground-water sample from the vell p.,:t,[

3 d. The ground-water sample shall be analyzed for C,' ,
and TOC.

3 10. Site S-1. Haardoum Waste Storage Yard

a. Install one upgradient and three downwradient .
monitoring wells into the Columbia Aquifer. Wells shall be instailed ilocations adjacent to the site. Wells shall be an average of 50 feet ir
depth; total footage drilled shall not exceed 200 feet.

3 b. Collect one ground-water sample frcm each well.

i. Each ground-water smple shall be analyzed for V¥ ,
O&G/IR, cyanide, phenols, TOX, TOC, the selected metals specified in

ttachment I and PCB's.

d. Two soil borin shall be drilled at this site to a.

of 5 f :t BL3. Thb borings shall be located in areas imediately ad a',.
the Storage ard. Soil amples shall be collected with a iLw - : -
Soil samples shall be retained for analyseb at 1-2 feet BLS and 4-5 fe V

I maximum of 4 samples shall be analyzed.

e. Each soil sample shall be analyzed for VOC, c ,'
cyanide, phenols, TOX, TOC, the selected metAls specified in AtLah':.
PCB's.

1 11. Site . Main F'uel Pumping Manholes

a. Install four well points around Building 950 to a '

at least 3 feet below the water table surface. Well points ahall be
to total depth of 15-20 feet DLS.

3 b. Collect one ground-water sample from eacL well pov*t

a. Each ground-water sample shall be analyzed for 0,&/ I

TOC.

S5-80-D-4002/0056 11
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d. Collect three surface water and three sediment samples i
fro manholes In this area.

, e. h surf ae water and sediment saple shall be analyzed
for O&G!IX and TOC.

12. Site D-2. Santar7 Landfill

a. Four soil borings &ball be drilled at this site to a depth
of 5 feet 3LS. The borings shall be located in areas adjacent to the site.
Soil samples shall be collected with a hang-auger. Soil mploas
shall be retained for analysis at 4-5 feet BLS. A maximum of A samples shall
be analyzed.

b. Each soil sample shall be analyzed for O&G/IR, TOX, TOC, I
and selected metals specified in Attachment 1.

c. Collect four surface water and four sediment samples from m
wet areas adjacent to the site.

d. Each surface water and sediment sample Shall be analyzed

for O&G/IR, TOX, TOC, and selected metals specified in Attachment 1.

C. Well Installation and Clean-up 3
The well and boring area shall be cleaned following the completion

of eash well and boring. Drill cuttings shall be removed and the gereral area
clean. If hazardous vaste is generated in the process of well installation, I
the contractor shall be responsible for proper oontainerization of drill out-
tinge for eventual government disposal. The contractor shall determine those
drill cuttings suspected as being hazardous waste based upon discoloration, I
odor, or organic vapor detection instrument. The contractor shall test two
samples of the suspected hazardous waste for RP Toxicity and Igntability a3
specified in Attachment 1. Disposal of drill cuttinVs is not the 3
responsibility of the contractor.

D. Results of all sampling and analysis shall be tabulated and
incorporated in the Informal Technical Information report (Sequence 3, Atch I I
and Sequence 2, Atch 3 as specified in Item VI below) and forwarded to USAF
OEL/TS for review.

3. Reporting

1. A draft report delineating all findings of this field 3
investigation shall be prepared and forwarded to the USAF OEL, as specified
In Item VI below, for Air Force review and comment. This report shall include
a discussion of the regional site specific hydrogeology, well and boring log3s,
data from water level surveys, water quality and soil analysis results,
available geohydrologic cross sections, groundwater and gradient vector maps,
and laboratory quality assurance information. The report shall follow the
USA? OML format (nailed under separate cover).

F33615-80-D-4002/ 0 0 5 6  12 I
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5 2. The recommendation section will address each site and list
them by categories. Category I vil consist Of sites where no further action,
Including remedial action, is required. Data for these sites are considered
sufficient to rule out unacceptable health or environmental risks. category
II sites are those requiring additional monitoring or work to quantify or
further assess the extent of current or future contamination. Category III
sites are sites that will require remedial actions (ready for IRP Phase IV
actions). In each case the contractor will summarize or present the results
of field data, environmental or regulatory criteria, or other pertinentI information supporting these conclusions.

F. Cost Estimates

3 The contractor shall provide cost estimates for all additional
work recommended to permit proper determination of contaminants. The recom-
mendations provided shall include all efforts required to determine the
magnitude and direction of movement of discovered contaminants along with an
estimate of the time required to accomplish the proposed effort. This
Information shall be provided In a separately bound appendix to the final

m report.

G. Meetings

m The contractor's project leader shall attend one meeting with Air
Force officials and regulatory agency representatives to present and discuss
results of this investigation. This meeting shall take place at Dover AFB DE
for eight hour3s at a time to be specified by the USAF OEHL.

1I. Site Location and Dates:

Dover AFB DE

Time and Dates5 To be established

1i1. Base Sapport: None

m IV. Goveriment Furnished Property: None

V. Goveriment Points of Contact:

1. iLt Marla R. Laxagaa 2. Capt Lindsey C. Waterhouse
USA? OEHL/TS USAF Bospltal/SGPB
Brooks APE TX 78235 Dover APE DE 19902
(512) 536-2158 (302) 678-6605 Ext. 2598
AV 240-2158 IV 455-6605 Ext. 2598

m 3. Lt Col Edwin C. Banner III
BQ MAC/SGPB
Scott ArE IL 62225
(618) 256-2306
AT 638-2306

m 2 33615-80-D-4002/00 56  13
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I
I. In addition to sequence numbers 1, 5 and 10 vhLicb are applicable to all
orders, the reference numbers below are applicable to this order. Also shown
are data applicable to this order:

Zag~anc go. LjgLlfl J1ok-II LQ.QLIZ R2ak IAI LM"J

Atob 1
4 ONE/ 85 MR 30 85 ,A 15 85 SEP15

3 O/TIME of of 2
Atch 5
2 0/TIME of of 2

eTo draft reports will be required. After incorporating Air Force comments
concerning the first draft report, the contractor shall supply the USAF OEHLI
with one copy of the second draft report. Upon USAF OEM acceptance of the
second draft report, the contractor shall distribute the remaining copies per
a USAF OEHL prepared distribution list. The contractor shall supply the USA?
OEHL with 20 copies of each draft report and 50 Copies plus the original
csera-ready copy of the final report.

09Upon oompletion

I
U
I
I
I
I
I
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Attachment I

Levels of Detsctioa Required

Levels of Detection are for votor %lss8 skoa othervise:

Analytical

AAa.L htk* . Detection Limit SOMP.11

Oil sad Grease (3i) EPA 413.2 100 ps/L (waters); 64 V; 35 6
100 PS/s (soil)

Polyablorizated EPA 608 0.25 ps/L (waters; 4 1; 4 8
Dipbhayl (PQ's) I Ps/S (soil)

Phenaols EPA 420.1 1 po/L (waters); 36 1; 20 S
I PS/S (soil)

*Total 0rsanic Carbon EPA 415.1 1000 pS/L 64 1; 35 S
(TO)3Total Orgasic Ialosnas IPA 9020 5 pS/L (waters); 54 W; 32S
(TOX) $ PS/s (soil)

volatile organic 00 23 V; 6 13 Conpounds (VOC)

p1 WPA 150.1 64 1
Specific Conductance EPA 120.1 1 pnhole. 64 1
Arsenic (1) EPA 206.2 or 10 ps/L 53 1; 32 S

206.3

Caduin (1) EPA 213.2 10 p/L 53 V; 32 S
Want= (1) EPA 218.150 p/L (waters); 32

5 Poll (soil)
Copper (2) EPA 220.1 20 pt/L 53 V; 32 5ICyanide Staadard 412 10 polL 36 V; 20 3

Iron E2) IPA 236.1 100 po/L 53 V; 32 S
Lead (1) EPA 239.2 20 pi/L (waters); 53 V; 32 £

2 PS/S (soil)
Mercury (1) EPA 245.1 and 1 pIlgL 53 V; 32 S

24S.5 (soils)
Nicke1 PA 249.1 100 po/L 53 V; 32 SI Silver (1) EPA 272.2 10 pl/L 53 V; 32 s
Zinc (2) EPA 289.1 50 pg/L 53 1; 32 S

V Toxicity 40 Mt 261.24 0*0 2
Isaitability 40 CPt 261.21 see* 2

efDetetioa levels for 1 sand TOC must be tkree times tke noise level of the
Jastrueat. Laboratory distilled water mast skow ,o response. If so. correct
of positive results Eust be made.

**Determine limits for Volatile Orpai Compouads shall be as specified for the

eompoumds by EPA Mthods 601-403. Method: Federal loxister. Vol. 44. No. 233,
pp 69468-69473. This method should be strictly followed including these ite:

Item 1.4 - This method is geeomeaded by PA for use only by expetienced resi,

analysts r under the close eupevisiom of sack qualified persons.

I 3615-80-D-4002/0056 15
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Item 2.2 - ThB is most Important. If interferenoes are oDconatered (os In earl I
peaks aok as vinYl ebloride)o the method Promides a losoodary gas
oktantostjraphli oolM that Vill be helpful is resolving the sopoad U
of Interest from atertforeasse. This must be done in the ase of via
ekhoride and so Soted in analysis report.

Item 3.) - 7.1-7.3 - These sections oR interferences, oontaminAutioa sad QC shoeI
b striotly followed.

Item 8.3 - All Samples must be analyzed within the tocommeanded holding times.
This must be folloved without exception.

If questions are encountered about certain contamiants you nay be asked to ho I

both ekhrmatograms used to rule out possible interferences.

C*Cootjj mlL of Solution

As 10
fa 200
Cd 10

Po 20 as Ito 10
AS 10

e*eFind if sample is igsitablo at 140 degrees F or below. If so, it is a kazar4o I
waste.

(1) - Primary Drinkin Water Standard, 40 CYR 141.11.

(2) - Secondary Drinking later Stsndard, 40 CFP 143.3.

I
I
I
I
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APPENDIX C: Sample Locations

U and Identifications
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-USAF Property Line

Drainage Channel
-- Unimproved Road

41,01 103 Monitoring Wells. Aug. 1982
*01ij09j; 10-27 USAF Monitoring Wells. Nov. 1984j
OpOl p08 USAF Monitoring Welipoints

(* DNHEC Monitoring Wells
CM~ Phase 11 Site

020
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SP- 102 $ F-

14 p03

N ' 08j

IIp

Figure C-i Locations of Groundwater Monitoring Wells
at Dover Air Force Base, December 1984



I
TABLE C-I

KEY TO SAIC/JRB SAMPLE NUMBER AND USAF SAMP'E NUMBERS
GROUNDWATER SAMPLES

USAF SAMPLING USAF BASE DATE

JRB NO. SITE IDENTIFIER SAMPLE NO. SAMPLED'

MWO1j 0052-PG-001 GP-84-0479 12/6/841 I
02j 0052-PG-002 GP-84-0480 12/6/841

04j 0052-PG-UO4 GP-84-0481 12/6/841

101 U052-PG-101 GP-84-0482 12/6/841 i
102 0052-PG-102 GP-84-0483 12/6/841
103 0052-PG-103 GP-84-0484 12/6/841

05j 0052-PG-005 GP-84-0470 12/4/84I
06j 0052-PG-006 GP-84-0471 12/4/84
07j 0052-PG-007 GP-84-0472 12/4/84
08j 0052-PG-008 GP-84-0473 12/4/84

09j 0052-PG-009 GP-84-0474 12/4/84 U
10 0052-PG-010 GP-84-0463 11/29/841

11 0052-PG-O1 GP-84-0464 11/29/841

12 0052-PG-012 GP-84-0465 11/29/841 I
13 0052-PG-013 GP-84-0466 11/30/841
14 0052-PG-014 GP-84-0475 12/4/84
15 0052-PG-015 GP-84-0476 12/4/84

16 005 -PG-016 GP-84-0477 12/4/84
17 0052-PG-017 GP-84-0478 12/4/84
18 0052-PG-017 GP-84-0495 12/11/84

19 0052i'o-019 GP-84-0496 12/11/84
20 P052-PG-020 GP-84-0497 12/11/84
21 0052-PG-021 GP-84-0467 11/30/841

22 0052-PG-022 GP-84-0468 11/30/841 I
23 0052-PG-023 GP-84-0469 11/30/841
24 0052-PG-024 GP-84-0498 12/11/941
25 0052-PG-025 GP-84-0499 12/11/841
27 0)052-PG-027 GP-84-0500 12/11/841
271 0052-PG-901 GP-84-0501 12/11/84

p02 0052-PG-902 GP-84-0502 12/11/84

p03 0052-PG-903 GF-84 0503 12/11/84

p05 0052-PG-905 GP-84-0485 12/6/84
p06 0052-PG-906 GP-84-0486 12/6/84

p07 0052-PG-907 GP-84-0487 12/6/84

p08 0052-PG-908 GP-84-0488 12/6/84

Samples for volatile organics analysis for these locations collected I
between 2/18 and 2/22/85 I

I
I
I
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I
TABLE C-2

KEY TO SAIC/JRB SAMPLE NUMBERS AND USAF SAMPLE NUMBER

SURFACE WATER SAMPLES

SAIC/ USAF SAMPLING USAF BASE DATE

JRB NO. qTTE IDENTIFIER SAMPLE NO. SAMPLED 3
SWOl 0052-NP-001 GN-84-0504 12/12/841

02 0052-NP-002 GN-84-0505 12/12/841

03 0052-NA-803 GN-84-0489 12'/7/84
04 0052-NA-804 GN-84-0490 12/7/84
05 0052-NA-805 GN-84-0491 12/7/84

06 0052-NA-806 GN-84-0492 12/7/84 I
07 0052-NA-807 GN-84-0493 12/7/84
08 0052-NA-808 GN-84-0494 12/7/84

09 0052-NA-009 GN-84-0506 12/14/84

10 0052-NA-010 GN-84-0507 12/14/84
11 0052-NA-011 GN-84-0508 12/13/84
12 0052-NA-012 GN-84-0509 12/13/84

13 0052-NA-013 GN-84-0510 12/13/84
14 0052-NA-014 GN-84-0511 12/13/84
16 0052-NA-016 GN-84-0537 12/14/84

1 Samples for volatile organics analysis for these locations collected

between 2/18 and 2/22/85.U

I
I
I
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I
TABLE C-3

KEY TO SAIC/JRB SAMPLE NUMBERS AND USAF SAMPLE NUMBERS

SOIL AND SEDIMENT SAMPLES

USAF SAMPLING USAF BASE DATE

JRB NO. SITE IDENTIFIER SAMPLE NO. SAMPLED

SD/SL 01 0052-SO-001 GL-84-0516 12/12/84

02 0052-SO-002 GL-84-0517 12/12/84

03 0052-SO-003 GL-84-0523 12/13/84 I
04 0052-SO-004 GL-84-0522 12/13/84

05 0052-SO-005 GL-84-0515 12/13/84

06 0052-SO-006 GL-84-0514 12/13/84
07 0052-SO-007 GL-84-0513 12/13/84
08 0052-SO-008 GI-84-0512 12/13/84
09 0052-SO-009 GL-84-0518 12/12/84

10 0052-S0-010 GL-84-0519 12/12/84

11 0052-SO-Oll GL-84-0520 12/12/84
12 0052-SO-012 GL-84-0521 12/12/84

13 0052-SO-013 SL-84-0524 12/13/84

14 0052-SO-014 SL-84-0525 12/13/84

15 0052-SO-015 SL-84-0526 12/13/84
16 0052-SO-016 SL-84-0527 12/13/84

17 0052-SO-017 GL-84-0540 12/14/84

19 0052-SO-019 GL-84-0541 12/14/84
20 0052-SO-020 GL-84-0528 12/14/84

21 0052-SO-021 GL-84-0529 12/14/84

22 0052-SO-022 GL-84-0530 12/14/84
23 0052-SO-023 GL-84-0531 12/14/84

24 0052-SO-024 GL-84-0532 12/14/84 I
25 0052-SO-025 GL-84-0533 12/14/84

26 0052-SO-026 GL-84-0534 12/14/84
27 0052-SO-027 GL-84-0535 12/14/84 I

I
I
I
I
I
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TABLE D-i

SURVEYED WELL COORDINATES AND ELEVATIONS

COORDINATES(1) ELEVATION(2)

WELL NO. NORTH EAST TOP OF CASING LAND SURFACE

Olj 411,263.4367 480,911.5413 21.39 19.44
02j 410,877.47792 480,260.69905 27.56 25.56
04j 410,681.95314 480,574.42018 25.40 23.20
05j 406,437.10226 484,152.66353 20.07 17.97
06j 405,605.89494 483,596.82766 17.40 15.35
07j 405,380.78541 483,396.98990 12.57 10.37
08j 405,582.8578 483,128.81236 14.20 12.50
09j 405,999.38374 483,448.94564 16.35 14.63
10 411,990.09969 489,274.84199 22.38 19.40
11 412,156.27189 489,330.03312 21.76 19.75
12 412,151.27359 489,423.92440 21.81 19.74
13 412,076.35991 489,441.33724 22.97 20.36
14 407,248.25277 483,347.51028 21.16 19.12
15 406,487.84036 483,018.25204 11.11 9.21
16 406,624.19895 482,807.17974 10.57 8.49

17 406,274.54671 482,630.46770 10.27 8.40
18 412,818.72363 487,417.78847 19.73 18.13
19 413,144.13525 487,643.98453 16.27 14.42
20 413,104.03656 487,854.71962 12.34 10.39
21 412,488.10025 489,590.92886 18.03 16.06
22 412,474.07947 489,879.96914 20.19 18.23
23 412,283.55836 489,935.34389 21.39 19.44
24 406,610.07279 487,952.89072 25.61 23.68
25 406,593.12117 488,217.56986 26.82 24.52
27 406,337.84156 488,016.30056 24.21 22.21

pO! 407,837.86021 488,082.99658 28.02 25.92
p02 407,954.35868 488,123.87030 27.35 25.35

p03 407,815.61917 487,908.53666 26.99 25.79
p05 414,635.23693 479,552.02097 24.87 22.87
p06 414,692.70575 479,646.04471 28.87 26.87
p07  414,615.69372 479,826.02983 26.18 23.58
p08 414,372.82135 479,746.88764 26.84 24.84

(1) Delaware state grid system
(2) Feet mean sea level
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= ASSOCIATES

A Comnanv of Science AWi acaons, Inc.

840C Westiarx Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: • Well No.: WP-O-

Drilling Summary:

Total Deo:n: 17.0' r.ers: ;.rv TI

Borenc:e .iame eer' s .i X l t ,] ( r: Or, , L

_______________________ R~g .- pe :_ (1."T A,:..

"'""'" " - : Lanc ' r 'ace: 25.92' : : '- = l " c - "

:...::zp C. as~ . 28.02' ... .. lZ* -.'e: "

:::::Su~er'.' scrv: Gec.~gzs:: R. Eades Am-z r.: Use: _________

..... Nc. . 10-13, .a .... eve.. 1.5' (11/6/84)
..... .....

W..ell D..ign:

i::::CasznBg: Marer~a>: bt,.creen: Materza1: Stainless Steel

• .. : ame~e.": ~" ~ -" . . ame~er: _______________

L:~~~ eng:h,: _____ .0__________________,,___ ~t _______________

Nc13 5-1.5'

Fig:er: Ma:e a: 40 Sand e' _:_ _.5-11/6/.41

10'/ 5e::zng: 11.5-17.0' Seals: 'vDe: Bentonite Pell!ets f

5v"

Orou:: Type: ~lPortland Cement Se:- ng: 9.5-11.5'
0, Case:ng: LS-9.5' Sreace Oas'.a': Steel I

o o ,

15me er ,, ooe:er

..... Le :ng: 16.0'/84 o 0 .10 S lo I nch4 1 35h,
F0 ter 00 el Reao: __ 1 1l-

Grout Tyelpe: otadCmn e:. .- 15

o . o e tno : ELS-p9en= Co p e se r -: c Cli asing:, St e

0 0 00o:00oo
000 00
00 00 00 0

0 0. 00o

00

000 o'o im Log: Started Completed

11/6/84 0910 hir 1 1/6/84 13 35 h r

:ns:allat'.on 11/6/84 1350 hr 11/6/84 1420 hr

-4a te r Level Read-:n: ____________ 11/6/84 104 hr 11

'evelopmenc ____________ ____________

Well Development:

Metnoc Equipment: Compressed air Ihlo%,n-: 1di lyd. -



U~ ASSOCIATES DILN OA Conopmny of Sciene Appftfa nc RLLN O
8"0 Westparc Drive. McLean, Virginia Z2102

* Project: Dover AFB Owner: US Air Force Well No.: Jpo

ILocation: Site SP-4 Field Book No.: 5 pp 10-1i

Building 1310 Area Log By: Richard Eades

___________________Driller: Gary Truver

Rig Type: CME Auger

Reference Total
Point: Land Surface Depth- 17.0'

ReferenceDae 
TmPoint ~e Tz

Elevation: 91;991 Drilling Started: 11/b,/84 091o

Site ketchDrilling Completed: 1l/h/84 133)

Water Level: 11/p/84 1040 h:

3m C 0-2' BLS Dark grayish brown silt, some clay, trace sand;

gravel layer at approximately 1.5' BLS.

IC 2-4' BLS Medium to light brown sand, some silt and gravel,

~ trace clay.

3- C 4-7' BLS Same as above.

C 7-9.5' BLS Medium yellow to reddish brown silt, some sand.

9.5-10' BLS Dark brown clay some silt.

Page 1 Of 2



'
ASSOCIATES DRILLING LOG

A CompWs of SceW@ AXWcadons. IncI
8400 Westpark Drive, McLean, Virginia 22102 mwp-01 cont.

DESCRIPTION

10' '

C 10-13.5' BLS Dark brown to grayish brown clay and silt.

12'

C 13.5-17.0' BLS No cuttings returned. I

_ _ __ __ _ __

22'--

I
24'

262



~J~2>ASSOCIATES3 CormamnY at' Sc'.nCe Apofica eonS. /m.
&40.C A'estoark Drive. McLean, Virginia 22102 WELL CONSTRUCTION S1hOXRY

UProject: Dover AFB Owner: L.Air Forcc,- Well1 No. .

I Drilling Suary:
Total Depth: 17.0' Dri:,ers:- Gary Trriver

Borehole Diamecerfs): 6"1 Walton Corporation

Rig Type: CME Au"_,er3Elevation: Land Surface: 25.35' Bi:,,s': Hollow Stern An',er

... Top of Casing: 2 7.35' Drilling Fl ;i,- 7voe: None

Supervisory Geologist:Ar R. nae : .-s eILog Book No. 5 p.14-15 'water :.eve.: 12.5' BLS 11,/6/84

Well Design:

... Casing: Material: SelScreen: Material: StilesSte
Diameter: 2"1 D, 21-"1 O im~r

Length: 16.0' Slot: 0.01" 10 Slot/lo1ch
Filter: Material: 4y SatiJ Sett-ing: 13.5-16.5'

Setting: 11.3-13.0' Seals: Type: Bentonite Pellet.,

Grout: Type: #1 Portland Cement Setting: 9.3-11.3'

00o 0000~ Settitng: L-4'Surface Casing:Ste
000 Other.:omto allowed to cave, providing natural sand pacl,

from 13.0-17.0'

I Time Log: SaedCompleted

3Drilling: 11/6/84 1052 hr 11/6/84 1448 hr

Installation: 11/b/84 1450 hr 11/6/84 1530 hr

Water Level Reading: ____________--11/6/84 1106 hr

Development________________________

Well Development:

Method/'Equipment: (rnp 1t-.;cJ Air Ifl'o hilrd.



ASSOCIATES DILN O
A CfffWA" of Scence Applca done. Inc. DILN O
8M0 Westpark Orive. McLean, Virginia 22102

Project: DoverAEB US Air Force Well No.: :u-0 2

Location: Site SP-4 Field Book No.: 5 pp 14-15

Building 1310 Area Log By: Richard Eades

Driller: Gary Truver

____________________Rig Type: CM1E Auger

Reference Total
Point: Land Surface Depth: 17.0'

Referencerte Te

Elvto: 25.35' Drilling Started: 11/6/84 1052 hrsl

Site kecchDrilling 
Completed: 11/6/ 84 1448 hrs

S~e kechWater Level: 11/6/84 1106 hrs*

DESCRIPION

I C=Cuttings

0C 0-2.5'BLS Light brown fine sand, some silt, trace clay.

trace gravel.

2'1

C 2.5-4.0' BLS Dark brown to dark grayish brown sand, some3

silt.

4I
C 4.0-7.5' BLS Medium grayish brown gilt. some cing

6'

C 7.5-8.5' BLS Light gray sand.3

8'

- Light gravish brown to moedi m brow'n s i It -1d

10'~ clay.I

page I of



= c) ASSOCIATES DRILLING LOG
A Coffomwy of Scisile App~tstoE'U. Im.
8400 Watpatk Drive, McLean, Virginia 22102

- - -

DESCRIPTION

0*1

O. C 11.5-12.5' BLS Gravel laver. moist at annrnwimto-lv 12.5' BI,

12.5-14' BLS No cutting returned.

1 - 14.0-17.0' BLS Light to medium gray silt, some clay.

- z



i
S 1ASSOCIATES

Cai ny Of Scenice Apodicatoans, Inc.I
400 Vvestoarx Drive McLean, Virginia WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: ' Well No.:

Drilling SuLmary:

17' BLS ,-.oF: iirv Truver (Walton)

z ,renc e .. ame:er' s : 61 31 ?C"' (!)',1 i
________________________________!'~r.'e:C'IE-55/Filing 1250

te a:: : : an S u: a e : 2 5 .79 ' r A r ae, / ,r g7--o.'.:.-..:..- . -.:,. I 1 ' 0T
.':- .: o- ": ' 26 ' 9- . ",, - . :,ater 2 cntmt,

..... ._::: .....

e r%-v'scr Se7 ;gs: Andris Iapifs 7n ;
...... z.__ __ __ 4-150 ',a e r -'e e.

. . .. Well Des_ ___n_:""_I

,' CLas t: Mater:aa: , Sc-ee : Ma'e.a: Stainless Steel

..JDameLer: - .arne:: -

Leng:t : 16' . 1 0I , I.) ___ i l'

Filter: Ma:er-al: 4Q Sand 5e: :n: 14-17' BLS

10' etting: 11.5-17' BLS Sea s" -"'e' Bentonite Pellets IIn

Grou" v-o. Portland Cement Se-::ng: 8.4-11.5' BLS

Se::ng: LS-8.4' BLS Surface 2as: .2: Steel

0 0i er:o o.. ... .. . . .

oo 1 . .,.o

'o °° Time Log: Started Completed

Cr 1 g 11l/6/94 0910 1r, 11/6(/84 134 3 h1 s
20 ' 00 0 0000 1 11/6/84 1411 hr. II/h/8 1500 frs

a:e- devei Reacng:_

Deve iopmenc 7

Well Development:I

Meoo [ upooOI0. ...':, : , l !

0.00 ,0 0I0000, 00000 0 00

15' 0 0~ 0 I



~J ~ ASSOCIATES DRILLING LOG
A Con'pey of Science App9cadon& InC.
W40 Westpark Drive. McL~fl. Virginia 22102

Project: DvrABOwner: US Air Force Well No.: .

Location: Site SP-4 Field BoLk No.. 2 pp 42-4;,

Building 1310 Area Log By: Andris Lapins

____________________Driller. Calvin Wallace (Dc-j!'.

____________________Rig Type: CME-55 Failing 12iO_

Reference Total
Point: Land Surface Depth: 17 BLS

ReferenceDae TrPoint !t i-

Elevation: 25.79' Drilling Started: 1/8Ou

Site Sktc Drilling Compleed1/ I/4 15
Water Level: ______

1. DZSCRIPTIOU

0-3' BLS Dark brown silty fini sand, trace clay and gravel;

heavy gravel layer at @ 0.5' BLS; moist.

~..3-4' BLS Olive gray silty clay, trace fine sand; soft; moist.

-4-5' BLS Very dark gray to black silty fine sand; trace clav;I

moist.

5-8' BLS Olive gray very fine sand, some silt, trace clay;

K....moist.

- 4

8-9' BLS Light Rray silty clay, trace ve-ry fingp d- dnrk I

F::: brown to yellow mottling; softi moist.<.1~ ~ ~ -10' BLS Pale yellow silty clay, trace very fine sand; soft;

moist.

Page I of?



ASSOCIATES DRILLINLO

A Compwy of Sc*xe Appf ac z Im- D
840 Wastlark Drive, McLean, Virginia .12 21,--(v ] .

*" ;= DESCRIPTION

101--
10-12' BLS Dark olive gray silty clay; soft; moist.

12-13.5' BLS Dark gray silty clayey medium to coarse sand; wet

to saturated. Small gravel searn at (a 13' BLS.

Water table estimated at (a 12' BLS.

14'3

20'--i

22'-_I

24"16,L

____ ___ ____ ___ ____ ___ ____ ___ __



ASSOCIATES
.4 corn" ' Of Science Apdbcaeons Inc.3'W Westoark Drive, McLaan, Virginia 22102 CONSTRUCTION SUMMARY

Project: Dover AFB Oner: U.S. Air Force Well No..

Drilling Summar7:

Total Depth: 15.0' Dr.1iers: Garv Tr' ,er

Borehole Diameter(s): 6" Waltnn Cnrporation

Rig Type: C"IE Au, er

Elevation: 'and Surface: 22.87' Bi:(s;: Hollow Stem Auiier

:j:!II:j!II Top of Casing: 24.87' Drilling Fluid Tye: None

Suoerviscry Geologist: R. Eades Amun: 'se:

Log Book No. 5 pp. 25-27 woacer Level: 7.6' BLS 11/7,8-

. !..... ."iDesign:

Length: 19.5' Slot: r D1" 10 {;Iot/In.h
Filer: Malelrai:#l Well Gravel Setting: i.5-14.5'

000.0 90 Seals: Type: Bentonte Pellets
U' 000 0 000 Setting; 9.0-14.5'___________ Seals:_Type-__________Pellet

:°.°%: ~o Grout: Type: #1 Portland Cement Setting: 6.0-9.0'

Setting: LS-6.0' SraeCsn:Steel

Time Log: Started Completed

Drilling: 11/07/04 1214 hr 11/07/84 12)0 h~

rn:-:allat.°n: 11/07/84 1232 hr 11/07/84 130I0 hn

Water Level Reading: ____________- 11/07/84 1310 hn-

I Development __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_j Well Development :

Metnod/Equzpment: ComLross:d Air Complwne teaid



ASO ITES IIIG OA Conen of Science APoiI.AO'ofS. i',,¢.sI.LN O
8400 Westpark Drive. McLean. Virginia 22102

Project: Dover AFB Owner: US Air Force Well No.: '_______- ____i

Lo i-tion: Main Fuel Field Book No. : 5 pp 25-27 1
Pump Station Log By: Richard Eades

Driller: Gary Truver

Rig Type: CME Auger

Reference Total
Point: Land Surface Depth: 15.0 1
Reference

Point 
L

Elevation: 22.87' Drilling Started: 11/7/84 1214 hrI

Sire Sketch Drilling Completed/jlO 1230 hr

Water Level:7.6'BLS 11/7/84 1310 hr 1

z

C=Cuttings SCITO

0 0 -,

C 0-3' BLS Medium brown fine sand, some silt, some gravel, trace

clay.

' i

2__I

C 4-7' BLS Dark brownish to dark gray fine sand, some silt; gravel

layver at approximately 6.5' BLS.

61-

A C 7-12' BLS Medium gray sand, some silt, trace clay.

8'age 1 of_ I
I



J LMno)ASSOCIATES
A Company of Since ApAW~ceflt In DRILLING LOG
8400 Westpatk Drive. McLean, Virginia 22102 (.,)5c:It

DESCRIPTION

101- -

12'-
o C 12.0-12.5' BLS Gravel layer.

C 12.5-15.0' BLS Dark gray sand, some silt, trace clay.

14'-

16'-7

20'-

22'

24'

26- -



ASSOCIATES U
COM0.nV Of SCIenCe Apd aonx. IncI

,Vesw~ark( Drive. McLean. ¢ rna "..,. WELL CONSTRUCTION SUMMARY

Project: Doer AF. Owner- . . Well No.: -"Z. I

Drilling Summary :

7c:a, Ze-D-n: '20 .5r .e s :.1v 7 ,: ,,

Boren;:'Le Z>ame:er-s '~~ r-

_________________________ R>: :T pe: (h' . ':,r

O ' . . . . e a : :,; aan : -a n u r : a c e : -6 .8 7 ' s : ! I V . . , : , J 'r U
.... .. 28.87' .

R.cgz: . E des

Z~KN.______P*22-24 aerevI 12.0' BLS 11/7/84£

Well Design:

Cas:ig: Ya:er:a": >tee "creev,: Ma:era : Stainless Steel

: Diameter: " :D 2-." .' -

Zeng:h: 14.0' .':).01" I, S l 1 ,

Fil[:er: Ma:er:-a': ',,O -.u se,: -nvg: 17.0-20.0'

1e:::ng: 10.5-13.0' Seas: vFe: Bentonite Pl(lets

:o 00 rou:: Type: :--1 Portland Cement Se::ing: 8.5-10.5'

°05z 0 e:: ng: LS-8.5' 5r: ace Cas .-: Steel 3
Ot e r: Formation allowed to cave from 1'.0-20.5' 81,s

IS'

Time Log: Started Completed I

* .r'~X.. ng111 /7/8K. 10 1 11117 . 1 (1h
>"i ls:ai'a cn 11/7/84 III hr II1,'! I q{P thr

11/ /8 8..1 1
.ater Leve! Reading: 1_,_7 14, 1 _l__ III-

Deve'.opmen:

i , I
Well Development:

Me~nccI



ASSOCATESDRILLING LOG

840Wetparki Drive. McLean, Virginia 22102

Prjc: Dover AFB Oner: US Air Force Well No.:__________

Location: Main Fuel Field Book No.: 5 p______

Pump Station Log By: Richard Eades

Bldg. 950 Driller:-Gary Trover

__________________ Rig Type* CME Auger

Reference Total
Point: Land Surface .Depth: 20.5'

Reference t
PointDae Tr

Elevation: 26.87' Drilling Started: 11/7/,84 1011

Site ketchDrilling Completed:_11/7/84 1100 h'

Water Level: 11/7/84 1310

.~ J ~C=Cuttings DESCRMPIOU

0'* - -
7, 0-3' BLS Medium yellowish brown fine sand, some silt,

trace clay.

C 3-9' BLS Light brown grading downward to light grayish

hrn~n- fing gjnd- Qnoe gilt.

C 9-14' BLS Medium to light yellow brown, fine to medium sand,

lol.- - - trace silt; moist at approximately 13.0' BLS.

Page 1 of 2



ASSOCIATES RLINLO
A Cangip'y of Scoemce Amftadons. /mn*DILN O
8400 wastvar Orme. McLean, Virginia 22102 :i-l

DESCRIPTION

12'-

14 . C 14-19' BLS Lipght brown coarse to medium sand, some fine3

sand; very wet at 16.5' BLS.

20'19-20.5' BLS No cuttings returned.I

22'-1

24'

26___________________



A Company of Science Applications, Inc.

8400 Vvestpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Force Well No.:

Drilling Sunuary:

Total Depth: 17' BLS Drillers: Calvin Walace

Borehole Diamecer(s): 6.121 Delmarva Drilling
Failing 1250

______________________Rig Type ydauicRoar

0 Elevation: Land Surface: 23.61' Bit(s): Drag

Top of Casing: 26.18' Drilling Fluid vype:Water/Bentonite

Supervisory Geologist: Andris Lapins Amount se @ 50 gals.

Log Book No. 2 pp. 50-55 Water Level: 7.15' BLS 11/14/84

X- Well Design:

Cas ing:Mtra: SeSre: Material: Stainless Steel
Stel.Sree:.....al

Diameter: 2"1 ID 2 /4OD Diameter: 2

Legh: 16' Sl1ot: 0.010; 10/inch

Filter: Material: 4Sad Setting: 1-7 L

10 Setting: 12-17' BLS Seals: Type: Rentonite
10- Grout: Type: #1 Portland Cement/BenSetting: 1 8.9-12' BLS

000 0s. Setting: LS-8.9' BLS Surface Casing: Steel

IoOther: Protective steel casing cemented in to land surface.

00 o 0o

15 000 00 0 .00

000o 0 ~o Time Log: StartedColed

Drilling: 11/7/84 0857 hrs 11/7/84 0910 hrs

Installation: 11/7/84 0920 hrs 11/7/84 1010 hrs

Water Level Reading: _____________ 71'BS 1/48

Development_________________________

Well Development:

Method/Equipment:- Compressed Air Blown- Bailed,



I
L--L Cl' ASSOCIATES DRILLING LOG

A Company of Science Applications. Inc
8400 Westoark Drive MCLean, Virginia 22102

Project: Do\e:i ,\Fi) Owner: L Well No.:

Loc a on: _ _a__ Field B v,.: C K 50-55 3
XYZ- Fuei Stora c Area Lcz Bv: Andris lipins

LrJ I ler: C,1lVin Wallace (Delmarva )

_I__ Type: Fiydiaulic R rr5

Reference Totai

P _n _ __n,____ _ _. _ _ Dep n: 17' BLS

Reference
Po in:

Elevat rn: ?1.hI' Drilling Started: 11/7/84 0830h r s

_ Driin z CornpIeted: II/7/8 4 0910

S i t e S k e : c ra e ' : 7 .1 ' L S 1 I / /,

2 ilenId ( 'i d.,t In

S- I: S a mpli n g 11 I ~v'!I T r,-.c -,-I

e R0cov\er v !itt 1< i -2So0on

I " z Slt poon DESCRIPTION ,;om( -()-M

' " - ILtr

0 !

." C Pale yellow fine to medium sand, some silt.

Faint hydrocarbon odor emminatinp fiom borehole at 0 6 Ml.S.

___ I

-I

I



0ASSOCIATES
A CompanY of Science Applications. Ina DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

z

DESCRIPTION

10 --

S C Light gray medium to coarse sand, trace siltz

trace gravel.

C Olive gray medium sand, trace silt and gravel;
5 -

* trace pieces of sea shells. Strong hydrocarbon

odor; @ 8ppm on OVA.

C Pale yellow medium to coarse sands, trace silt4 - - and gravel.

Page 2 2



U
.. 1 .. ASSOCIATES

A ComOanY of Science ApfiCaoons, Inc.8400 Westoark Drive. McLean. Virginia .102 WELL CONSTRUCTION SU'MhOARY

Project: Dover :FB Owner: " Well No.:• i,' ,

Drilling Sumary: 3
-D:a' en: 18.0 r.,r: .rv ,,.
cren le -Lamecer' s : K, .,' 1:,, (',, .rj i ., II3

7"' T pe : :: .,.:" -

O0 -E l :ie a: :: ar. a Sur;ace: 24,.8, 4 :s :.1I., t.m .

-C: ;: _as517g: 26. 84' r tlng 1z-.o:e: ___________

oerv.:r, e .:gls: R. Eades .m _ e

". 50K . .c 1. 19-21 'a:er Le,: 9.2 11/7/84

59 -. Well Design:

Casing: Maceria:: Screen: MIa:eria.: Stainless Steel

DZamecer: '" :. . D Dtame:er: '" •

Le ng:h: 17.0 0.01 10 Slot Inch

FiI:er: Ma:era: Se: ng: 14. 5-17.5

Se~:"'n: 12.0-18.0' Seals: Type; fBentonite Pellets

Grou:: Type: ,1 Portland Cement Se::-ng: 06.5-8.5'

0c e 0:tng: LS-6.5' Srace -as i: Steel 3
Othe r Formation caved above sand oack from 8.5-12.(i'

00 00

J? 00 0 0

°100001 "Time Log: Started Completed

000 d 000

Drtllng 11/7/84 0835 hr 11,17/84 085, h 5
)' :ns:allator,: 11/7/84 0920 hr 11/7/84 o)5')% hr

water Leve! Reading: 1117/8z 1 305 h r

)eve. :p;.en :

2-) Well Development:

Me:nca Equiper.:: .: :: , I

_ _ _ _ _ _ _ _

I



ASSOCIATES DRILLN O
A Comnoy of Scece AppMcadO& LcL
8400 Wetprlk Drive, McLean, Virginia 22102

Project: Dover AFB Owner: US Air Force Well No.: __ .__-___

Location: Main Pl. Field Book No. 5.pp1-

Pump Station Log By: Richard Eades

Driller: Ga r

Rig Type: CME Aueer

Reference rotal
Point: Land Surface Depth: 18.0'

Reference

Point C" e Tir

Elevation: 24.28' Drilling Scarted: 11/7184 083 hr
Site______ _ SDrilling Completed: 11/7X84 0855 hr
Site Sketch

Water Level: 11/7/84 1305 hr

~ A. IC=Cuttings
" ,-.", - 7.. .i C0-4' BLS Medium brown 2rading downw1rd tn ,Lrk h,cn il

some sand, some clay.

4' ....- C 4-8' BLS Medium gray brown sand, some silt, moist at

":".'..":':6.5 ' BLS.

• '; '...

8' -7 C 8-8.5' BLS Gravel layer.

C 8.5-Il' BLS Light blueish gray sand, some silt.

Page I of 2



ASSOCIATES DRILLIN4G LOG IA Caamany of Semme Apoideadont Inc. I
8400 Westpark Drive, McLean. Virginia 22102

DRSCRIPTION

S C 11.0-11.3' BLS Gravel laver.£

19'' 11.3-14' BLS Meimbrown fine sand, some silt, trace clay;

hit wet zone at approximately 12' 13LS.

14C 14-18' BLS Medium brown fine to medium sand, some silt,£

trace clay.

20'-7

22'1

24'

_ __ __ ___'



ZM"--E ,A S SOC IATE S
A Company of' Science Appications. Inc.
8400 Westpark Drive, MvcLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Ow-ner: U.S. Air Forre Well No. -

Drilling Stumary:

Total Depth: 38' Drilllers: Calvin Wallace

Borehole Diameter(s): 6"1 Delmarva Drilling
Failiny 1250

__________________________Rig Type:_ Hydrau i'- Rotary

0Elevation: Land Surface: 19.44' Bit-(s);: Drag

-, Top of Casing: 21.39' Drillina FLui.z Type: Water

.. Supervisory Geologist: Rihr ae c -'se:______

Log Book No. 4 pp. 93-105 Water Level: 10.9' 1148

00Do0 Well Design:

* a 0 D 0 Caig: Material: PVC Scree".i: Materia.: PVC

00D0o Diameter: 2"1 ID 2 3/8"OD Diameter: _______________

000:0 00.Do Lnthl Slot-: 0.010; 5/i'.ch

ooDo Filter: Material: 4Q Sand Setting: 9-8

2 o0 00000 o Setting: V'-38' Seals: Type: tlenroiite

SDD. o~ Grout: Type: #'1 PortlandCement /BenSetting: V-1~7

::oO:0. 000000 Setting: L5.'Surface Casing: Stoel/PVC

Do aDo Other: Protective steel casing cemented in to land surface.

; -D 
0 

0

30 0oo0a

0 00 0 0 .*-*o: Time Log: Started Completed

0 o 0 0*m% Drilling: 10/31/84 1020 hrs 10/31/84 1200Il

40 Installation: 10/31/84 1300 hrs 10/31/84 1500 hrq-
Water Level Reading: ______________ 11/14/84 151()'1

Development_________________________

50 Well Development:

Method/Equipment: Air Blown Mminmm -i~ir.u:;t

10 (;pIm r.milii fi 'i hotlr- 1J' 111t il ch I r-



_' ASSOCIATES DRILLING LOG
A Compny of Science Applications, Inc
840C WestDark Drive, McLean, Virginia 22102

Project: Do%.er AFB Owner: .5. ir Forc, Wel11 No.: ";.-( i

Lccaticn: Industrial Fie.-- Bok N 4c. ::93-1 5

Waste Basins Log By: Rick Eades

DEri1ler: Calvin Wallace

Failing 1205

RI_ Tvpe: Hydraulic Rotary

Reference Total
Point: L,__ id Suriace Depth.: 38'

Reference T

Point

Elevation: 19.44 Drilling Started:t 0/3 1 /8 4 1020hr I

__Drill:nz Ccnv e e;:'O/
3
1/84 1200

Si:e Sketor,
cWater Level: 10.9' 11/14/84 1510

Legend Crada-nt ion

6. z SI : Sampling lnterv\ il Tra7c 1-12

RE: Recoverv Little 12-20'

S : Snlit Spoon DESCRIPTION Some 20-307

C: Cuttings A30 "Y"

i Cray silt, very dense, well compacted.

iI
i Light brown fine-sand, trace clay,

SS#I SI: 5-7' BLS RE: 1.2"

6 1.2' - Light gray (5YR 7/1) fine to medium sand, I
.- 13 some silt, some clay, trace pebbles, thin

20 orange LiT i!-t iIs near bottom of sample.
, ,. 30i

lU

I



EASSOCIATES
A Compeny of Science Appiesatdons, Inc.DILN O
8400 Westpark Drive, McLean, Virginia 22102

'U DESCRIPTION

- SS#2 7 SI: 10-12' BLS

- 8 1.3' - Light gray (5YR 7/1) coarse

10 some fine sand, trace silt, t rar .c i-. .

13 pebbles.F Brown, coarse sand and pebbles, -some med'i, :r

SS#3 SI: 15-17' BLS i<:

8 1.1' - Dark orange brown (lOYR 5/6) tine to ri

15 sand, some silt, trace clay, tr-ace pe'1.

16

SS#4 SI: 20-22' BLS a>

* 11 1.1' -Dark orange brown (lOYR 5/6) med~i

14 some fine sand, trace clay, rrac'.if!K..-

10

15___

C Medium to light brown, coarse to ied ium .". .

sand, some pebbles.



Qo ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc.
8400 Westpark Drive, McLean. Virgnia 22102 i I

iz
Q DESCRIPTION

25

SS#5 13 SI: 25-27' BLS RE: 1.1'

14 1.1' - Medium orange brown (IOYR 6/8) fine to medium I
8 sand, some silt, trace clay, thin black laminations

13 in interval. I

C Brown, coarse to medium sand, trace silt.

SS#6 SI: 30-32' BLS RE: 1.7' I
11 1.7' - Medium to dark orange brown (lOYR 5/6) with thin

17 black laminations, medium sand, some coarse sand,

23 trace silt, trace clay.

26 ______

C Light brown medium to fine sand, some silt, trace clay.

SS#7 SI: 35-37' BLS RE: 1.3'
35C,. ".-

35M8 1.3' - ledium to dark reddish brown (IOYR 5/6) coarse to

24 medium sand, some fine sand, some pebbles, trace

23 silt.

24 I

C Reddish brown, coarse to medium sand.

C Reddish brown sand with some dark gray clay.

Driller indicated that top of the clay laver was contacted at

approximately 38' BS.

F3~e __ -: 3
I



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

DESCRIPTION

4 SS#8 SI: 40-42' BLS 
RF. 2 0'

2.0' - Dark gray (5Y 4/1) clay. silty,

dense- finelg lnminat-pd.

45 -

55~ __ -

Page



ASSOCIATES
A Company of Science Applicanons, Inc.

8400 Vesloark Drive. MCLean, virginia 2'02 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.. AWell No..

Drilling Summnary:3

3:re;~e rne~r' s 6" alton Corponration

-\ ev.a--izr: Lanz~u~ae 25.50' E Hollov: Stem auiger

-~'j T ~ 2sr: 27.5o' :: n t :.:: None

S Mpevi s c ry -eo.~: Richard Eades

Log 30:k Nc. 5 p; . 61-67 '.a e r-Ee 18' 11/14/84

...... ... W e l l D e s i g n :

Casinz: Ma~er-,a> Schedule 40 PVC 5S-reer.: 5ara:Sceue40 PVC

Z) ame e: e r 2 3/8"OD >are e r:_______________

Le ngth c0 h 0.010: 5 slots/inchI

F 1 1:e:: Mazerial: None Se:n: 18-33.5'

20 ~~Se::ng: e______________ a' s: .. e c -t ,

* . rou : Tvoe: --'I Port land Cemient iBeniSe:: r.P: 9.5'-1V.5'

Set ,ng: LS-5' .r-ace Caslr.z:Sr P\C

Ot'-e : Formation ca1 i roviding natural sand pack fro

11.5' -33.5'. Protective steel casing cpm nrprd inro

3 0, 1 ald surface,

~ ii~,UTime Log: Started Completed

Irl n 1/ 14 /84 0900 firs 11/14 /8 4 1030 firs

: nscallaticr, 11/14/84 1030 firs 11/14/84 11 39 firs

W ater Level Readi7;: I_____________ 11/484 1030 hrs

Development 3

Well Development:

MIernc. cu, ret ArA I H



0 ASSOCIATES
A Company of Science Applications, IncD LOG
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.:__________

Location: Industrial Field Book No.: 5 p 61-,,:

Waste Basins Log By: Ri-k Fndq

Site T-1 Driller: Gary Truver

Rig Type: CME Auger

Reference Total

Point: Land Surface Depth: 33.5'

Reference L C T :-,

Point

Elevation: Drilling Started:11/14/84 ( ;t-,

Drilling Completed:11/14/84_ I'
Site Sketch Water Level: 18' 11/14/84 o

Legend Gradation

SI: Sampling Interval Trace 1-12"'
RE: Recovery Little 12-20

SS: Snlit Spoon DESCRIPTION Some 20- 30"/

C: Cuttings Add "Y" 30-

0

C Medium to light brown, silt, some clay, trace sand, trace

pebbles.

SS#1 SI: 4-6' BLS RE: 1.5'

4 0.7' - Brown (IOYR 5/6) clay, some silt.

3 0.4' - Yellowish brown (10YR 6/6) sand, some silt, trace cla\.

_._",;3 0.4' - Yellowish brown (l0YR 6/8) clay, trace silt.

C Silt, some clay, some sand.

SS#2 SI: 9-11' BLS RE: 2.0'

5 0.6' - Yellowish brown (lOYR 6/8) clay, some silt.

10 1.4' - Clay, trace silt grading downward in color from

Fape •



7  ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.

8400 Westpark Drive, McLean. Virginia 22102

DESCRIPTION

10
SSr2 12 light gray (5YR 7/1) to brown (IOYR 5/6).

C Clay, trace silt, brown to grayish brown. I

SS# 3 SI: 14-16' BLS RE: 2.0'

3 0.2' - Brown (lOYR 5/6) sand, some clav.

6 1.8' - Clay, color variable from gray (5YR 7/1) to

9 yellowish brown (IOYR 6/8) with black streaks.

11..

C Hit gravel layer, approximately 0.5' thick.

C Sand, some clay, wet.

SS#4 SI: 19-21' BLS RE: 2.0'

1 2.0' - Light yellowish brown (I0YR 7/8) fine sand,

1 some silt, trace clay, wet.

C Gravel, approximately 0.')' thick. I

C Cravel , approximately ().9' thick.

SSft5 SI: 24-26' I1,S N.:: i. ' 1
) .1" S ' d edi IM t ( dark y, II v' i stl I o ' I NI 5/8)

6 oarse to med inn snd, m, peh ,, I r.i ,,

Pa i e-I

LI



ASSOCIATES DRILLING LOG
A Company of Science Applicarons, Inc.
8400 Westpark Drive, McLean. Virginia 22102

',1W- C2j cont.

DESCRIPTION

.5SS#5 5 fine sand.

7

SS#6 SI: 29-31' BLS RE: 1.3'

6 1.3' - Dark yellowish brown (7.5YR 5/8) coarse to

30 - 6 medium sand, trace fine sand, trace pebbles.
30 ......

7

11

Driller indicated top of clay layer contacted at 33' BLS.

SS#7 SI: 34-36' BLS RE: 2.0'

3 2.0' - Medium to dark gray (5Y 4/1) clay,

3 silty, dense, finely laminated.
35

4

4i

-$ #8 SI: 37.5-38.5' BLS RE* 1.0'

2 1.0' Dark gray (5Y 4/1) ,gilfy cla.y

3

4e

Page -3 ,.f 3



3
1 ASSOCIATES

A Comp ny of Science Applications. Inc.
8400 Westpark Drive, ,McLean, "irginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S, Air Force Well No.: ' -

Drilling S--ary: W

Total Depth: 44.8' BLS riilers: Calvin Wallace

Borehole Diameter(s) : Delmarva Drill ing,

pFail)in 12 T tlvdraut irc
Rig Type: Rotary

Elevation: Land Surface: 23.2' Bit(s): D.3,
Top of Casing: 2n' T

.. Dii. Type "Water/Betni t e

...'. Supervisory Geologist: Andris lapin; Amount Use:

Log Book No. 3 pp. 16-28 Water Level:12.76' BLS 1/9/85

10' ° '0, Well Design:
.:'0"°0o Casing: Material: PVC Screen: Material: PVC

Ciameter: 2" iD 2 I!4"OD Diameter: 2"

, h000 L3Slot: 0.010; S/inch
S: ter: Mater 4Q sand 10.8 - 44.8' BILS

20'° Setting: 8.8-44.8' BLS Seals: Type: Bentonite Pellets
°o o o _ ooO= Grout : Type: I~ Port land Cemen t,/Ben SeCt i ng: 5.25-8.8' BLS

00000 00 Setting: 3-5.25' BLS Surface Casing: Steel/PVC

0 Other: Protective steel casing cemented in to land surface.

30' ...0 o 0 o

0 0

0% l °°%
0 0 Time Log: Started Completed

oo 0

Drilling: 1/9/84 0845 hrs. 1l/9/84 1250 hrs.

40' '1 °° Installation: 1l/9/84 1300 brs . 1I/9/ 8 4  1442 hrs.

0 Water Level Reading: 1/9/85 1.,. 76' 1,S
%%- Development I

5Well Development:

Method/Equipment: i ' 5
il-

_ _ _I _ _ _ _ _-__ _ _ _ _ _ _ _ _ _ _

I



q ~ c) ASSOCIATES DRILLNG LOG
A ComPany of Science Applicasons, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: ,

Location: Field Bc,-k \o.

IW Basins, SiL 'T--] Log By A:dris i_ . .

Driiler: Calvin Wallace D
Failing 1250 ifvdra. ,

Rig L'pe: Rotary

Reference Total
Point: Land Surface Depth: 44.8' BIS

Reference Date TijT-
Point

Elevation: 23.2' Drilling Started:1l/9/84 084f,,

Drilling Completed:11/9/84 12
Site Sketch Water Level: 12.76' BLS 1/9'i1

Legend Gradation
z SI: Sampling Interval Trace 1-12%

RE: Recovery Little 12-207,

SS: Split Spoon DESCRIPTION Some 20-30%

C: Cuttings Add "Y" >30%

0

°°°°°,C Heavy gravel (crushed stone) from large crushed stone

pile located (a 15' away.

C Grayish brown medium sand, some silt ad c,iavel.

SS#l SI: 5-7' BLS RE: 1.1'

12 1.1' - Light gray to white (5Y 8/2 - 7/2) clayey very fine

21 sand, some silt; dense; firm, dry; brown to yellow

22 mottling at top.

35

10 --
Pagc I ,. .



D ASSOCIATES
A Compeny of Science Applicatons Inc.
8400 Westprrk Drive, McLean Virginia 22102

I DESCRIPTION

10 cc-

10 SS#2 14 SI: 10-12' BLS RE: 1.)'

11 0.4' - Brownish yellow (IOYR 6/6) coarse sand, some silt,

14 trace light gravel poorly sorted; moist.

20 1.1' - White (5y 8/2) silty very fine sand, trace clay and 3
light gravel; loose; wet.

SS#3 SI: 15-17' LLS RE: 1.15'
15 - 0.75' - White (2.5Y 8/2) medium o coarse sand, trace clay

15 and light gravel; poorly sorted; firm; wet.

40 0.4' Yellow (2.5Y 8/6) fine to coarse sand, some silt,

44 trace clay and light gravel; wet. I
I

SS#4 SI: 20-22' BLS RE: 1.1'2 0 .. 
0 -1.1' Brownish yellow (IOYR 6/8) fine to medium sand,

"i 'i .- ! 7 some silt, trace clay and 1 ight zravel; light gravel
8 laminat inns ever', several inches; loose; wet 5

10

25 -_______________

Page of "'

I



J ASSOCIATES DRILLING LOG
A CompoW of Sciefte Appicationsa Inc.
8400 Westpark Drive. McLean, Virginia 22102

DESCRIPTION

2 5 ' _ .'__ . -"
:.'.....: SS#5 13 St: 25-27' BLS RE: ().8'

43 0.35' - Pale yellow (2.5Y 8/4) fine to medium sand son

18 silt, trace light gravel; poorly sorted; loose; wet.

43 0.45' - Strong brown (7.5YR 5/8) fine to medium sand, som,

silt, trace light gravel; few rounded quartz pebble.

at bottom; poorly sorted; wet.

30 SSIp6 SI: 30-32 BLS' RE: None

11 12 Two attempts for sample yielded no recovery. Much

12 22 heavy gravel accumulated in bottom of bore hole. Drilling

14 23 mud thickened and hole flushed to bring up gravel.

20 25

SS#7 SI: 35-37' BLS RE: 0.7'
35

21 0.7' - Strong brown (7.5YR 5/8) fine sand, some silt; wet

18

21

26

40

Page-cf-



Q = ,)ASSOCIATES DRLIN O
A Company of Science Appfica Dons. Inc. DILN O
8400 Westpark Drive, McLean. Vi gfnia 22102

'i .~IJ DESCRIPTION

IS..

S 1L 4 5: 1.3'I
45 - - -- ---__ _ __ _ _ __ _ _ _ __ _ _ __ _ _ _

1 0.8'- Yeu I w lf 5 Ib -d Lv 12' c I t j- irce ve r- t fine5

'0: an d anrd si lai n,! ions rhi-wnln't It-, black to

d1,irtk bronwn laminat i ol-s f irim: dense. I ronied sained

nirkaodFm.

s s--i10 si 4,8-50' BLS RE: 2.0'

50 _0-Vvr



0 DL ASSOCIATES
A Company of Scitnce Applica eons. Inc.
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Ownmer: U.S. Air Force Well No.

Drilling St-ary:

Total Depth: 58.5' Dr~llers: Gary Truver

Borehole Diameersl: 6" Waltonn Ceirgnrntici

________________________Rig Type: CME Auger

ofElevation: Land Surface: 17.97' is:Hollow stem auger

' , i Top of Casing: 20. 07' Drilling Fluid Type: None

Supervisory Geojogist: Richard Eades Arncurt ...se: ______

...: Lo Bok N. ~pp. 52-6 vae evel: 131 11/13/84

10' 0 Well Design:
00 0 . Casing: Material: Schedule 40 PVC Screen: Material: Schedule 40 PVC

00000 ~ ' Diameter: 2' D2 3/8''OD Diameter: __________________

Length: 15 Slot: 0.010; 5 slots/inch

Filter: Material: 4QSand Setting: 13-58.5'

Setting: 11-14' Seals: Type: 3 e rtni it
20'

Grout : Type: -'IPort landCement /BenSetzing: 9-11'

Setting: LS-9.0' Surface Casing: Stocl/PVC

*..;. Other: Formation allowed to cave, providing natural sand DackJrnM__
14.0' - 58.5'. protective 5te casing cementedc into-;

3t .land surface,

Time Log: Started Completed

Drilling: 11/13/84 0900 hrs 11/13/84 1230 hrs

*..Installation: 11/13/84 1332 hrs 11/13/84 1522 hrs

Wa4ter Level Reading: 1!/13/84 1000 firs

Development ____________ ___________

Well Develr'pwent:

Metitod/Equipmren: d ~i~*~iis ilj~ii Ii

tI



A S 0ASSOCIATES DRILLING LOG

A Company of Science Applications Inc
840Y Vestpark Drive McLear Virg:mia 2

Project: . .'. . Owner: . . " Well No.:

I~~~38 7 .-. .- 1 £
II

1 i/13/84 1000

... 7;,

C L~~~~~ 0d i iinj t 0 d;) 1-k rvi iI , ;'ie c3

K ' .: 4: 515 E: I 38'

I V IJ ,ht hrw i ( I YN o 'V Iine to rimd i urn s:i 3d
Rei r r , I

. , .._________:____/___ /8____ !O0_

I



ASSOCIATES DRILLING LOGA4 Compeny ot $cionce App/icettons, Inc.

8400 Westpark Drive. McLean, Virginia 22102

DESCRIPTION

10

. *.; SS#2 6

5

C Light brown to grayish brown coarse sand and cobbles.

I - - _ __,

SS#3 SI: 14-16' BLS RE: 1.3'

.'- 3 1.3' - Light grayish brown (2.5Y 7/2) fine to coarse

15-: 4 sand, some pebbles, trace silt, moist.

3

2

3C Light to medium brown, coarse to medium saud, some

pebbles, trace silt.I

SS#4 SI: 19-21' BLS RL.: ).7'

4 0.7' - Light grayish brown (2.5Y 7/) (oaise sand

o 3 and cobbles, moist.

2

3

C Brown fine to coarse sand, sorie pebbles, t race silt, wet

SS#5 SI: 24-26' BLS RI: . '

5 0.3' - Light grayish brown (2. 'Y 7,/ con>-e

i * "'5 medium sand, ;ome pebbt,s.

i igeII



2 ' ASSOCIATES DRILING LOG
A Company of Science Appi'cations, Inc.
8400 Westoark Drive, McLean. Vrgina 22102 C, . 3

.} - DESCRiPTION

25
SS" 5 10 0 7 Rcdd i sh brown ( Yk .4) ine t ned iUM sand,

4 Some sit , t rc I% t r ' ,i ;,,b les.

0.7 Yel lowi sh brown 07,' b/ ',/8I inc a, n, i1m sid,

some cobbies.

C Coarse to medium sand, some silt, some pebbles.

SS#6 SI: 29-31' Bl1S RE: 1.3'

12 0.2' - Dark Brown (7. SYR -/8). s.nd, some pebbles.

6 0.2 - Dark Brown (7. 5YR 3/4) sjnd, trace silt.

3 0.5' - Ye Ilowji bsrcn ( I lOR /6) sand, somce pebbles.

10 0.4' - Dark brown '7. YR 5/8) saPnd, r ,ace silt.

C 1ed im to dark brown, coarse to medium sand, some Febbles.

CS#7 SI1 34-36' BLS RE: 0.8'

8 0.8' - Yellowish brwn (I OV 6/6) fine Lo medium sand,

some si It , trace clay, t a pr Miles.
35

6

6

L

ISt8 FI IG-!I I;I. 01: 1 3
L 0 ' I i jo. I i r' 1 i il K k , t) IliI -

I



ASSOCIATES DRILLING LOG
A Company of Science App/ica.ons. Inc.
8400 Westpark Drive, McLean, Virginia 22102 - ont.

6

DESCRIPTION

40,

SS#8 5

SS#9 SI: 44-46' BLS RE: 1.7'
, 1.7' - Light (lOYR 5/6) to medium yellowish brown

2 (10YR 6/8) fine sand, some silt, some clay.

645 -

SS#10 SI: 49-51' BLS R: . 1.0'

5 1.0' - Dark yellowish brown (7.5YR 4/6) fine to

5 medium sand, some silt.
50 9_'

9

C Light to medium brown, fine to coarse sand

SS#11 SI: 54-56' BLS RE: 1.5'

8 1.5' - Dark yellowish brown (1OYR 5/f)) l ine to coarso

5 8 sand, trace siLt.

Page



'ASSOCIATES D R t.L T 'C LO 3
A Company o Science Appia..tons, inc.

8400 Westoark Drive, McLean. rgnl a 2-'02 . 5

DESCRIPTION

) - - - I

S 11 9I

Driller ni(tcd top (if n:I , cnntact at approximaLelv 58.5 BIS.

C j i ) (jl r ,' , t, rjf i :n n.: , JIMh ,I 4 ,' v c lav.

5SS-'12 Sf: 59- )1 ,BC: h .(.

1.0' , ,;i t dn , 5
C in 1 a nI, I t~

i ze

_ 4 I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I

II



ASSOCIATES
A Company of Science Applicanons, Inc.
340 'estark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Forte Well No.:

Drilling Smary:

Total Depth: 53' Dr'lers: Calvin Wallace

Borehole Diameter(s): 8" Delmarva Drilling
Failing 1250

Rig Type: Hy;roo,,l Rnt.n;

Elevation: Land Surface: 15.35' Bit(:s): Drag

Top of Casing: 17,40' Driling Fljid Type: Wn-er

Supervisory Geologist: Richard Eades AMount Use:

Log Book No. 4 pp. 115-120 Water Level: 13.1' 11/14/84

~Well Design:
00000 * 000.*: ri ' I

0 0 0 0 0 Casing: Material: PVC Screen: Materia :  PVC

Diameter: 2"1 ID 2 3/9" OD Diameter: 200. - 0, 0 * a.

0 0 0ng 0 10' Slot: 0.010; /irch
:000:I:o.. Length: __________________0_________________________________
o~oo Filter: Material: 4Q Sand Setting: 8'-53'

i]' :{~?:~o Setting: 6'-53' Seals: Type: fentoiite

..0000 :%1, : 00 Grout: Type: 1 1 Portland Cement/BenSetting: 4-6

Setting: LS-4.0' Surface Casing: St,-l/PVC

000* 000
0 0 0 0 0.
0:00. ~ 0 000 Other: Protective steel casing cemented in to land surface.

0 
0 0 0 00

0 00 00 0,
0 0 * 000,) *0 00 0****C 0 0000

0 0 0 0 0

0. 0 0, 0 00

Time Log: Started Completed

D0 0i 0 0 h r 000 0 0
.00-0. 0 0

0000000000 0

00OC0001

Ooo0 -0 o.0 Drilling: 11/2/84 0710 hrs 11/2/84 0940 hrs
1.00 ' 0
0 ::o0 Installation: 11/2/84 1020 hrs 11/2/84 1155 hrs

0.0 0 0

00000 00 Water Level Reading: 11/14/84 1550 hrs
000 0

S 0 Development
00 

0 00

00,000 :000:00 Development: _______________________________________
00 

0 0 
0

0 . 000
0 0. 00 0

.0 0 00 .0

00 0el 0eeo 0000

00 Method/Equipment: Air blown I-or 8 hour., ilwd at It) -Fr,, ,,,r

0.0-2 

h 
r 

0 0 0

minintWii 2 hours nd in t i I cl(,r



(7-'_1 TF ASSOCIATES
A Company of Science Applications, Inc DRILLING LOG

8400 Westpark Drive McLean. Virginia 22102

Project: Dv\,r AFlii Owner: . Well No.: - -- 3
Locaticn: Disf;osal Arya FIlc BsK -N:.: 4 pt15-L20-I

?I0 Log By: Rick Eadcs

Driller: Calvin Wallace
Failing 1250I

R ~ ~ 1)u Te: yr:. i RntnrV

Reference Total

Point: i :'td Iuoc( Deptr.: 53'

Reference Date T M

Point

Elevation: Drilling Started:ll/2/8 4 0710hrs

Dr,1l n Completed: 11/2/
8
4 0940

Site Skecater eve 3 . 1 11/14/84 1550

... r . . . G. r a, i

; }: l o 1 \ iLit t 1, i2-

'<:,< I i Spoon DESCRIPTION o7,e 2-(1,I ( ii: u t I i : o ' - , d ( Il l l I l

C Medium brown, c.ay, some silt.

_ _ _'__ _ _ _ _ _ _ _ __'_ _ _ _ _ _ _I

SS#1 SI: 5-7' BLS RE: 1.5'

3 1.5 - Interbedded vllow brown (I OYR 6/8) silt

- 6 and gray (SYR 7/1) claI

- L 8
10

C Ii ght brown gravc I, !,iome sand.I

~I

I



m (, }=IJI ASSOCIATES DRILLING LOG
A Company of Science Applica ons. Inc.
8400 WestDark Drive. McLean Virginia 22102

fW- 06)

I. z DESCRIPTION

10 .. SS#2 11 SI: 10-12' BLS RE: 0.5'

10 0.5' - Light gray (5YR 7/1) to white, coarse sand,

8 cobbly, trace fine sand.

C Light yellow brown, coarse to medium sand, some fine

sand, trace silt.

SS#3 SI: 15-17' BLS RE: 0.2'
15- -

7 0.2' - Tan to grayish brown (2.5Y 6/2) coarse sand,

5 some fine sand, trace silt.

6

3 C Light grayish brown, coarse to fine sand, some pebbles.

I -

SS#4 SI: 20-22' BLS RE: 0.6'

5 0.6' - Light grayish brown (2.5Y 6/2) coarse to fine

6 sand, some silt.

I
C Yellowish brown, coarse sand, some pebbles, some fine sand.

325 ~_ _ _ _ _ _ _ _ _ _ _ _

U Page 2 of 5

I



ASSOCIATES DRILLING LOG
A Company of Science ApplicationS, Inc.
8400 Westpark Drive, McLean, Virginia 22102 

c!o,-(i(, cont.

DESCRIPTION

25

SS#5 6 SI: 25-27' BLS RE: 2.0'

8 2.0' - Yellowish red (5YR 6/8) medium sand, some fine 3
6 sand. trace silt, trace pebbles.

12 _

C Yellow brown coarse sand, some cobbles, trace silt.

30 SS#6 SI: 30-32' BLS RE: 0.2' 3
11 0.2' - Brownish yellow (10YR 6/8) medium to fine

9 sand, trace silt.

13

20 _______

C Yellow brown coarse sand, some pebbles.

SS#7 SI: 35-37' BLS RE: 0.7'35-.....

.. v16 0.7' - Brownish yellow (lOYR 6/8) medium to coarse

14 sand, some fire sand.

11

C Yellow brown, coarse to medium sand.

40 3

Page __ A 3
I



Q = 00 ASSOCIATES DRILLING LOG
A Compony of Science Applications. Inc.
8400 Westpark Drive, McLean, Virginia 22102

'1W-_06j cont.

DESCRIPTION

40
'. SS#8 17 SI: 40-42' BLS RF. 0-7'

23 0.7' - Yellowish brown (lIYR 6/8) very cnnrqp snnd

21 and cobbles, up to 1.0" in diameter, some

36 fine sand.

C Yellowish brown, medium sand, some pebbles.

45 SS#9 SI: 45-47' BLS RE: 0.7'
18 0.7' - Dark reddish brown (10YR 5/6) coarse sand,

20 some pebbles.

24

29

C Yellowish, red brown, coarse sand, some pebbles.

SS#10 SI: 50-52' BLS RE: 0.7'3°50o25 0.7' - Yellowish brown (10YR 6/8) cobbles, some

33 coarse sand.

36

39

Driller identified top of layer at approximately 53' BLS.

C Coarse sand with trace dark gray clav.

55

U'Page 4 of 5



( ASSOCIATES m
A Compe,,y of Science Applic rions. Inc. DRILLING LOG
8400 Westpark Drive. McLean, Virginia 22102

i. c-ont.

DESCRIPTION 3' I
SS#1l 13 SI: 55-57' BlS RE: 2.0'

14 2.0' - Dark gray (SY 4/L), dense, finely laminated I
38 clay, si ltv.
3 o30

bO I

iPag

- I
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I



Qi~3 IASSOCIATESIA CompanY of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102 WJELL CONSTRUCTION SUMMARY

Project: Dover AFB Ownmer: U.S. Air Force Well No.:-.

1Drilling Summiary:

Total Depth: 52' BLS Drillers: Gary Truver3Borehole Diameter(s): 6"1 WaltonDrilling

_________________Rig Type: CME-55/Auger

OfI Elevation: Land Surface: 10.37' Bit(s): ALIge r

21 Top of Casing: 12.57' Drilling Fluid Type: Water

Supervisory Geologist: Andris Lapins Amount Use:________

Log Book No. 2 pp. 6-19 Water Level:6 .5 ' BLS 11/8,/84

3 ic Well Design:

* Casing: Material: PVC Screen: Material: PVC

Diameter: 211 10 2 1/4"OD Diameter:_______________

Length: 10' Sl1ot: 0.010; 9/inch

Filter: Material: Formation/4Q SandISEtting: 8'-52' BLSU 2J Setting: 7.3'-52' BLS/5.8'-7.3' BLSSeals: Type: rentonite Pellets
Grout: Type: #1 Portland 2;ement/BenSetting: 3.8' - 5.8' BLS3Setting: 2.5' - 3.8' IlLS Surface Casing: Steel/PVC

Other: Protective steel casing cemented in to land surface.

I 
-

3 Time Log: SaedCompleted

3Drilling: 11/31/84 1440 firs. 11/1/84 094 5 h-rs.

Installation: 11/01/84 1038 hrs. 11/1/84 1300 hrs.

Water Level Reading: 7' BLS 11/1/84 6.5' BI.S 11/8/8',I ~ ~~~~~Development_________________________

Well Development:

Method/Equipment: Ar blown'I lr 8 flhtI"( '
2 it In

m i ITiimwi 2 hours, al1 urnt H



EJIcl S ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U .SAir Force- Well No.: - 3
Location:.. Field Bcok No. : 2 pp 6-19

.- iJ Log By; Inri Lapins

Drl er:Girxv Frtiv,,ir (Walton)
Rig Type: CME-55 Auger 3

Reference Total

Point: I-,-id Surface Depth: 52' BLS

Ref'erence Date TIe

Point
Elevation: i. 3i Drilling Started:l0/31/

8 4 1440

Dilling Completed:1I/l/
8 4 

1300

Site Sketch 4 ater Level:6 -5 ' L s 1/8/84 0859

. Le'nd Gradat ion

SI: Sampling Interval Trace I-12%

RE: Recovery Little 12V

SS: SDlit Spoon DESCRIPTION Some 20-30%

-1 ISC Cut tings Addi "Y" 30%

Heavy gravel laver at 2-3' BIS: large subangular quartz

pebbies 0. 1-0.2' in d i aiatfer

SS SI: 4-6' BLS RE: 0.8'

0.8' -I-irk , yish hi ,wn (2.5Y /I silty sand, some gravel 3
and ( ,ni; or I v,- tort id i- tx I) mu is ari rounded

I) t

D I ,i",,' (..'' 4 ci; 'u li.i; ;: v - ni,, si e 1, 3,,. 3
______ rllJ(l .ll~t

r  
),YK 1': ;uit iii * rbu'i.% ti 1:t'! 5' le,'ti

,  
?''t ;diai l o(ioi

I -I



, _j ASSOCIATES
A Company of Science Appliation, I. DRIING LOG
8400 Westpark Drive, McLean, Virginia 22102 .- 07j cont.

DESCRIPTION

SS#2 1 water surface when submerged.

SS#3 SI: 14-16' BLS RE: 1.2'
1 0."' - Same as above

- 2 1.1' - Pale yellow (5Y 8/4) fine sand; some silt; trace

2 clay; loose; wet; no hydrocarbon odor or sheen as

2 previously obserred.

*SS#4 51: 19-21' BLS RE: 1.0
- 2 1.0' - Brownish yellow (lOYR 6/8) fine sand, some silt;

r
-3 wet.

3
I2

I-

S S_5I RE: 0.4'
3 02.4' - Brownish yellow (10YR 6/8) fine sand, trace silt and

*3 gravel; loose; wet.

Page 2 0f 5
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( ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc.
8400 Westpark Drive, M,-'ean Virginia 22102 7

25

SS".5 3

C G;ra st t clav'ey sand.

SS#6 SI: 29-31' BLS RE: 1.4'

: ,%%3 0.65' -Same as 24-26 ' BLS
C 4 0.75' Brownish yellow (1OYR 6/8) coarse sand and gravel

}; ,77 . 5 tr-ace sqilt; lcnose: wet.

Sands hae in .la4-er (a 'S no sample taken at 34' BLS.

I

S S 1;7 SI 1 39-41 ' M.S R .: 01

S " .9' - St 1 in r i . ; '8 t t 3'I BSIt

40 l, 8 wt I I_ IIed_; w,.1
Page__ I
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I = ASSOCIATES
A Compeny of Science Applicatons In. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102 07

DESCRIPTION

40
SS#7 11

SS#8 SI: 44-46' BLS RE: 0.8'

3.:8 0.8' - Same as above

8
45 -I 12

14

SS#9 SI: 49-51' BLS RE: 0.9'

u~-.~A.  8 0.9' - Strong brown fine sand, some silt, trace gravel; wet

i3' 17
27

I -Driller reports entering top of clay layer at (3 52' BLS.

5RE: 1.9'

2 1.9' - Very dark gray (5Y 3/1) silty clay; trace very fine

4 sand with light to dark gray (2.5Y 4/0) very fine

Page of



(2 = 00 ASSOCIATES D
A Company of Science Applications, Inc. DRILLING LOG
8400 Westpark Drive, McLean. Virginia 22'02 - r "

z

~ DESCRIPTION

55 _, 1
, SS#I 6 -a:id and silt laminations throughout; firm; dense;

8 moist.

_______I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I
606-

70 LI

PI
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IASSOCIATES
ACompany of Science Applications. Inc.8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

UProject: Dover AFB Owner: U.S. Air Force Well No.:-

Drilling Sumary:

Total Depth: 51' BLS Drillers: Calvin Wallace

Borehole Diameter(s): 6 "Delmarva Drilling
Failing 125U Hydratilic

__________________________Rig Type: Rotary

o'Elevation: Land Surface: 12.5' Bic(s): Drag

S Top of Casing: 14.2' Drilling Fluid Type:Water/Bentonite

Supervisory Geologist: Andris LapinsAmutUe
_____ _____ ____ ____Amount___Use:_

....Log Book No. 3 pp. 1-16 Water Level: 8.9' BLS 1/9/85

000 '0 * Well Design:

ooo . .o Csng: Material: PVC Screen: Material: PVC

000000o 0 000 Length: 121________________ S __I__o__C__0.010;____________

o.oo1 a00000 Filter: Material: 4QSand Setting: 10-51' BLS

* o Setting: 7.9-51 BLS Seals: Type: ientoriite Pellets

000000 :0o 00 Grout: Type: #1 Portland Cement/Bensetting: 5.1-7.9' BLS

o o o Setting: 2.3-5.1' BLS Surface Casing: Steel/PVC

o.0 *o Other: Protective steel casing cemented in to land surface.

0 00

o 0 0 0 0 0

o 0 0 0 o o

0 0 ':Time Log: Started Completed

S00 Drilling: 11/7/84 1310 hrs 11/8/84 156hr

0:. Isalaio:11/8/84 1600 hrs 11/8/84 1711 hrs
* 0:~0~. Water Level Reading: _____________ 1/85 8.9'

::: Development_____________
00 0

SWell Development':
0 *, 0 Mehd/Eqipment:I '21 ,r $>'~I:m '

I l :'i:- . I11 !* ir 1~ l11d ln t i I Ic Ir.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Com p S ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: -08

Location: Di.-!si! St Field Book No.: 3 pp 1-14

0>-i3 Log By: Andtis Lapins

Driller:Calvin Wallace (Delmarva)
Failing 1250 HydraulicI

Rig Type: Rotary

Reference Total
Point: Land Surface Depth: 51' BLS

Reference Date Tim
Point

Elevation: 12.5' Drilling Started:11/7/84 1310 hrs

Drilling Completed:
11/8/8 4 1546

Site Sketch
Water Level: 8.9' BLS 1/9/85

Legend Gradation*z
SI: Sampling Interval Trace 1-12%
RE: Recovery Little 12-20%

SS: Split Spoon DESCRIPTION Some 20-30%

0 C: Cuttings Add "Y" i30%/

o o...0 C Ri shimmied at 3-4 BLS. Heavy gravel laver; rounded

pebbles in cuttings. 3

SS# I SI: 5-7' BLS RE: 1.1' 1
20 0. ' - Y llow fine tn medium sand, tract silt, clav and

g51 rajveI mo1 i t

99 0.4' -Whi e ,Verv fine, snd, some grav , t rce silt ;

75 firm; dry.. 3
0.1' ! tight oIliv e Iv int to rC irsl sand, some silt ind

grav(.I, t raic cliv; poorIv soted; firm; dry.

Page I of 4
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I QULI 2Z3 ASSOCIATES
A Compny of Science Applcatons DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

MVW-08j tn

DESCRIPTION

10 --

lO SS#2 8 SI: 10-12' BLS RE: 0.4'

7 0.4' - Light to dark gray fine sand, some silt, trace

7 gravel; wet; emits distinct hydrocarbon odor.

S10

I
15SS#3 SI: 15-17' BLS RE: 1.0'

I ":':"8 0.7' -Pale yellow fine sand, trace silt and gravel; wet.

10 0.3' - Yellow fine sand, trace silt; wet.

7
9

SS#4 SI: 20-22' BLS RE: 1.2'

9 0.85' - Brown silty very fine sand; wet.

- 9 0.35' - Yellow very fine sand, some silt; me&'m dense; wet.I7
9

Page_2 of
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(21= ASSOCIATES DRILLING LOG

A Company ot Scienco Applicatons. Inc.
8400 Westpark Drive, McLean, Virginia 22102 ii t .l

DESCRIPTION II
25

-. ' SS#5 9 SI: 25-27' BOS RE: 0.7'

11 0.7' - Reddish yellow very tine to fine sand, soroi

11 silt, trace fine gravel; wet.

13

SS#6 Si: 30-32' B,S RE: 0.9' 1
30 - -

19 0.9' - Yellow to reddish yellow medium to coarse sand,

18 little silt, some gravel ; loose; wet.

21

24 3
I

35 SS#7 SI: 35-37' 1LS RE: 1.1'

26 0.8 - Medium to c,-arse snd, some silt, trace 1 i ht a avel i

- 14 loose; wet.

18 0.3' - Ye I low to poil ' eI lw fine sjoid , som" si It wet

29

I

40"

Page 3
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I 3 ASSOCIATES DRILLING LOG
A Company of Science Applicatbons, DnL O
8400 Westpark Drive, McLean, Virginia 22102

I I DESCRIPTION

SS#8 12 Si: ' 0-42' BLS RE: l.L'

16 0.65'- Brown silty very fine sand; wet.

21 0.75' - Pale yellow to yellow very fine sand, some silt.

45 SS#9 SI: 45-47' BLS RE: 0.3'3 23 0.3' - Reddish yellow medium to coarse sand, little silt,

37 trace light gravel. Large pebble in cave material in

24 top of sample inhibited penetration.

25

I _ _ __ _ __ _

I 0 isi¢ . 7. l S # 1  Sli 50-51' BLS RE: 0.3'

61 0.2' - Dark brown fine sand, trace silt; dense; firm; iron tici.

i(0/i.5" 0.1' - Yellow to reddish yellow fine sand. trace silt. lica%

S.gravel in cave material at top.

Driller indicates penetrating clay layer at (a 52' BLS.

SS#1l St. 53.5-55' BLS RE: 1.7'

25 1.7' - Very dark gray silty clay, trace very fine sand; liht

32 gray very fine sand and silt laminations througlihcit;

100/4" firm; dense.

*Page_ of-



~ L~ASSOCIATES
A Company of Science Applications, Inc.I
8400 Westpark Drive. McLean. Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Force Wel11 No.: f I I

Drilling Si-mry:

Total Depth: 52' BlLS Drillers: Gary Truver

Borehole Diameter(s): 6' (Walton Drilling)3

Rig Type: C>I1E-55 :Augcr

0 - Elevation: Land Surface:- 14.55' Bit~s): Auger

7;_ _ __ __ _ __ _ Top of Casing: 16.35' Drilling Fluid Type: Water

Supervisory Geologist: Ard,-is Lapins Amount Use:_______

Loce 0ook No. 2 pp. 19-30 water Level: I0' BlLS 11/1/84

9,96' BLlS 1IIA4

1 0' Well Design:

0 Casing: Material:- PVC Screen: Material: PVCI

Diameter: 211 1D 2 1/4"OD Diameter: 2

Length: 12' SlIot: 0.010; 5/inch

Filter: Material: FormationAQ SandSetting: I0-' I

2 0 Setting: 14-2/-04 LS Seals: Type: Rentonite Pellets3

Grout: Type: #1 Portland Cement /BenSet ting: 6-8' BlLS

Setting: 2.4'6 11L. Surface Casing: steel/PVC

Other: Protective steel casing cemented in to land surface.

Time Log: SatdCompleted3

Drilling: 11/1/84 152 4 hIl 11/2/8-. 089 Irl

40Installation: 11/21/84 0837 hri-s 1/12/84 1027 hrs

Wvater Level Reading: 10 B 1.S 11I/ 1/84 15r)52 q6% 1B1S 11/'8/84

Development: __ __

50'. Well Development:;i;.' ;..

Me_ _ _ _ _ _ _ _ _ Int



= ASSOCIATES DRILLIN LOG
A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: _ W- _ _i

3 Location: Disposal Site Field Book No.: 2 pp i9-3 (

D-I0 Log By: Andris Lapins3 Driller: Gary Truver (Walton)

Rig Type: CME 55 : Auger

Reference Total
Point: Land Surface Depth: 52.2' 1LS

Reference Date Tire
Point

nElevation: 14.55' Drilling Scarted: 11/!/ 8 4 15241-,

Drilling Completed:1l/2/84 10451,
Site Sketch Water Level: 9 .9 6 'BLS 11/8/84

09?Shrs

Legend Gradation

h" z SI: Sampling Interval Trace 1-127o
RE: Recovery Little 12-20%
SS: Split Spoon DESCRIPTION Some 20-30%
C: Cuttings Add "Y" >30%

0

--_7- C Yellowish brown clay and silt. some sand. Rig shimmied at

(a 2.5 BLS - heavy gravel laver: laree (0.1-0.2' diameter)

-0___o_ rounded pebbles; small piece of fibre glass (@ 1").

SS#l SI: 4-6' BLS RE: 1.8'

. 4 1.4' - Light gray (5Y 7/2) clay, some silt, little sand and

5 8 gravel; firm; dense; moist.

I _"_ 14 0.4' - Light gray to .;hite (5Y 7/2-8/2) very fine sand; some

. __ 17 silt, trace gravel; dry to moist.

I 0o0: ; oo
,00o0 - - Heavy gravel layer at (a 7' BLS; rig shimmied

SS#2 SI: 9-11' BLS R': 1.3'

6 1.3' - Pale yellow (5Y 7/3) fine to coarse -ind and gravel,

0 .4: _' ---',7 some silt, few large pebbles; pooi Iv sortid; wet.
I Page Iof 4 -I1
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- ASSOCIATES DILN OA Company of Science Applicetions. InRILIG.O
840Westpark Drive. McLean, Virginia 22102 con,.(9 L

J DESCRIPTION

* ~SS#F2 7 Reworked "urban land".

8 ______

Static water level in aluger - 10' BLS.

S S;F3 Si: 14-16' BLS RE: 1.8'

- 1 1.8' - White (5Y 8/2) very fine sand, sore silt, trace clay

1 and gravel; loose; saturated.
15

2

LSS#4 51: 19-21' BLS RE: 1.1'

- 3 1.1' -same as above3

ss5SI. 24-26' MLS RE: 1 .'I

0.6' - -am(, as, above

1.0' - Bloawn i sh y. I low ( (YR 0/8) fine to Pled i urn Sanld, sopme

25 --

Page o
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=II ASSOCIATES
A Com0p.ny o Science Applications. , DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

>IW-09j cont.

z

I I DESCRIPTION

SS#5 3 gravel layer at top and boctom of sample.

SS#b SI: 29-31' BLS RE: 0.8'

5 0.8' - Brownish yellow ver- fine to fine silty sand; lar-ge

30 - 2 iron concretion at top of sample; wet.

4

I
SS#7 rt: 34-36' BLS RE: 1.8'

i. ll';2 1.8' - Strong brown (7.5YR 5/8) coarse 3and and gravel,

53 some silt, few rounded quartz pebbles; loose;I 35 I I. .:...
_-. 5 wet.

V. 5

II

SS#8 SI: 39-41' BLS RE: 0.1'

A 12 0.3' - same as above

11

40 10 
Page 3 of 4
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Q = I ASSOCIATES DRING LO
A Campeny of Science Applicatons, IncD
8400 Westpark Drive, McLean, Virginia 22102 W

IW -09Ji cont.I

UI

DESCRIPTION

40
SS#8 11

Static water level in auger - 12.1' BLS.

SS#9 SI: 44-46' BLS RE: 0.6'
5 0.6' - Strong brown (7.5YR 5/8) medium sand, some silt

6 and gravel; few rounded pebbles; wet.45
10

1

SS#l SI: 49-51' BLS RE: 0.85'

7 0.85' - Yellowish brown (10YR 5/8) fine sand, some silt,

8 trace clay; wet.
50

12

Driller indicates entering clay layer at (a 52.5' BLS.

1SS#1 SI: 53-55' BLS RE: 1.4'

2 0.2' - Brownish yellow (IOYR 6/8) siltv clay with light gray

5 laminations throughout; soft; dense.

1 1.2' - Very dark gray silt-s clay, trace very fine sand; light

7 gray verv fine sand and silt laminations throughout;__ __ __ _ __ __ _ __ ___d_ __ __ _I
firm; dense.

Page_ 4 of 4
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0ASSOCIATES
A Company' of Science Applications. Inc.8400 Westark Drive. McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

IProject: Dover AFB Owner: U.S. Air Force -Well No..~

I Drilling S-ary:

Total Depth: 56' r _Iers: Gary Truver

Borehole Diamecer(s): 6" Walton Corporation

Rig Type: CME Auger

of- Elevation: Land Surface: 19.40' Bit s): Hollow stem auger.___

... .... Top of Casing: 22.38' Drilling Fluid Type:- None

... .. Supervisory Geologist: Richard Eades Amcn -S

Log Book No. 4 PP 06 W;ater Level: 11' BLS 10/25/84

I.. ol '.'~ Well Design:

o Casing: Material: Schedule 40 PVC Screen: Material: Schedule 40 PVC
00 Diameter: ?If I 2 3/8"OD Diameter:

Length: 12.0' SlIot: 0.010; 5 slots/inch

Filter: Material: 40 Sand Setting: 10-56' BLS3Setting: 8-13' BLS Seals. Type: fIenon'ite

Grout: Type: dl Portland Cement /BenSetcing: 6-8' BLS3Setting: LS-6' Surface Casing: StoelPVC

Other: Formation allowed to cave, providing natural sand pack from
13.0 - 56.0' . Protective ste ~n eetdino

30. land ufc -

Time Log: Started Completed

Drilling: 10/25/34 0839 hirs 10/25/,;4 1152 hirs

Installation: 10/25/84 1152 hirs 10/25/84 1510 hirs

lacer Level Reading: _____________ 10/25/84 1155 lirs3 ~ ~~~~~~Development _________________________

Well Development:

Method/Equipment: Air I)lown for 8 Ioi) , iii

2 hou r.- and oin t i i I r



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

Project: Dover AFB Owner: U.."- Air Force Well No.: MtW- 10

Location: Disposal Field Book Nc.: 4 pp 50-65

Area #4 Log By: Rick Eades

Driller: Gary Truver

Rig Type: CME Auger

Reference Total

Point: Lcad Surtacu Deptn: 56'

Reference Date Tim
Point

Elevation: 19.40' Drilling Started: 10/25/84 0839hr

Drillinz Completed:10/
2 5

/
8 4  

1152

Site Sketch
W ater Level: 11' 10/25/84 1155

Legend G;radat ion
- SI: Sampling Interval Traco 1-l2

' RE: Recovery Little 12-20,'

SS Snlit Spoon DESCRIPT10N )e203-

C Orange brown sand and gravel, with grayish brown sand. 3

SS#1 SI: 4-5.5' BLS RE: 1.4'

.'.. .. 3 0.7' - Orange brown (7.5YR 5/8) sand, some silt, trace clay.

2 0.7' - Dark grayish brown (5Y 4/1) clav, some silt with

"2 thin reddish orange laminations.

1I

C Nledium to light gray silt, some clav.

SS _2 SI: 9-10.5' BLS RE: 1.4'

L ;1 3 1.4' - Dark gray (5Y 4/1) clay grading down to clay

4 inteorbeodded wi t h t, i n reIddish brown s iII t . ri e

ra'2 I



Q=7JliJI3 ASSOCIATES DILN O
A Company of Science Applications, . DILN O
8400 Westpark Drive. McLean, Virginia 22102 MW- 10 cont.

DESCRIPTION

10 ..... SS#2 4

C Light gray sand, wet.

SS#3 SI: 14-15.5' RE: 1.4'

* - 3 0.9' - Light gray (5YR 7/1) medium to coarse sand, some silt.'
3 0.5' - Interbedded yellow brown (5YR 5/8) and brownish gray

- 4 (5YR 6/3) sand, wet.

mC Gray to grayish brown, medium to coarse sand, some silt.

SS#4 SI: 19-20.5' BLS RE: 1.4'

2 0.3' - Light gray (5YR 7/1) medium to coarse sand.

6 brw 5R6/8) clay.

0.'-Light gray (5YR 7/1) coarse sand.

IC Tan, medium to coarse sand, some silt, some clAy.

SS#5 SI: 24-25.5' BLS RE: 0.9'

3 0.2' - Grayish brown (7.5YR 7/2) medium sand.

- - 6 0.3' - Interbedded red brown (5YR 6/8) clay and lightIt
I Page 2 of 5



Q ASSOCIATES DRILLIG LGI
A Company of Science App/icstons. Inc.
8400 WestDark Drive. McLean. Vfc1iria 22102 W

1MW- 10 cont.|

DESCRIPTION

25

SS#5 8 gray (5YR 7/1) silt.

0.4' Light gray (5YR 7/1) medium to coarse sand.

C Gravel layer, approximately 1.0' thick.

SS#6 SI: 29-30.5' BLS RE: 0.5'

5 5 0.5' Light gray gravel (5YR 7/1) with orange brown

30 7 streaks (5YR 6/8) of coarse sand. Quartz cobbles

9 up to 1.2" in diameter. 3

L!

SS#7 SI: 34-35.5' BLS RE: 0.5'

,i.' ' ;5 0.3' - Brown (7.5YR 7/2) coarse sand, some gravel, some

5 fine sand.

7 0.2' - Reddish brown (7.5YR 5/8) coarse sand, some fine sand.

C Brownish gray, coarse sand. I

SS#8 SI: 39-40.5' BMS RE: 0.3'

4 0.3' light gr,av (YR 7/) medii.i to coarse sand, trace

5 silt, trace gravel. Dli .;eminated vwry fine40)

Fage 3
F~ __ , U



i ASSOCIATES
A Company of Science Appliadons, Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

MW- 10 cont.

6
II DESCRIPTION

0 SS#8 9 black grains.

C Light brownish gray, fine sand.

SS#9 SI: 44-45.5' BLS RE: 0.0'

8 Attempted split spoon sample, no recovery, considerpd

10 interval to be composed of clean sand.

45 12

C Light brown to yellowish brown, fine sand, very wet.

L

SS#10 SI: 49-50.5' BLS RE: 0.5'

12 0.5' - Greenish brown (2.5Y 5/6) coarse to medium sand,

5 0 some pebbles, some fine sand, trace silt.

9

SS#l SI: 54-55.5' BLS RE: 0.0'

28 Attempted split spoon sample, no recovery, considered

S 5 - - 20 interval to be composed of clean sand.

3 Page 4 of 5
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ASSOCIATES DRILLIG LOGi
A Compa.ny of Science Applications. Inc.
8400 Westpark Drive, McLean. Virginia 22102 W 1

-W- 10 cont.

DESCRIPTION
- -i

5

SS#1l 8

Driller indicated change in lithology at approximately 3
56' BLS probably hit top of the clay layer.

C Sand, some clay. i

SS#12 SI: 59-60.5' BLS RE: 1.5'

4 1.5' Dark gray (5Y 4/1) clay, silty, dense,

5 finely laminated.

i 0

7- _ _---_ _ I

65± _ _ _ _ _ _ _ _ _ _ _ _ _ _

7U

Page _ I
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Q~7IE~U3ASSOCIATES
A CompenV of Scionce Applica dons. Inc.
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

IProject: Dover AFB Owner: U.S. Air Force Well No.: Mw-11

I Drilling Sumnary:

Total Depth: 55' BLS Drillers:- Calvin Wallace

Borehole Diameter(s):- 6 -2" Delmarva Drilling
Failing 125 Hydraulic

_________________________Rig Type:_ Rotary

0 Elevation: Land Surface: 19.75' Bit(s): Drag

*Top of Casing: 21.76' Drilling Fluid Type: Water/Bentonite

oo~~~. Supervisory Geologist: Andris Lapins Amount Use: ________I. ... _ _.__ _ _

... Log Book No. 1 pp. 31-44 Water Level: 10.7' BLS 10/29/84

o 10'0 . Well Design:

o0 00o Casing: Material:- PVC Screen: Material: PVC

,o**'o 0 Diameter: 2" -ID 2 1/4"OD Diameter: 2"

00 Length: 13' Sl1ot: 0.010; 5/inch

o.oo**o, Filter: Material: 4Q Sand Setting: ll'-55' BLS
0etig 00'-5 BLU 20'0000 Setn: 8855 BL Seals: Type: fentonite

Grout: Type: #1 Portland Cement/BenSetting: 6.5'-8.8' BLS

.00 00. 0: Io**o Setting: 3.5'-6.5' BLS Surface Casing: Steel/PVC

0 * 0 -o-- Other:- Protective steel casing cemented in to land surface.

oo

000% Time Log: Started Cn~ee

0 Drilling: 10/25/84 1200 hrs 10/26/84 1008 hrs

40' ~ ~ ~ ~ ~ ~ ~ 1 / 6 8 0000 0000W t r Le e e d n : _ _ _ _ _ __ _ _ _ _ _ 10.7'6/8 S 10/29/84

00 Wa e D evel entng 10.7___ __ _ __ __ _ BLS___10/29/84___

0000 WellDevelopment:

000000 Method/Equipment: Air blown ior 8htiir-s pumped I~ t,)' "''imni

00 0 2 hours ~~dunt ii t1er
oo.7

I~ ~~~~. ... ____...___.__._ __...



Q= 0ASSOCIATES DRLINIO
A Company of Science Applications Inc. DILN O
8.400 Westpark Drive. McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: mw I 1

Loc a tion: -1) 1s posaI Field Book No.:Ip314

Site D-4 Log By: Andris Lapins

_________________Driller: Calvin-WalIlace (Delmarva)
Failin 1250

_____________________Rig Type: Hydralic Rotary

Reference Total
Point: Land Surface _Depth:- 55' BLS

Re ferenceDae Tm
Point
Elevation:. 19.75' _Drilling Started:10/25/84_l200hrs

_________________________Drilling Completed:10/26/84_1150

Site ketchWater Level: l0.7'BLS 10/29/84

Legend Gradat ion
SI: Sampling Interval Trace 1-12%
R: Recovery Little 12-20%

S:Split Spoon DESCRIPTION Some 20-30%
C: Cuttings Add "Y" >30%

0

C Brown fine sand, some silt.

SSlSI: 5-7' BLS RE: 1.4'1

7 0.8' -Olive yellow (5Y 6/6) silty clay, trace very fine sand

9 grading to olive yellow clay, some silt; brown to

8 yellow brown mottling throughout; moist; firm.

11 0.2' - Light olive brown (2.5Y 5/4) cla, some silt; strong

brown mottling; moist; soft; dense.

0.4' - Cray medium sand, some clay, few pebbles; brown

___ mottling; moist; firm.

10

Page 1 of5



1)ASSOCIATES DILN O
A Compny of Science Appftadona Inc DILN O
8400 Wostpark Drive, McLean, Virginia 22102

MW- 11 cont.

j~l IDESRPION
3 'SS#2 9 SI: 10-12' BLS E 14

-26 0.45' - Gray (2.5Y 5/5) fine to medium sand, trace silt and

SS3SI: 15-16.5' BLS RE: 1.5'
15-

9 1.2' -Brownish yellow (lOYR 6/8) fine sand, trace silt; wet.

-6 0.3' -Pale yellow (2.5Y 7/4) fine sand; wet.

20SS#4 SI: 20-22' BLS RE: 0.6'

-. 10 0.6' - Pale yellow (5Y 7/3) fine to coarse sand, some

8 gravel; poorly sorted; few emerald green spots-

10 mineral.

11

25 - - - -

Page 2 f o 5



ASSOCIATES DRLINUO
A Company of Science Applications. hnc. DILN O
8400 Westpark Drive, McLean, Virginia 22102 iW i cont.3

i .~,J IDESCRIPTIONI
25SS#5 12 SI: 25-271 BLS RE: 0.7'

15 0.7' - Same as abovle __

14

16 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 ss#6 SI: 30-32' BLS RE: 0.5'

* * - 12 0.5' - Same as above

15

12 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ssv77 SI: 35-37' BLS RE: 0.75'
35 - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

* 11 0.75 - Same as above

8

40P3ge 
__of



I ASSOCIATES DRILIG O

A Company of Science Application. InDL GL
840 Westpark Drive, McLean, Virginia 22102

MW - 11 cont

AI 3 DESCRIPTION

40 -

SS#8 12 SI: 40-42' BLS RE: 0.7'

16 0.7' - Same as above

23

26

SS#9 SI: 45-47' BLS RE: 0.5'

": ..-... :'"22 0.5' - Brownish yellow (10YR 6/8) fine to coarse sand, trace

30 silt, f,-w rounded quartz pebbles; wet.

27

33

50 . SS#I0 SI: 50-52' BLS RE: 0.5'

0. i i32 0.5' - Same as above

38

, 49

Driller reports hitring clay layer at @ 55' BLS.

Page 4 of 5



Q = CDD ASSOCIATES D
A Company of Science Applicejons. Inc. DRILLIN LOG
8400 Westpark Drive, McLean, Virginia 22102

DESCRIPTION

55 SSI 15 ST: 55-57' BLS 
RE: 2.0'

A' - 15 2.0' -Very dark olive grayj silty' cla%1, trac( Vr

13 fine sand; dry to moist; dense; stiff; light

30 gray very fine sand and silt laminations

throughout.

.
!

0 -

Page I

I

651___Pa___e__ __ __"___ __ I
7_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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A7II ASSOC IA T ES
A Company of' Science Applications. Inc.
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Oner: U.S. Air Force Well No.: MW- 12

Drilling Summary:

Total Depth: 55' BLS Drillers:- Gary Truver

Borehole Diameter(s): 6" Walton Drilling

__________________________Rig Type: CME-55 : Auger

o - Elevation: Land Surface: 19.74' Bit(s): Auger

;.\* Top of Casing: 21.81' Drilling Fluid Type: Water

..: Supervisory Geologist: Andris Lapins Amount Use:________

... Log Book No. 1 pp. 46-54 Water Level: 10.91' BLS 1/9/85

101. o*0o Well Design:
Do 00' oo Casing: Material: PVC Screen: Material: PVC

000- D0o imee: 2 ID 2 1/4"OD Diameter: 2

0o. 000 Length: 13' SlIot: 0.010; 5/inch

Filter: Material: Formation /4Q SanSetting: l1'-55' BLS

Setting: 13.5'-55' BLS/9'135 BLRas ye entonite

G.rout: Type: #1 Portland Cement/BenSetting: 659 L

S et t ing: 2.5'-6.5' BLS Surface Casing: Steel/PVC

Other: Protective steel casing cemented in to land surface.

Time Log: Started Completed

Drilling! 10/26/84 1510 hrs 10/29/84 1220 hrs

4)Installation: 10/29/84 1309 hrs 10/29/84 1337 hrs

Water Level Reading: _____________ 198 09 L

Development _________________________

a- Well Development:

i. Method/ Equipment: Air b onfor 8 1 11r11, ;1tfCL 1I0 'nr

or mnin innin 2 hours and i nt ic I oair.



Aoma ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: pW- 12 I

Location: )i.msui Field Book No.: I pp 46-54

Site D-4 Log By:Andris Lapins/Rick Eades

Driller: Gary Truver (Walton)

Rig Type: CME-55 : Auger

Reference Total
Point: Land Surface Depth: 55' BLS I
Reference Date Time
Point

Elevation: 19.74' Drilling Started:l0/26/ 84 1510

Drilling Completed: 10/29/84 1337

Site Sketch Water Level: 10.91' BLS 1/9/85

Legend Gradation
6 SI: Sampling Interval Trace 1-12%

RE: Recovery Little 12-20%
SS: Split Spoon DESCRIPTION Some 20-30% 1
C: Cuttings Add "Y" '30%

0

I
___ I

SS#1 SI: 4-5.5' BLS RE: 1.35'

-5 0.85' - Light to dark gray clay, some silt, trace gravel;

1o vertical streaks of staining; black laminations.
5

1 10 0.5' - Reddish brown medium sand, some silt.

___ I

SS#2 S1: 9-10.5' B1bS RE: 1.35'

41! 3 0.35' - Gray clay, some silt, trace heavy gravel

10 5 1.0' - Light gray clay; streaks of iron staining.

Page I of)

I



AS O IA E DRILL~ING LOG
840 Westpark Drive, McLean, Virginia 22102 

-I 12 cont.

DESCRIPTION

3SS#2 6

C Light brown clay

SS#3 SI: 14-15.5' BLS RE: 1.4'

- - 2 0.5' - Dark gray clay, some silt, trace sand, streaks of

*1 iron staining.
Z5 2-.3- Reddish brown fine sand, trace silt.

0.6' - Light gray medium sand, trace silt; wet.

SS#4 SI: 19-20.5' BLS RE: 1.0'
-. 2 1.0' -Light gray (5Y 7/1) fine sand, trace silt; wet.

3
20- -

SS#5 SI: 24-25.5' BLS RE: 1.2'

8 1.2' - Brownish yellow (lOYR 6/8) fine to coarse sand,

7 trace gravel, few rounded pebbles; wet.

Page 2 of 5



=ASSOCIATES DRILLING LOG
A Company of Science Applicatons Inc.
8400 Westpark Drive. McLean. Virginia 22102 3

MW- 12 cont.

i ~ DESCRIPTIONI

- V

SS#6 SI: 29-31' BLS RE: 1.0'

7 0.2' - Brownish yellow (iOYR 6/8)fine to coarse sand trace

30- 8 0.05' - Very pale brown clay stringer. i
9 0.5' - Light gray fine to coarse sand, trace silt; loose; I

wet; small green spots-mineral.
02'-Brownish yellow coarse sand and light gravel; rl

poorly sorted; wet. I
SS#7 SI: 34-35.5' BLS RE: 1.2')'

7 0.8' - Gray fine sand (cave-in material): ''. i : 7 0.4' - Gray to olive fine to coarse sand, some light gravel;

35- -

10 few rounded pebbles; emerald green spots as in

previous sample; wet.i

40

Page iof

I



ASSOCIATES DILN OA Company of Science Application. InRILIGcO3 S400 Westpark Drive, McLean, Virginlia 2W-121ont

DESCRIPTION

40 - - -3SS#8 10 wet-.-

SS#9 SI: 44-46' BLS RE: 0.6'

6 0.6' - Yellow (2.5Y 7/6) fine to coarse sand, trace silt;

457 few quartz pebbles; poorly sorted; loose; wet.3 41_ ___ __

16

.. 8. S.6: 4-5Yello (2.5Y 7/6) fine to coarse sand, some light

350.e; ool sorted; wet.

16

Isk - -: 54-56' BLS RE: 0.85' _ _

555 
Page_4 of95



ASSOCIATES DRILLING LOG
A Company of Science Applicabons Inc.
8400 Westpark Drive, M Lean, Virginia 22102 MW - 12 cont. .

z

DESCRIPTION

SS#l1 16 fine sand; light gray silt and verv fine sand

laminations throughout; firm; dense.

60

I
I

651 I

I

Page f I
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ASSOCIATES
P A Company of Science Appicsaons. Inc.

8400 Westpark Drive. McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Force Well No -MW- 13

Drilling Sumary:

Total Depth: 61.5' Drillers: Gary Truver

Borehole Diameter s ) 6"1 Walton Corporation

_________________________Rig Type: CME Auger

o-Elevation: Land Surface: 20.36' BitIs,: Hollow stem auger

, ? Top of Casing: 22. 97' Drilling Fluid Type: Nn

Superviscrv Geologist: Richard Eades AroncL: .-se:_______

Log Book No. 4 pp. 65-83 Water Level: 11.5' BLS 10/26/84

10' 0o~: *0~Well Design:

:o~0 Casing: Material: Schedule 40 PVC Screen: Material: Schedule 40 PVC
SDiameter: 2"' ID 2 3/8"OD Diameter: 2_______________

== o Length: 13.5' SlIot: 0.010; 5 slots/inch

Filter: Material: 4Q Sand Setting: 11.5-61.5'

20 .*. ettng: 9.0-13.5' Sel:Type: Rnoit

Grout: Type: 1 l Portland Gement/BenSetting: 7.0-9.0'

Setting: LS-7.0' Surface Casing: Steed/PVC
Other: Formation allowed to cave, rvdn aua sand pack from

13.5 - 61-5'. Protective steel caging cemeonred into

30 land surface.

Time Log: Started Completed

]Dril~ling: 10/25/84 1630 hrs 10/26184 I0f?( hrc

40Installation: 10/26/84 1030 hrs 10/26/94 1405 hrq

Weater Level Reading: _____________ 10/26/84 1150 hrq

Development _________________________

Well Development:
5 0

Method/Equipment: Air blown for 8 hours, Puimped 'It 1l "Jw'

for mini imtim 2 hour., tlnd Unt i I ('I (',I r.



( _. .__ _ ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc
8400 Westpark Drive. McLean, Virginia 22102

Project: [)ivvr AFI Owner: U.:. .:Air .. orc Well No.: M- 1 3 3
Lcation: Disposal Field Sck Nc.: 4 PT 65-83

Area 4"4 Log By: Rick Eades i

Driller: Gary Truver

R___ Tvpe: CME Auger

Reference T-tal

Poilnt: ],ni.,1 S c Deptn: 61.5'

Reference Date TmLic I
Point

Elevation: 20.36' Drilling Started:lO/25/84 163Ohr

Dr1i inz Complered:l0/26/84 1020
Site Skeror Water Level: 11/5' 10/26/84 1150

I i. nfl) I nradot ion Iz
RE: Rtcovcrv .iti I 12-20

-, .> 5 lit S1, oon DESCRIPTION ;orni *'- M)

(,(i t ITI'' 3

0

C Dark brown silt, some sand, some pebbles. !l
SS#l SI: 4-5.5' B1LS RE: 1.2'

4 0.2' - 1)ark brown (7.5YR 5/4) silt, some clay, trace sand.

6 0.8' - Dark gravish brown (5YR 6/2) sand, some silt,

8 trace c ]av.

0.:'' - Brown (IOYR 5/2) fine sand, some silt, trace cla . 5
C Hit clay layer.

SS#2 SI: )-0 10.'' l15 RE 1.'

- 4 0. 1' - Brown i sh gr'iv ( ') rx / 'i si It , L;,m c I v

5 1.2' - ),rk graqv hrwn (7.YR /0) uliv', ome sil ,

1



I ASSOCIATES DRILLING LOG
A Company of Science ApplicationS. Inc.
8400 Westpark Drive, McLean. Virginia 22102

MW- 13 cont.

I
1.0 I IDESCRIPTION

10 SS#2 8 some pebbles.

C Light gray sand, moist.

SS#3 SI: 14-15.5' BLS RE: 1.0'

- 3 0.8' - Light gray (7.5YR 7/1) sand, some silt.

- 4 0.2' - Interbedded light gray silt and light brown

3 5 sand, wet.

C Light gray sand, some silt, trace clay, moist.
C Brownish gray sand.

L

SS#4 SI: 19-20.5' BLS RE: 1.2'

- 2 0.5' - Brown (IOYR 6/6) sand, some silt, trace clay.

3 0.7' -Light gray (7.5YR 7/0) coarse sand, trace silt.

3

I Light brownish gray sand, trace silt, wet.

SS Upon lowering split sampler, discovered 2.0' of

heave (rock debris) lodged inside auger, determined sample

25 recovery would be impossible.25

5 aPage_2f 5
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ASSOCIATES DRULLING LOG
A Company of Science Applisctrons. Inc.
8400 Westoark Drive, McLean. Virginia 22102

>1W- 13 conlt

DESCRIPTION

C Light gravish brown, coarse sand. _

SS#5 Si: 29-30.5' BLS RE: 0.9'

6 0.3' - Light gray (5YR 7/1) sand, trace silt.

30 8 0.6' - Light gray (IOYR 6/1) coarse sand, with

13 disseminated very fine black grains. 3
I

C Light brown to light grayish brown, coarse sand.

SS#6 SI: 34-35.5' BLS RE: 0.0'

6 Attempted split spoon sample, no recoverv, considered 3
5 interval to be composed of clean sand.

__ I
C Light grayish brown sand. 1

SS07 SI: 39-40.5' BLS RE: 0.0' U
5 Attempted split spoon sample, no recovery, considered

4(1 - 6 interval to be composed of clean sand. I

P3ge 3 'f

I



ASSOCIATES
A Com0.ny of Science ApplicationS. Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

MW- 13 cont.

1DESCRIPTION

40

SS#7 10

C Light grayish brown sand.

SS#8 SI: 44-45.5' BLS RE: 0.3'
.. 4 0.3' - Light brown to tan, coarse sand and cobbles.

44

7

SS Upon lowering split spoon sampler discovered over 2.0' of

heave in augers, decided sample recovery would be impossible.

50

C Brown, coarse sand and pebbles.

SS#9 SI: 54-55.5' BLS RE: 0.0'

12 Attempted split spoon sample, no recovery, considered

55 18 interval to be composed of clean sand.

Page 4 of 5



= c:) ASSOCIATES DRILLING LOGA Compa:ny of Science Applications, Inc.

8400 Wesipark Drive, McLean, Virginia 22102W-1cotI

-IW z3cot

DESCRIPTION
II

SS#9 19

C Tan to brown sand. II

I
SS#10 SI: 59-60.5' BLS RE: 0.2'

13 0.2' -Medium to dark brown (10YR 5/4) cobbles and

13 coarse sand60 -

19

Drilling rate changed at approximately 61.5' BLS. Drobablv

hit clay layer.

C Brown sand with some dark gray clay. I
SS#ll SI: 63-64.5' BLS RE: 0.7' 3

9 0.7' - Dark gray (5Y 4/1) clay, silty, dense.

11 finely laminated. __i

14 i
65

I

70 5

Page 5 5
I



ASSOCIATES
8400 VVestpark Drive. McLean. Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Force Well No.: MJW- 14

5 Drilling Swmnary:

Total Deoch: 56' DrilLers: Calvin Wallace

Borehole Diameterlls): d"Delmarva DrillingURig Type:_ Hydrau ic Rotary

S0' El*~vaticn: Land Surface: 19.12' Bitls): Dra~g

U 7 Top of Casing: 21.16' Drilling Fluid Type: Water

Suevsr Geologist: Richard Eades Arnount EULse:

.............. Log Book No. 4 pp. 106 -1 15  'Water Level: 15.2' 11/14/84

10, Well Design:

Casing: Material: PVC Screen: Material: PVC

0000 00 Diameter: 2" -- 1 2 3/8"' OD Diameter:- 1

o0 Length: 15' SlIot: 0.010; 5/in-ch

00 00 00 0 Filter: Material: 4Q Sand Se ting: 13-56'

0 0 Setting: 11-56' Seals: Type:. Ren ton it,-

000Grout: Type.- "IPortlandCern-t/BenSetting: 9-11'

.0- 0 Stig S90 ufc aig re/V
Other: Protective steel casing cemented in to land surface.

00 . .c . .

000. *0- Time Log: Started Completed

5 000:0 Drilling: 11/1/84 0800 hr: 11/1/84 1145 hrs

00 0

40'-000. 0

000000 000 Water Level Reading:__________ 11/14/84 1532 hrs

~0 0:00 a Development_______________________________________
00.0 0 .

0 0 0 0

. 0 00 00

- 000:o 0-*. 0.

so'0~.:. :o Well Development:
.0..00 0 Method/Equipment: Air blown for8 oir5, puiio It 1,Im

60)'



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

Project: Dover AFB Owner: \i.-..-,- F, rc Well No.: MW- . 14

Location: Fire Training Field Bck Nc.: 4 106-115 3
Area 1 Log By: Rick Eades I

_ tiler: Calvin Wallace
Failing 1250 I

RIz Type: Hydraulic Rotary

Reference Total

Point: Lc':i Srj-f, Depth: 56'

Reference T
Point
Elevation: Drilltne Started:1l/1/84 0800hrs

Drilln2 Comvleted:Il/i/84 1145
Stte Sket od cater Level: 15.2' 11/14/84 1532

z SI: SaMplling Int01rval,. Triac,- 1-12
RE Recovery Lit t I 12- -2101

S  sl Spoon DESCRIPTION o 0
C: ( t t inos Add "'" 30

C Brown medium to coarse sand, some silt some pebbles. I

SS#1 SIt 5-7' BLS RE: 0.9'I

13 0.4' - Light gray (SYR 7/1) cobbles, seme coarse sand,

!!i~~j28 t.race si It .i

31 0.5' White mediium sand.

T Light brown medium sand, some fine sand, t race silt.

I



=ASSOCIATES DRILLING LOG

A Company of Science Applications. Inc.
8400 Westpark Drive, McLean, Virginia 22102 MW- 14 cont.

DESCRIPTION

10

SS#2 9 SI: 10-12' BLS RE: 0.0'

9 Attempted split spoon sample, no recovery, considered

7 interval to be composed of clean sand.

11

C Tan to light brown, very coarse sand, some pebbles.

SS#3 SI: 15-17' BLS RE: 0.5'
-5 8 0.5' - Light gray (5YR 7/1) medium sand, some fine sand,

3 trace silt.

3

4

C Tan cobbles, very coarse sand.

SS#4 SI: 20-22' BLS RE: 0.5'2 0 - -: ?.:
20 6 0.5' - Gray brown to tan (7.5YR 7/2) coarse sand,

5 cobbly, trace fine sand.

9

16

C Light gray brown pebbles, some cobbles.

25

Page 2 of 5



ASSOCIATES DRILLING LOG
A Company of Science Apoi/cations, Inc.
3400 WestDark Drive, McLean. rgiOa 22102T1

0I'' Tl, tu

SDESCRIPTION

5i -. * RE: (.0'

I t- C T V , -1 , T c I I

C :-x'i It C0 I T'r!:e -TI C pp tI

_ ___ ___I

, SS;: 6 ) 10- 32' H1, RE: 0.0'

14 t.t empted 5p( !s 7,1 s,"Imp ( , no recovery, consi i deid

7 int (rval to 1 he c po d 11t C i,, c - and.

1-9

C ,I.ht r i sh !irown co l , 5 p:i !le .

_._-__7_ I : 35- 1 '7 01. RE: 0.0'

-tI

1! "t t mpt d 1l, li t : 4~ P0011 t,Im r ~ c, ors j n de (,d

lt I iu u \,I to 1wt cmp" ed .t ,_ ("In -ITd

' -1 e

_ _ ___ __ I

'ge 5,:

1



IJ ==3 ASSOCIATES DRILLING LOG
A Company of Science Applicadons, Inc.
8400 Westpark Drive, McLean, Virginia 22102

~MW- 14 cont.

6 z

40
SS#8 22 SI: 40-42' BLS RE: 0.5'

28 0.5' - Medium to dark orange brown (1OYR 6/8), very

24 coarse sand, some cobbles, trace fine sand.

33

C Medium orange brown, coarse sand, some pebbles.

I - -

SS#9 SI: 45-47' BLS RE: 0.5'
45 16 0.5' - Dark reddish brown (10YR 5/6) coarse sand,

17 some pebbles, trace silt, trace clay.

23

30

C Orange brown pebbles and coarse sand.I -

SS# 10 SI: 50-51' BLS RE: 0.4'3 0 .. 51 0.4' - Yellowish brown (lOYR 6/8) coarse sand,

200 trace fine sand, trace cobbles.

I -Note: Only sampled 1.0' interval because cobble became

lodged in sampler.

C Pebbles and coarse sand, trace silt, trace clay,

I 4-

1 Page_4 of 5
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--) ASSOCIATES DRILLING LOG
A Compeny of Science Applicahons, Inc.
8400 Westpark Drive, McLean, Virginia 22102

-14 cnt

DESCRIPTION

SS#11 100 SI:l 5-55.6' BIS RE: 0.2'

'00* 0.2' D rk atg' i IOYR 5/0) coa se s, id Lrace

fine sand.

*Note: Cobble lodged in sampler and rejected sampler at 55.6'.

C Coarse sand with very dark gray clay at 57.0'

Drilling rate changed at approximately 56' BLS, probably mI
hit top of the clay laver.

o0 SS#12 SI: 60-62' BLS REY 2.0'

18 2.0' - Dark gray (5Y 4/1) clay., silty,-de-nqe.

Ic finelv laminated. 1i :.i :i: i :27

'I

pg

~I

) _ I

I



QIII~2E3ASSOCIATES3A Company of SCience AppicetienS. InC.
8400 Westpark Drive, McLean, Virginia 22102 WELL. CONSTRUCTION SUMM4ARY

IProject: Dover AFB Owner: U.S. Air Force Well No.:mw- 15

5 Drilling Summary:

Total Depth: 48' BLS Drillers:- Gary Truver

Borehole Diameter(s): 6" (Walton Drilling)

________________________Rig Type: CME-55 :AugerI 0 Elevation: Land Surface: 9.21' Bit(s): Auger

-~Top of Casing: 11.11' Drilling Fluid Type: Water
.. :: Supervisory Geologist: Andris Lapins Aout se________I......____Amount___________ Use:______

.............. Log Book No. 2 pp. 30-42 water Level: 6.7' BLS 11/'2/83

Well Design:5 10Casing: Material: vcScreen: Material: PVC

Diameter: 2"ID 2 /4OD Diameter: 2"1

Length: 10' SlIot: 0.010; 5/inch

Filter: Material: Formation/4Q SandSetting: 8-48' BLSI 20 **~~.*.. Setting: 6.3-48' BLS/5.9-6.3' BLS Sas ye etnt

Grout: Type: #1 Portland Cement/BenSetting: 3.9'-5.9' BLS

Setting: 25-9'BSSurface Casing: Steel/PVC

Other: Protective steel casing cemented in to land surface.

3 30'_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3.Time Log: Started Comupleted

Drilling: 11/2/84 1312 hrs 11/5/84 1432 hrs

Installation: 11/5/84 1446 hrs 11/5/84 1648 hrs
Water Level Reading: 6.7' BLS 1344 hrs 11/8/84 4.92' BLS5 .* ~Development: __ __

50 Well Development:

I Method/Equipment: Ai r blokm for 8 hou rs, 1pumpQ(d I tI 10grni for ininmum 2' hour- and! "ti cler ar.



ASSOCIATES DRILLING LOG
A Company of Science App/ications. Inc.
8400 Westpark Drive. McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: MW- 15 3

Location: 1itc Field Book No.: 2 PP 30-42

Arc,, :'I Log By: Andris apins

Rig Type: CNE-55 : Auer I
Reference Total

Point: Land Surface Depth: 48' BLS1

Reference Date TirePoint

Elevation: 9.211 Drilling Started:11/2/84 1312 hrs

Drilling Completed:1l/5/84 1432

Site Sketch Water Level: 6.7' BLS 11/2/84

Legend Gradat ion 

SI: Sampling Interval Trace 1-12%

RE: Recovery Little 12-20%

SS: Split Spoon DESCRIPTION Some 20-30%

C: Cuttings Add "Y" ",30%

0

C Light brown fine sand and silt. Heavy gravel layer at 1
(a 3' BLS.

SS#lI SI: 4-6' BLS RE: 1.6

8 1.6' White to pale yellow (SY 8/2-8/3) medium to
7 coarse sand, some s i It, trace clay, trace heav

5
8 gravel ( rounded pe bb les at top ot sample) poorlv

8 sorted; reworked "'tulun,'" soils; moist lower half

of snIple wet

,,ut t ing; sit li ;i t id it B' 1I.'.

SS#2 SI 9-11' MBS RE: 1 .8'

V).. 1.8' - it e ( Y 8/2 1 i nto ;.Ind , swl It t I Ice 1 %i"

10 - : ..:.", . md :,r,\ 1 t ,w p i,,, : ' ': ; u~i I' uP ge of
Page 1 of 4 5I
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ASSOCATESDRILLING LOG3 8400 Westpark Drive, McLean. Virginia 22102 MW - 15 cont.

I ! ~ j ~zDESCRIPTION

10 ~l . _ _ _ _ _ _ _ _ __

10# I (mineral) throughout; loose; saturated.

Water level in auger 6.7' BLS.-

SS#3 SI: 14-16' BLS RE: 1.7'

2 1.7' - Same as above

15

I 2

SS#4 SI: 19-21' BLS RE: 1.0'

*3 0.8' - Same as above

5 some silt, trace clay; poorly sorted; loose; wet.

6

SS#5 SI: 24-26' BLS RE: 0.8'

5 0.8' - Same as above with few large rounded pebbles

253 near top.

Page_2_of



ASSOCIATES DRILLING LOG
A Compeny ot Scionce Apphcaions, Inc.
8400 Westark Drive, McLean vrginta 22102 C -

DESCR IPTION

25

SS 5 4 1

SS(6 SI: 29-31 ' BlLS RE: 0.4'

9 0. 4' Strong brown (7. YR ')/8) medium to coarse sand and

30 9 ravel, some silt, t race cla\; poorly sorted; wet.

11

11

SS#~7 51: 34-36' BLS RE: 0. 8'

0 0.2' Same 15 above
35 4.' 9 0.4' - Pinkish white (7.5YR 8/2 medium to coarse sand,

9 some gravel and silt, I race cla\,; poorlv sortodt; wet. 

22 0. '2 - Sam s 0. '2' above wi t h sevetri I lat "e roonded quart I

pebbles a

SS8 1 39-41' BIS RE: . 3' '
'2 3 1 . ,' Rdd i sh y I low ( 1. YR /8) t in, ;and , ; om c si It

3.1;r a- 'l !-t i ,.e r at f op, hot t om and middl( ; wet
40 1

page
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= ASSOCIATES DRILLING LOG

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

MW- 15 cont.

DESCRIPTION

.y u:.: SS#8 50

110/4'

Water level in auger 8.1' BLS.

SS#9 SI: 44-46' BLS RE: None

7 Sands heaved/filled in auger @ 4'. Unable to flush out

45 9 and obtain clean sample.

13

10 Note: Estimated depth to top of Kirkwood Fm.- 45' BLS.

SS#I0 SI: 49-51' BLS RE: 1.0'

3 1.0' - Very dark gray to black silty clay, trace very fine

4 sand; light gray very fine sand and silt laminations;
505 firm; dense.

6

Last auger flight (5') covered with Kirkwood clay. See

note above.

55~Pae__ --

Page_'4 of 4



~2i ~ASSOCIATES
CornpanV' of Science Applications. Inc.I

3400 vWestoark D~rive MCLean, 'Virginia 22102 WELL CONSTRUCTION SUMMIARY

Project: D~over kil Owner: Well No.. w 16

Drilling Siunary:

7cal Cec:h: 42.5' .r~r: Calvin Wallace

23ore'-c'e Diamerer's-: 8"1 Delmarva Drilling

____ ___ ____ ___ ____ ___ ___Hydraulic Rotary

zevaci:r.: Lan, Surfa-e: 8.49 _3" Drag

72 Casing 10.57' r:FWater

lu:)e r,,i s cr Ge o 1 L Richard Eades

:, 000 000g 3ock No. 5 PC. 2-8 eior Le.eI 6.5' I'LS 11/14/84

10 00 0000 Well Design:
. _o o_ _ _ __-_ _ _ _ _ _

o * Zasr--: XaL rd 'a il.e ar C

00___ 00 Jiarneter: ' /"D Zarre vr:

00F 'I e : M a e ra : Q Sa dS : ng-42 .5 '

00Se :i ng: 4-42. 5' Sea Is: :.pe : r t

00,* C rout: Tpe: :!I 'a)rt IanI~ (Xien t 'Ben Set: nc: 24
000o 0, seting: 1,S-4.0'Srfc si:S-1:va

*0oo: .* Oher: Protective steel ca.slig cemnented i n to 1) a1nd (I tIrfcI I
000 0 o0
0 0 0 0o_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Tim Log Stre Copeeo

o o r~i~ 158 95 r~1//412 r~~+()I 00 :::o salt.1//4 13.vs1//4 11
0000 00 oa e e e eor , __ _ _ _ _ _ _ _ _ _ _ __ 1 4 86 ( r

.1~bd oq~m':: I so 1
i. 1 ii

. .' o*- -. i oI

_ _ _ _ _ _ ________ I 
Io * T m o g t r e o p e e

-o *' oI



I ASSOCIATES DRILLING LOG
A Comipny of Science Appliations, IncD

8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: MW- 16

3 Location:Fire Training Field Book Nc.:_5_PP 2-A

Area #1 Log By: Rick Eades

IDriller: Calvin Wallace
Rig Type:Failinf 1250Rig Typ : Hydrn,,.ir Rnt....

Reference Total

Point: Land Surface Depth: 42.5

Reference Dte Tim

Point

Elevation: 8.49' Drilling Started:ll/5/8 4 0935hr

Drilling Completed:ll/5/
8 4 1325

Site Sketch Water Level: 6.5' .11/14/84 1620

Legend Gradation
z SIt Sampling Interval Trace 1-12

RE: Recovery Little 12-207

SS: Snlit Spoon DESCRIPTION Some 20-30%

C: Cuttings Add "Y" '307

I0

C Light brown, cobbles, some sand, trace silt, trace clay.

5SS#1 SI: 5-7' BLS .RE: 0.6'

5 0.6' - Light brown to whitish brown (10YR 7/3) coarse

5 sand, cobbly, trace silt, trace clay.

I 4

6

I Light brown, coarse sand, cobbly, trace silt, trace clay.

Faze -f4

34



I
ASSOCIATES DRIING LOG

A Company ol Science Applicatons. Inc.
8400 Westpark Drive. McLean. Virginia 22102 MW- 16 cont. 3

DESCRIPTION

10
SS#2 8 Sl: 10-12' BLS RE: 0.0'

8 Attempted split spoon sample, no recovery- considered 1
7 interval to be composed of cle'and.

C Light brown, coarse to medium sand, trace silt, trace pebbles.

SS#3 SI: 15-17' BLS RE: 0.0'
15 6 Attempted split spoon sample, no recovery, considered

6 interval to be composed of clean sand.

9

13

C Light yellowish brown, coarse to medium sand. 3

2 SS#4 SI: 20-22' RE: 0.0'20

10 Attempted split spoon Sample, no recovery, considered

5 interval to be composed of clean sand.

10 1
15

C Light to medium brown, coarse sand, some pebble,-

Page ._j_-: f_.__
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I ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.
8400 Westpark Drive, McLean, Virginia 22102

MW- 16 cont.

k~ 6

* I DESCRIPTION

25
25 S# 5-16 -27'-L-

S" SS#5 16 SI: 25-27' BLS RE: 1.5'

18 1.5' - Yellowish brown (10YR 5/8) coarse to medium sand,

20 trace silt, trace pebbles.

31

C Yellowish brown coarse sand.

30 SS#6 SI: 30-32' BLS RE: 0.0'

18 Attempted split spoon sample, no recovery, considered

21 interval to be composed of clean sand.

20

23

IL."
I Yellowish brown, coarse sand and pebbles.

SS#7 SI: 35-37' BLS RE: 0.0'

21 Attempted split spoon sample, no recovery, considered

19 interval to be composed of clean sand.

17

18

C Yellowish brown, coarse sand and pebbles.

* 40. _

3 Page 3 -f 4
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L ASSOCIATES DRILLING LOG;
A Company of Science Appications. Inc.

8400 Westmark Drive, McLean, Virginia 22102

I
40

u.>- - 1"-can".

[.g .•'SS#8 44 SI: 40-41, fL'S RE: 0.6'100 0.6' - Dark brown (7.5YR 5/8) coarse to medium

sand, cobbly

Note: Only penetrated 1.0' since cobble became lodged

in sampler.

Driller indicated contact with clay layer at 42.5' BLS

C Light brown, coarse to medium sand and dark grav clay. I

SS#9 SI: 45-47' BLS RE: 2.0'

8 2.0' - Dark gra, (5Y 4/1) clay, silty, dense.

14 finelv laminated.

23

32

50 -

Page 4

I



ASSOCIATESI A Company of Science Appiica dons, Inc.
8400 Westpark Drive, McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

3Project: Dover AFB Owner: U.S. Air Force Well No. :-!L.-

5 Drilling Suuunary:

Total Depth: 40' BLS Drillers: Calvin Wallace

Borehole Diameter(s): 6 Delmarva Drilling
FailinT 1250

___________________________Rig Type:-Hv drau ic Rotary

* 0 Elevation: Land Surface: 8.4' Bit(s): Drap2

U 2 i'.. Top of Casing: 102'Drilling Fluid Type: Water/Bentonite'

Supervisory Geologist: Andris Lapins Amount U--

FE 00 0o. Log Book No. 3 pp. 29-37 Water Level: 52 L~~98

10' . o'--o~~ Well Design:

7%o o o::o. Casing: Material: VC Screen: Material: PVC
:oo -~ : Diameter: 21" ID 2 1/4"OD Diameter: 2"1

"o o:o oo o I , o o .;I Length:. 9' SlIoIt: 0.0 10; 5i/inch

0 0 0000 Filter: Material: 4Sad Setting: 7-40' BLS

20'' -o 0000 000:0 Setting: 4.9-40' BLS Seals: Type: JBentonite

* o Grout: Type: #1 PortlandCement/BenSetting: 3-4.9' BLS

00o 0 00 ,oo Setting: 2-'BSSurface Casing: ;tee/V

:.0.o-: o o o o Other: Protective steel casing cemented in to land surface.

30' .000 , 000 __________________________________________o______

00 00 Tim oog Ire Copte
00 ~o 00 00 0

00ooo 00 .:o'. rlig 1/38 0hs 111/4 15 r

40' o'o.. . In t lai n 11138 14 2 h s1 / 3/ 4 10or

Mehd/qipet 'o ro olw o: Tim Lioig: Stirte Coplte

10 opn I)r nn nri2 l~ir i ~



J J 0 ASSOCIATES
A Company of Science Applicetons, Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: >1W- 17 3
Location: F'ir . IjIl.' Field Book No.: 3 pp 29-37

• Ar ':i -Log By: Andris Lapins

Driller: Calvin Wallace (Delmarva)
Failing 1250

Rig Type: Hvdraulic Rotary

Reference Total
Point: Land Surface Depth: 40' B1LS

Reference Date Time UPoint

Elevation: 8.4' Drilling Started:1l/13/84 _0 3 0hrs

Drilling Completed: 11/13/84 1505

Water Level: 5.2' BLS 1/9/85

Legend Gradation I
z SI: Sampling Interval Trace 1-12%

~ . ~ RE: Recovery Little 12-20%

SS: Split Spoon DESCRIPTION Some 20-30%g C: Cuttings Add "Y" >30%

0

I
~I

SS#l SI: 5-7' BLS RE: 0.9'
.... .- 7.,l', .,... t

""'7 0.7- Pale yellow to white fine sand, some silt; emerald

7 green spots in sand-mineral; loose; wet.

5 0.2'- Reddish yellow fine sand, some silt; loose; wet.

8I

10

Page I of 4
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= ASSOCIATES
A Company of Science Applica dons. Inc. DRILLING LOG

8400 Westpark Drive, McLean, Virginia 22102

MW- 17 cont.

* DESCRIPTION

10
. SS#2 11 SI: 10-12' BLS RE: 1.5'

.... 14 0.4' - Reddish yellow fine silty sand; few small iron
14 concretions at top and bottom; xvct.

13 0.2' White very fine to fine sand, some silt; wet.

0.6' -Dark brown silty very fine sand; large iron

concreations at top and bottom; wet.

0.3' - Pale yellow fine sand, some silt; wet.

SS#3 SI: 15-17' BLS RE: 0.8'

8 0.8' Yellow medium to coarse sand, some silt, trace

8 gravel; loose; wet.

9

16

2 SS#4 SI: 20-22' BLS RE: 0.3'S2~0 10 0.3' - Same as above

123 13
13

Formation taking on water; drilling mud thickened.

Page 2 of 4
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ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.
8400 Westpark Drive, McLean, Virginia 22102 W - 17 cont I

DESCRIPTION
,- I

25 -

.... . SS5 16 SI: 25-7' I

38 0.5' - Reddish yellow medium to coarse sand, some silt

31 and light _gravel, trace c lay,; f-ew rounde~dquartz

42 pebbles; poorly sorted; wet. ,

_ _ _ _ _ _ _ _ _ _.__ _ _ _ _ _ _ _I

SS#6 SI: 30-32' BLS RE: 0.3'30 = I
21 0.3' - Same as above. Much heavy gravel (wash material in

40 bottom of hole) inhibiting sample collection and

46 recovery.

76

SS#7 S1: 35-37' BLS RE: 0.4'35 S ;.,
11 0.4' - Same as above

18

22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

31

I

40 _

Page of U



Z M ASSOCIATES DRILLING LOG
A Comiowy of Sciemce Appicadon, Inc.
8400 Westpark Drive, McLean, Virginia 22102

MW- 17 cont.

DESCRIPTION

SS#8 20 SI: 40-42' BLS RE: 1.1'

11 0.3' - Pale yellow clay, few rounded quartz pebbles;

15 soft; wet.

19 0.25' - Dark brown fine sand, some silt, few pebbles

and iron concretions; wet.

0.55' - Very dark gray silty clay, trace very fine sand;

light gray silt and very fine sand laminations

throughout. Upper portion contains iron concretions

and is iron stained; stiff; dense.

45

50 "

55 L

Page 
4 of 4



~ ASSOCIATESCompeny o f Science Apofications. Inc.I
3400 Westark Drive. McLean, Vrgina 2202 WELL CONSTRUCTION SUMARY

Project: Dover AFB Owner: ~ . rWell No.:

Drilling Summary:I

SDe:=:. -

3oreh-ole :-iame~er' I I'1 *vt orl

(3' levr~o.: Lna urfce:18.113' 5:s HI

-i, I1, Top of Casing: [9.73, ~r':. 1 rtli V

Supervisor,; Geo09s:: Richard E~idces

Log Book N. pp. 13 -L vater Level: 1Ih!!'

000000 0 0Well Design:
10 000 0000I

o o 00

Casing: Material: Schedule 40 PVC Scree-: "ate-ial: Schedule 40 PVC

Diameter: 2"1 7: 2 3/8"OD -ia-e:er:

Length: 1-.5' l1 0.010: 5 slots/inch

Filter: Materi-al: >2S:'lSe::ing: U-W.5

2('Setting: 7 .()-1 1els Tvpe: ten t o-

Grout,: Tvoe: Il Port land Cement /BenSe::inz: - 7.r

Setg i-5 .o S urf a ce C as irn2: S to.1

Other: Formation allowed to cave, providing natural sand pack from

.1)'- i4*j' Protective steelc~necmoedif

land surface.

Time Log: Started Completed

wacer Level Reading: [..; ,~

Developmenr- _____________

Well Development:

MetricC; 7cuiprnen:. i ...



= ASSOCIATES
A Com.pny of Scince Appliations, Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: MW- 18

Location: Fire Training Field Book Nc.: 4 PP23-49

Area #3 Log By: Rick Eades

Driller: Gary Truver

Rig Type: CME Auger

Reference Total
Point: Land Surface Depth: 48.5'

Reference Date Tine
Point
Elevation: 18.13' Drilling Started:10/23/84 0934hr

Drilling Completed:l0/24/84 1500

Site Sketch Water Level: 11' 10/24/84 11(o

Legend uradat ien

SI: Sampling Interval Trace 1-12'4

RE: Recoverv Little 12-20-,SS: Snlit Spoon DESCRIPTION Some 20-30','

C: Cuttings AddI "Y" 30'

0

C Light grayish brown clay with some silt.

SS#1 SI: 4-5.5' BLS RE: 1.5'

6 1.5' - Grayish brown (5YR 5/1) clay, some silt, trace

7 sand; thin orange streaks near bottom of sample.

6

_C Light reddish brown sand, some silt, trace clay.

SS#2 SI: 9-10.5' BLS RE, 1 4'

3 0.3' - Brown medium s~and

O J J 4 0.5' - Grayish brown medium sand, some silt

Page 1 4



ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.
8400 Wesipark Drive, McLean. Virginia 22102

1W- 18 cont.

7
~Jj DESCRIPTION

S~~3 S#2 9 0.6' -Lipht to browni ;h gray medium to fine sand, some silIt

C L ight gray sand, some silt.

SS#3 SI: 14-15.5' RE. 1.2'

1 1.2' - Light gray fine to medium sand, some silt trace

I clay, some quartz pebbles; interheds of reddish
- 3 orange sand. Sample moist. .
C Light gray sand, some silt.3

SS#4 SI: 19-20.5' BlLS qurzpbls ape RE: 0.8'

5 0.8' - Light gray brown (IOYR 8/3) coarse sand and semi-

C Tan, coarse to very coarse sand.

C Coarse sand, some clay.

SS#5 51 : 24-25.5' IlLS RE: 0.6'

7 0 .2' - 1,i ght 5_r ay Y YR 5/1) c oars e sa nd .

25 6 0 . I - Oran g e t o re (Id i sh Ib1 r o wn c I a N

Page 1 4



ASSOCIATES
A Company of Science Applicaons. Inc. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

MW- 18 cont.

DESCRIPTION

5
SS#5 9 0.3' - Interbedded orange brown clay and silt. Sample wet.

C Gravel layer, approximately 0.5-1.0' thick.

SS#6 SI: 29-30.5' BLS RE: 1.2'

7 0.9' Orange to reddish brown (7.5YR 5/8) medium to

30 7 coarse sand, trace clay.

16 0.3' - Reddish brown sand, some silt.

C Grayish brown sand.

L

SS#7 SI: 34-35.0' BLS RE: 0.6'

22 0.6' - Medium to dark reddish brown (5YR 4/6) medium

27 to fine sand, trace silt.
35 

3

C Reddish brown sand.

SS#8 SI: 39-40.5' BLS RE: 0.0'

Attempted split spoon sample, no recovery in sample tube,

considered interval to be composed of clean sand.

Page 3 of 4



ASSOCIATES DRILLING LOG
A Comnny of Science Applicanons, Inc.
8400 Westpark Drive, McLean, Virginia 22102

MW- 18 cont.

27

DESCRIPTION

40

C Reddish brown, coarse sand.

SS#9 SI: 44-45.5' BLS RE: 1.2'

19 1.2' - Brown to yellowish brown, medium to fine sand.

45 25 Some silt.

22

Driller indicated change in lithology at 46' BLS,

probably top of the clay layer. 3

SS#10 SI: 49-50.5' BLS RE: 1.0'{ 2 1.0' - Dark gray (5Y 4/1), finely laminated, dense,

5 0 ; : ;; 4 w e l l com pa c t e d c lia y , s ilt y .

5

55

I
Page ' f 4
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I ~ ELL OASSUCOCIASUMARI A Company of Science Applicatdons. Inc.

IProject: Dover AFB Owner: U.S. Air Force Well No. -21

3 Drilling Siary:

Total Depth: 44' BLS Drillers: Calvin Wallace3Borehole Diameter(s):- 6 1/2" Delmarva D~rilling
Failing 1250 Hydraulic

Rig Type: Rotary

0 Elevation: Land Surface: 14.42' Bit(s): Drao.

*: : Top of Casing: 16.27' Drilling Fluid Type:Water/Bentonite

* 0 ~Supervisory Geologist: Andris Lapins Amount Use: ________

3Log Book No. 1 pp. 1-17 -Water Level: 7.8' BLS 10/25/84

*' 10.:::o Well Design:

*o*.'! Casing: MaterL..l: PVC Screen: Material: PVC3 o. o~::o0 Diameter:- 21 ID 2 1/4"'3D Diameter: 2''

Go.: :o o Length: 1'Slot: 0.010; 5/inch
0:0 o.~~ Filter: Material: 4Q sand Setting: 9'-44' BLS

20 :::. o.Go0 Set ting: 7'-44' BLS Seals: Type: Bentonite

0o:oo 0: *..:o Grout: Type: #1 Portland Cement/BenSetting: 4.8'-7' BLSUo -** G Setting: 3'-7' BLS Surface Casing: Steel/PVC
:-:G Other:- Protective steel casing cemented in ur., land surface.

0 0 0. 00

30 00 __ _ __ _ _ __ _ __ _ __ _ _ __ _ __ _ __ _ _ __ _ __ _ __ _ _ __ _ __ _ __ _ _3 :1:oI{1 0:o Time Log: SredCompleted
0 o 0* Stre

!*.:.* Drilling: 10/23/84 1117 hrs. 10/23/84 1827 hrs

40'- -o o ~ o'0 Installation: 10/23/84 1850 hrs 10/24/84 0912 hrs
00 -. 0l Go Water Level Reading: _____________ 7.8' BbS 10/25/84

50 Wll Development:3 ~ ~~~~Method/Equipment: Air blow (twittd( 8~UL Ior .2 11

aL il)9pM for -) h1r115 ;11)(I tillt iil~cr



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

Project: Dover AFB Owner: U.S. Air Force Well No.: MIW - 195

Location: Fire 'rraining Field Book No.: 1 pp 1-175

Ared #1 ~ Log By: Andris Lapins

____________________Driller: Calvin Wallac? (Delmarva)

Rig ype:Failing 1250 Hydraulic
___________________ Rg Tpe:Rotary

Reference Total

Point: Land Surface Depth: 44' BLS

Re ference are Time
Point

Elevation: 14.42' Drilling Started: 10/23/84 11 7 hrs

__________________________Drilling Completedi0/24/84_0912

Sit SktchWater Level:7.8' 10/25/84 0820-7B__
Legend Gradat ion
SI: Sampling Interval Trace 1-12%/6 IR:Recovery Little 12-20%~
SS: Split Spoon DESCRIPTION Some 20-30%~g C: Cuttings Add "Y"' "30%~

0

C Light brown to gray fine to coarse sand, some silt and clay,

little gravel; poorly sorted; few rounded subangular quartz5

pebbles.

SS#l ST: 5.0-7.0' BLS RE: 1.0'

5 0.6' - Brownish gray fine sand, some silt, trace clav and5

6 gravel; few sub-angular quartz pebbles.

5 0.4' - Cray clay, litle fine sand, trace silt; soft; pl 1as t ic.

5 _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _

C Gray clay, fine sand, silt. black clay iippears in cutt ings

at (a 8-9' BLS3

Page I



mASSOCIATES DRILLING LOG

A Company of Science ApplvcationX DR I L
8400 Westpark Drive, McLean, Virginia 22102

MW- 19 cont.

I DESCRIPTION

SS#2 3 SI: 10-12' BLS RE: 2.0'

3 1.7' - Dark black clay - sooty in appearance, trace very

I,, 5 fine sand; much organic matter - dark brown grass

7 blades and stems.

0.3' - Gray clay, some medium to coarse sand; some dark brown

organic matter; small shred of polyethylene plastic;

reddish yellow mottling.

1 SS#3 SI: 15-17' BLS RE: 1.3'

- 17 0.3' - Gray clay, trace very fine sand, few subangular

15 pebbles; large piece of wood cut by sampler

- 8 (@ 0.15' diam.).

15 0.25' - Pale yellow (5Y7/3) very fine sand, trace clay,

saturated.

0.75' - Pale yellow gravelly very fine sand grading to

gravelly coarse sand, poorly sorted, loose. Gravel

approx. 0.05' in diameter.

3 SS#4 SI: 20-22' BLS RE: 0.8'
20- -

20 0.8' - Reddish yellow fine to coarse sand, trace silt.* :.::. : /: 28

53

* 75

I

25

3 Page 2 of 4



ASSOCIATES DRLIN O
A Company of Science Applications. Inc. DILN O
8400 Westpark Drive. McLean, Virginia 22102

MW 19 cont.

z

DESCRIPTION

25 -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S S#5 19 SI: 25-27' BLS RE: 0.75'

63 0.75' -Reddish yellow (7.5YR) 6/8) gravelly medium toI

88 Coarse sand; poorly sorted; loose.

91 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30ss#6 SI: 30-32' BLS RE: 0.6'

35 0.6' - Yellow (lOYR 7/8) fine sand.3

45

35 SS#71 SI: 35-37' BLS RE: 0.5'

- 8 0.5' - Yellow (2.5Y 7/6) fine sand.

30

400

40 Page 3of 4



I ASSOCIATES DRILLIN LOGU A Compeny of Science Applicaonx IDL O
8400 Westpark Drive, McLean, Virginia 22102

MW_ 19 cont.

I I DESCRIPTION

40- -

SS#8 10 SI: 40-42' BLS RE: 0.6'

57 0.6' - Yellow (2.5Y 7/6) fine sand, some gravel.I , 250

220

Note: Driller indicates a change in lithology at

@ 44' BLS - top of clay layer.

SS#9 SI: 45-47; BLS RE: 1.2'3 45_ _ _ _ _ _ _ _ __

7 1.2' - Very dark olive gray silty clay, trace very fine

10 sand; stiff; densc; dry to moist. Light gray very

18 fine sand and silt laminations throughout.

80(3")

I -- _ _ _ _ _ _ _ _ ____

I _50

55 

o 

1
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=1D
D~ ASSOCIATES

A COMPan2Y Of Science Appfica Vns. Inc.
8400 Westpark Drive, McLean. Virginia 22102 WELL CONSTRUCTION SUHMARY

Project: Dover AFB Owner: U.S. Air Force Well No.: W 0

Drilling St.zzary:I

Total Depth: 40' !31'S Drill1ers: Calvi~n W allace

Borehole Diamecer(s): 61 Delmarva Drilling

___________________________Rig Type: lydrati Iic Rotary

0Elevation: Land Surface: 10.39' Bit(s): DragU

* . Top of Casing: 12.34' Drilling Fluid Tvpe:Water/Bentonite

Supervisory Geologist: Andris Lapins Amcunt Use:

%.. Log Book No. I pp. 17-31 Water Level : 4. 15 ' BLS 1/9/85

10' \.:o. .:.iWell Design:
0 0:.. Casing: Material: PVC Screen: Material: PVC

* Diameter: -1 I) 2 1/4"QD Diameter: 2"1
0* ~ .0* Legth 9'Slot: 0.010; 5/inch

000Filter: Material: 4Q Sand Setting: V-40' BLS

2'Setting: 4.8'-40 BLS Seals: Type: Bentonite
00Grout: Type: i l PortlandCement /DenSett ing: 2.5'-4.8' B3LS

0o* Setting: _________________Surface Casing: Steel/PVC

~0~ ~Other: Protective steel casing cemented in to land SUrface.
00 0 

0 0

30 0.0 0 0 0
00

o..:.o Time Log: Started Completed

00* 00 .0 Drilling: 1//84 1 r)3 11ris 10/2)4/ 84 1628 firs

40' Installation: 10)/2r)/84 0934 hrs 10/25/84 1044 firs

Water Level Reading: __ __________ 1/9/85 4.5 BILS 3
Development_____________ ____________

Well Development:

Method/Equipment: .\ V '. I



I ASSOCIATES DRILING LOG
A Company of Science Applications, Inc.
8400 Westpark Drive, McLean, Virginia 22102

Project: Dover AFB Owner: U.S. Air Force Well No.: MW - 20

Location: Fire Training Field Book No.: 1 pp 17-31

Area #3 Log By: Andris Lapins

iDriller:Calvin Wallace (Delmarva)

Failin 1250
Rig Type: Hydrauic Rotary

Reference Total

Point: Land Surface Depth: 40' BLS

Reference Date Tine

Point

Elevation: 10.39' Drilling Started:lO/2
4 /8 4 1253

1_ Drilling Completed:
10

/
2 5

/
8 4 

1044

Site Sketch
Water Level: 4.15' BLS 1/9/85

Legend Gradation

SI: Sampling Interval Trace 1-12%

RE: Recovery Little 12-20%

SS: Split Spoon DESCRIPTION Some 20-30%3 C: Cuttings Add "Y" >30%

0

' TC Silty fine sand and black clay.

5 SS#l SI: 5-7' BLS RE: 1.5'

6 0.5' - Gray to olive grav clay, some medium sand, little

10 fine gravel; reddish brown mottling; soft to firm.

18 0.5' - Medium to coarse gray sand; yellow to reddish brown

14 mottling.

i 0.5' - Gray clay, some medium sand, little gravel; reddish

brown mottling; soft to firm.

Page 1 of 4I



ASSOCIATES DRILLING LOG
A Comp.ny of $6me* A~pikoons, InD I
8400 Westpark Drive, McLean, Virginia 22102 - ill Co .t

18 DESCRIPTION

10

;S# 12 SI: 10-12' BLS RE: 1.41'

37 0. ' Gray cla:V yellowish brown mottl in.

94 0.1' - Dark brown organic layer with wood chips.

92 0.5' - Gray Medium to coarse sand; black organic rich

laminations; few large pebbles.

0.6' - Yellow to buff medium sand grading to gray medium

sand and gravel; gravel mixed, poorly sorted.

SS#3 SI: 15-17' BLS RE: 0.8'

13 0.8' - Yellow (lOYR 7/6) fine to medium sand, trace silt.

13

15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3

17

I

SS#4 SI: 20-22' BLS RE: 0.8'

- 9 0.2' - Brownish yellow (10YR 0/8) fine sand, trace silt.

12 0.25' - Brownish vel low ( 1OYR 0/b) cl6y, trace sand.

13 0.35' - Brownish Vel low medium san d ITId ravcl trace ilt.

36

" I

25 - - - -

Page ___ I



ASSOCIATES

A Componv of Science Applicat'onsIc.DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102

MW- 20 cont.

z

JDESCRIPTION

SS#5 9 SI: 25-27' BLS 0.6'

8 0.6' Brownish yellow fine to medium sand. little light

16 aravel. trace silt.

22

I - -

3 SS#6 SI: 30-32' BLS RE: None1 17 Second attempt for sample at this depth results in 4 inches

23 of penetration after more than 200 blows with no recovery.1- *..23 Much heavy gravel accumulated in bottom of hole. Hole

40 advanced to 31' BLS and flushed heavily. Third attempt for

sample resulted in no recovery. Cuttings: Brownish yellow

coarse sand, little gravel.

3 SS#7 SI: 35-37' BLS RE: 0.8'

11 0.8' - Yellowish red (5YR 5/8) fine to coarse sand, little

17 gravel, trace silt; poorly sorted. Large iron

25 concretion in cave material at top of sample.

32

Rig shimmy at 0 38-39' BLS from iron concretions or heavy

gravel.

'40

Page 3
of

4



ASSOCIATES
A Company of Science Applications, Inc. DRILLING LOG

8400 Westlark Drive. McLean, V;rgina 22102
- 20 con t

6 z

DESCRIPTION

40 --

SS#8 7 ST: 40-42' BLS RE: 2.0'

7 2.0' - Very dark olive gray si ltv clay, trace very fine

13 sand; stiff; dense. Light gray very fine sand

:::: -... .. 15 and silt laminations.

453

oL

5o L I

).

P-ige - '



*ASSOCIATES
A Company of Science ApOpicatons, Inc.
8.400 Westark Drive, McLean, Virginia 2102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owlner: U.S. Air Force Well No MW- 21

l
Drilling Sumary:

Total Depth: Drilled to 66.5' BLS Drillers: Garv Truver

Borehole Diameter(s): 6.5" Delamarva Drilling

Rig Type: Failing 1250 Hydraulic Rot 3rv

Elevation: Land Surface: Bit(s): Drag

k*.:" Top of Casing: 18.03' Drilling Fluid Type: Water/Bentonite

'".... Suervisrv Geologs: Ed Tokarski Amount l'se:

Log Book No. 2 pp. 1-5 Water Level: 8.73' BLS 11/19/84; 1410

'o o o ,

10' o: 0000..'Oo, Weli Design:o°  o ooo - oo Casing: Material: PVC Screen: Material: PVC

I ,o . oo o

0 0 0 Diameter: 2. 0" iD2.25" OD Diameter: 2"

Oo,,oOo Length: 12' Slot: 0.01 10 Slot/Inch
oo o

2o - °o) Filter: Material: 4Q sand Setting: WO 60'

2_ o__o Setting. 8.16' Tp67' Bentonite Pellets20' oo __Oo00000 Setting: 8.16': Ty67'
i '

c  
oo o oo

lo ° -- 0 o0 Grout: Type: #1 Portland Cement/Benetting: 5.66' - 8.16'o
o  

o. o , o o

0 0 0 Surface Casing: Steel/PVC
0000000 :00000: Setting: 2.0'ac Ca8ing:o. o , o

o ' 00o o° Other: Protective steel casing cemented into land surface.
ooo oI o o .o. o

o
o €

oooo o oo°

o,° € o. o l0 0 - o 0000
0 0 , .0

oo 0 0 0o

o 
00 0

o. o -- o o oo Time Log: Started Completed

ooo o oo

* o . o - :o°o . Drilling: 10/29/84 0930 10/29/84 1430
o _ o.. - o o ..

o 4 :00: ., Installation: 10/29/84 1430 10/29/84 160040' ° . --ooC: 00o

0o0, water Level Reading: 8.73' BLS 11/19/84 1400
0 0: o 00 Development _o ooo

o. o o, " o ooooo -, oo o 0

'° ° o., ; o.°
0o 0 o0 o C

• 00 0 o'o o

,0o. °o%0o° Well Development:
o1o o o o o .o ° oo*.

o  
o'

o ooo. o o o -o Method,,Equ.pment: Ai r bhI :n or hour, DiJ'1wv .J It I
ao* oo o oO 0 ° o

o

'o o o o o oo

* +oo o o o*

oo, o * -o oo o°

o 0. 000 0* 0000

*" 0. 0



ASSOCIATES DRILLING LOG
A C&wiy of Sciene APP#caonS, /nc.
800 Wtalrk Drive, McLean, Virginia 22102

Project: Dover AFB 0jier: US Air Force Well No.:___, __-___

Location: [)owneradieit Field Book No.: 2 pp 1-5,

App. 0 ft. Fat Log By: td " okar :i

Si te :D-5 Driller: (alvin Wallice (I),lmarv)

Rig Type: Fai ling, 1250 Hydraulic

Reference Tocal Rotarv

Point: Land Surface Depth: Drilled to 65' BiLS
Well t a 60' ILS

Reference 
E te oi1

Point De Tim

Elevation: Drilling Started: 10/29/84 0930

Site SkthDrilling Completed: 10/29/84 1600

Site Sketb Water Level: 1/1,9/84 1400 3
8.73' BLS

z LEGEND GRADATION 3
Sl=SampleInevlTae 121

RE = Recoverv DESCIIPION Little 12-20'
SS = Split Spoon Some = 20-30,
C = Cut tingis

2'

41'

o__°°__ Sr: 5.0 - 7.0' B RI : I.2 ''

t." 0.0' 0.25' Brown sand with somc Cr .

6'' 0000000 [ 0. 25' - 0.42' G;ray si lty ec!, v witO trace arid

7 19

0.4 '-1.08' [,i ht Wrx, ., d ,.'it ,, n str.1 q '.] t 1.-IcC silt

.iI( feyt, le.a, 1 .

8' 1-.1P a e v -II

10 '. -

Page 1 of



I

m ASSOCIATES DIIN LO
A Com""ny of S6:wie AAp.mdona Inc.
8400 Wegtpark Drive, McLean, Virginia 22102

MW- 21 cont.

I DESCRIPTION

10 SI: 10.0' -12.0' BLS RE: 0.9'

• 17 0.0' - 0.2' Dark gray clay with some silt- few pebbles.

m ,,* S 2 1 1.2' S20.9' Light gray medium sand - some silt.

39

12'- 
33

- .. ~ SI: 15.0' 17.0' BT RE: 1.33'
4 0.0' 0.2' Gray clay with some pebbles (heave)

6 0.2' - 1.33' Light gray medium to fine sand with trace
SS#3 11 silt.

3 10 *NOTE: Oil sheenon wash water while cleanin2 SS#3 from 15'

from 15' to 17' BLS.

I 18' --

I
20' SI: 20.0' - 22.0' RE: 2.0'

I 00 0.0' - 0.1' Gray clay with pebbles.
oO0o 0.1' - 2.0' Light gray coarse to fine sand with small black

000 8
o0 _oo __ angular fragments. (Less than 2 cm diameter).2'' ° 0 :

22' ' ° 0

I 24'

SI: 25.0' - 27.0' RE: 1.0'

o i 0.0' - 1.0' Light gray coarse to medium sand.

o # 

_ 
___ 

___

D o 

5 

o



U
C ASSOCIATES DI N LOG

A ComWpy of Sciame AppaUe Inc.DIN O
8 Weastark Ohi. McLean, Virginia 22102

MW- 21 cont.

i I n I DESCRIPTION5

26' - r " I
10

SS#5
! (cont.) 11•

28'

30' SI: 30.0' 32.0' BLS RE: No recovery

SS#6 12

17 No recovery. Cuttings indicate still in medium sand.

17
_ _ 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

32'

I
34' I

- SI: 35.0' - 37.0' BLS RE: 1.0'
000 00.10

_ __°_ _ _ _ _ _ _ _ _ __°_ _ _ __°_ _ _ _I

00 0 00 0.0' - 0.5' Light gray medium to fine sand.
o~ooO12

36' ° ° ... SS#7 0.5' - 1.0' Light gray coarse sand with angular and rounded
.9 fragments (diameter less than 2 cm.)

10

38'

S[: 40.0' - 42.0' BLS RE: 0.0'

40' All wash - poorly sorted (.1 cm to (m). .
SS#8 17 Pebbles green, black, pink 1)rown white

20 No recovery - cut. tin s ind icate still in 5,ind.

I 25
42' -2

Page 3 )f....



- ASSOCIATES DRILLING LOGA Compenyof Sa AApftfdofts IMc

8MW Wetpr OrNv. McL"n, Virginia 22102

MW- 21 cont.

I - - DESCRIPTION

I 44'-

S-: 45.0' 47.0' BLS RE: .25'

5 0.0 0.25' Gray coarse sand with ravel (gravel black,

SS#9 7 green, orange).
46'

9

I 48'

50' -.- o SI: 50.0' - 52.0' BLS RE: 0.66'
,o. oo:19-:*° 19 0.0' 0.66' Tan coarse sand with green, black, orange,

o0 o o2

SS#10 2 brown fragments (diameter less than 2 cm).
18

5 2 ' -- 2 1

I
54' -

S : 55.0' -57.0' RE: 0.0' No Recovery

12 *NOTE: Small amount (less than 0.1') tan sand in nose. Cuttings

56' SS#1l indicate still in sands.- 20

I

58' 4 1

P 0 4. of 5



I
Z M ASSOCIATES DRILLIG LOG
A Comwpny of Scimee Appicaans. Ir. D
8400 Westpark Drive, McLean. Virginia 22102

MW- 21 cont.

DESCRIPTIONI

58'*- - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _

60' -

601. 10 SI: 60.0' 62.0' BLS RE: 1.2'

SS#12 0 0.0' 1.2' Reddish brown clay (almost rust color).

151

62' - _ _ _ _ _ 25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

__SI: 65.0' - 66.5' BLS RE: 1.5' 3
30 0.0' 1.5' Dark black clay-dry.

66' - SS#13 39
-- ---- -- 69i

I
68'

70' __ I

72' --- -

74'

P ag8e--- --- I



I

L ASSOCIATES
A ComOmny of Sc$ece Apica ons, Inc.
8400 WestarK Drive, Mc-ean. Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Force Well No.:-2-I
Drilling Summary:

Total Deprn: Drilled to 62' BILS :r:.'Iers: Calvin Wallace

Borehole Ziameter(s): 8" Calvin Wallace (Delmarva)

I F , Rig Type: Failing 1250 Hydraulic Rot rv

Elevar.Cn: Lano Surface: B1ls,: Drag
Top c Casing: 20.19' Drllrng Fluid-voe: Water!Dentoritel

Superviscrv Geoiogist: Ed_ okrsk__cun_ _Use:

Log Book No. 2 PP. 7-10 Water Level: g 7, !I Q!4 I L n

o 0 0

000o 0 o - Well Design:

- 000 00 Casing: Material: PVC PVC

0 Diae er: Screen: Ma "erai:
000000

00- LhDiDameter: 
________________________

Length: 12' Slot: .010: 5/in3 Filcer: Materiai: 4Q Sand Sec:.ng: 10. to 60' Ils

0 00% 0c0

.C'" .0 Set:ing: 8-60' BLS Seals: Type: Bentonite Pellets

S 00000 Grout: Type: #1 Portland Cement Setting: 5.8 - 8.0' BLS
U 0.0000. 0 Set0g

o . Set:tng: LS-5.8' BLS Surface Casing: Steel/PVC
00o 

0
0 0 Ocher:

0 00 0
000 0 0

00 * 0 0. 0.

00 000 00 0

0 0 0 0 

0 0 0

H OO0OO 00 Time Log: Started Completed

0 .0 0

0*0 000

0 Dr'lling 10/30/84 0800 10/30/84 1200

00I ' Inscallatron: 10/30/84 1325 10/30/84 1430
Water Level Reading: 10' BLS 10/30/84 1330

: ~:. Develiopment __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0 o

0 I oo 0 0

B) 1 0 ,0 00 Deveio pm ent:

o. 00 00

o0oo000 0 Method, Equipmenr: Aui lwt Wiv S Ii,,r>, p,,1:"2 ,J .At r', _

0 0
0 0 0: 0.

o -

00'0 01

~0 .0 0 . ._ _ _ _ _ _ _ __De v e l o p m e n t :

0.



..L- L ASSOCIATES D3IING LOGA Confi vy of Sciefte Apoficar,-mb. Inc.

8*X Wetpark Drive, McLean, VWrginia 22,02

Project: Dover :,.F3 Owner: :'s c: - ce Well No.: ''- '

Location: ,,,,'-rdicnr Field Book No.: - p --A

. -'0 t Log By: E- I . .

D- 3ri ller: C' ic. ,..il],ce - D¢l.marva

Rig Type: F aiilin , 12 0 H draulic

Reference Total n t -, r

Point: Land S::rf,'ace Depth: D! ille-d 1 BS

Reference , t ci)

Point :ate 7.-'e

Elevati on: Drilling Scar:ed: DO. P' 18))

Site Dri lirig Completei: 7 7 1 8 I ZOD

Water Level: 8.8 1 9 84 3

'u DESCRIPTION0-- -- !

0__I

___________________________" I
SI: 4.0'-.0' BLS RE: 1

00o,,, 0.01 -0.4' Lt t i ri. ci v .:i: K :'d '-,'fl , r' 'K.

• O0. -0.7 LiA , ht -rr..' sand with o , -i It , : ,me r, '

(diITcL er le s4 )hn 1 c: I

_ _ __ __ __I

I
8

________II
P-ge



ASSOCIATES DRILLING LOGA4 Co .. pq' of Sea"e Apike1OX /M¢

8400 Wmtpar Orne, McLean, Virginia 1 O12
>1W- 22 cont.

-- ~ - -I DESCRIPTION

° 16 SI: 10.0' - 12.0' BLS RE 2.0'

SS#2 24 0.0' - 0.55' Light gray coarse sand with pebbles.

27 0.55'- 1.5' Black clay with some organic matter; some

35 silt.fl 12' . . ..
1.5 2.0' Light gray clay.

Im

16 SI: 15.0 - 17.0' BLS RE: 1.15'

S 3 24 0.0' - 0.2' Black clay with trace organic matter.

27 0.2' - 1.15' Light gray to white, medium to fine sand,

35 trace gravel.

I _ ___ ___

20' SI: 20.0' 22.0' BLS RE: 1.15'

I°17 0.0' - 0.4' Light gray to white medium -and.

oo i 2 0.4' 1.15' Light gray to white medium to fine sand.

I ___

Sf: 25.0' - 27.0' BLS RE: 0.75'

0.0' - 0.75' Light grav to white fine sand.

I *et7



= ASSOCIATES DRILLIN LOG I
A COnvWr'v Of SCOw'c AApp0--sont Ine-DILIG.O

B4W Westalt Orve, McLean, virginia 22102

- -' 2 o t

2b i
' DESCRIPTIONI

S" 17

cont. 23

I I28' -- ,!

30SI: 30.0' 32.0' BLS RE: 0.7'30' 00o o
0o o° i0 0.0' - 0.7' Light gray to white firm sand, trace ,rave.

00: y SS;-6 15

__14

______ SI: 35.0' - 37.0 BTS RE: 0 >'

S oo% oi 0.0' 07 5 ' l..i h tr C iroa r e to f in ;a n 
0

.. . S:a7 '

36' - -
L1

---. 0

'0' - I

P2' Je



ASSOCIATES DRILIGO
A C&Vem , of SaweL-e ,ApA=o0M*U IM.D
8400 Westsrk Drinv, McLean, Virginia 2102

MW- 22 cont.

DESCIIPTIO14

iII 42'1-- -

44'

SI: 45.0' - 47.0' BLS RE: 0.5'

o°I "12 0.0' - 0.5' Light gray to white coarg- sand. wit-h rwn-

SS#9 13 red streaking.

14

21

48'__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 0'SI: 50.0' - 52.0' BLS RE: 0.0'

- 10 No recovery - cuttings indicate still in same formation

SSh10 13

i " 24

23

54'

I °o0000 SI: 55.0' - 57.0' BLS RE: 0.45'
25

0.0' - 0.45' - Tan fine sand.

56 2

27

I 35

i 58'

Pae i 



ASSOCIATES DRILLING LOG
A Coffobff of Science Appfceuons Inc.
8400 Westpark Drive. McLean, Virginlia 22102

iW DESCRIPTION

6'SI: 60.0' 62.0' BLS RFl 1.0'

50.0' -0.5' Brownish-red clay.

SS#12 8 0.5' -1.0' Light olive brown clay with gray laminations.

12 (Light olive brown 2.5Y 5/5/6)

62' 19 I

64'-________

66'-

68'

72'

7 1I
74'-- __page



ASSOCIATES
A COMP8anY Of Science Applicatins, Inc.
8400 Westpark Cnive, McLean, Virginia 22102 WL OSRCINS~4R

Project: Dover AFB Owner: U.S. Air Force W~ell No.: NW2

B Drilling Summary:

Total Depth: 57' BLS Drillers: Gary Truver3Borehole Diameter(s): 6"1 Walton Drilling

Rig Type: CME-55 :Auger

o-Elevation: Land Surface: 19.44' Bit(s): Auger
~- Top of Casing: 21.39' DrligFudTp: Water

Supervisory Geologist: Andris Lapins Amount Use: ________

10, 0000 0000 Well Design:

00a Casing: Material: PVC Screen: Material: PVC

00000 o:.0.: Diameter: 2"- ID 2 l/4"OD Diameter: 2"f
0 00.0 Length: 12' Slot: 0.010; 5/inch

0.0 oao Filter: Material:Formation/4QSand Setting: 10'-57' BLS
000 0 Setting: 19.5'-57' BLS/8'-19.5' BLSSeals: Type: Bentonite

2 0

Grout: Type: #1 Portland Cement/Be.nSetting: 6'-8' BLSI _____ ______2.5__-6'__BLS
Setting: 25-'LSSurface Casing: Steel/PVC

Other: Protective steel casing cemented in to land surface.

I 0'
Time Log: SaedCompleted

HDrilling: 10/29/84 1545 hrs 10/30/84 1012 hrs

401 Installation: 10/30/84 1040 hrs 10/30/84 1240 hrs

Water Level Reading: ____________ 1/9/85 10.5' BLS

Development____________ 
____________

I so Well Development:

Methd/Eqipmet: Air blown for 8 hotrs ptimpcd twict

10 gpm for 2 hours and until clear



ASSOCIATES DRILLING LOG

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

Project: Dover AFB Owner: U.S. .\t F',;rce Well No.: ' -2 3

Location: Field Book Nc.: I pp 55-69

Sit v D-4 Log By: And r i s La pins

Driller: Garv Tnrver (Walton)

Rig Type: _CME- '5 /zAngcr

Reference Total

Point: Land Surface Depth: 57' H1.,S

Reference Date Tire
Point

Elevation: 19.4') Drilling Started: 10/29/84 1545

Drilling Completed:10/30/84 1240
Site Sketch Water Level: 10.3'. IlS /9/85

Legend Gradat ion

z SI: Sampling Interval Trace 1-12%
RE: Recovery Little 12-20%I

4J SS: Snlit Spoon DESCRIPTION Some 20-30%

C: Cuttings Add "Y" ,30%

0

SS#I S : 4-6' BIS RE: 1.8'

4 1.8' - l,ight olive grav (SY 6/2) silt, some very fine

5 sand and clay; lrown mot ttling; damp; friable

5

6

SSI!2 SI: )-I 1 ' IS lIi' s /5' I

10 .. 'L.- - -

Page 1 of I



U ~J1I3ASSOCIATES DILN O
A Company of Science Appikations /m D I L N O
8400 Westparc Drive, McLean, Virginlia 22102 IW-23 cont.

DESCRIPTION

10 ~SS#2 14 trace silt and clay grading to yellowish brown

16 (lOYR 5/6) fine sand some silt, trace clay; wet.

SS#3 SI: 14-16' BLS RE: 2.0'

2 0.1' - Yellowish brown (lO6YR 7/6) fine to medium sand,

15 2 some silt, trace clay; loose; wet.

3 1.55' - Black (7.5R 2.5/0) clay, trace very fine sand and

15 silt; trace organic matter; firm; medium dense; damp.

0.35' - Gray (5Y 6/1) fine sand, trace clay; loose; wet.

SS#4 SI: 19'-21' BLS RE: 1.0'

51.0' -Gray (5Y 6/1) medium sand, little light gravel, trace

207 clay; loose; wet.
210

10

SS#5 SI: 24-26' BL~S RE: 1.5,151.5' - Same as above
E 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

25

Page 2 of 5



ASSOCIATES DRILLNG LOG
A Company of Science Applicat onS. Inc.
8400 Wes park Drive, McLean, Virginia 22102 ..

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _I,

I ~ DESCRIPTIONI

25 ____
ss#5 7

10I

SS#6 1 "3 B RE: 1.0

-4 0.65' - White to light gray (5Y 8/1) fine sand, some silt,

S - I

30 ~8 loose, wet.

3013 0.35' - Light gray medium to coarse sand, some gravel;

16 poorly sorted; loose; wet.

SS#7 SI: 34-36' BLS RE: 0.5' 5

7 0.5' White (5Y 8/1) fine sand, trace light gr ivel;

10 loose; Wet
35 -

16 poorly__ _sor _ _ed_ _ __oose_ _ _ _ __.

__ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _I

SSi7 SI: 3 -41' 151 -: 0.5 I '

6 1 . ' - Samte as a 1) n

40-

Page



Z P ASSOCIATES
A Compony of Science Application. DRILLING LOG
8400 Westpark Drive, McLean, Virginia 22102 MW-23 cont.

tDESCRIPTION

403 SS#8 7

10

I - -

I - -

SS#9 SI: 44-46' BbS RE: 1.3'

-"-": 8 0.5' - Same as above

" :6 0.8' - White to light gray (5Y 7/2) sand and gravel,45 :: ". "3"-:-. 12 some clay; few rounded pebbles; poorly sorted;

17 loose; wet.

SS#10 SI: 49-51' BLS RE: 0.7'

: 9 0.4' - Pale yellow (5Y 8/4) medium sand and gravel, trace

"50 12 silt; poorly sorted; loose; wet.

12 0.3' - Yellowish brown (lOYR 5/8) fine to medium sand, some

15 silt; little gravel, few large pebbles; poorly sorted

loose, wet.

SS#11 SI: 54-56' BLS RE: 0.85'

14 0.2' - Brownish yellow (IOYR 6/8) medium sand, trace silt;

35 loose; wet.

5 73 0.15' - Very pale brown (10YR 8/4) fine sand; loose; wet.

P55 -
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rI
=- 2- ASSOCIATES DRILLING LOG

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

>1W-23 cont.

~I

DESCRIPTION

55

SS#II 30 0.1' - Yellowish brown ( IOYR, 5'4) medium sand and gravel,

some silt and clayi poorly sorted: wet

0.2' - Black (2.5Y 2/0) very fine sand some silt: loose: w.

Driller reports hitting clay laver at (d 57' BLS.

SS#12 SI: 58-6(' BS RE: 1.8' 1
4 0.2' - Brownish yellow (1OYR 6/8) fine sand, trace gravel

5 and silt; loose; wet.

8 1.8' - Very dark gray (5Y 3/1) silty clay, trace very fine

8 sand; light gray very fine sand and silt laminations;
60

dense; firm.

65 -

II

70|

Page o t'
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CASSOCIATES
A Cornpany' of Science Applications, Inc.
8400 Westpark Drive. McLean, Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Dover AFB Owner: U.S. Air Foce Well1 No.: MW-24

I Drilling Stunary:

Total Depth: 60' BLS DrilLers: Gary Truver3Borehole Diameter(s): 6"1 Walton Drilling

___________________________Rig Type: CME-55 : Auger

0 Elevation: Land Surface: 23.68' Bi:(s): Auger

- Top of Casing: 25.61' Drilling Fluid Type: Water

Supervisory Geologist: Andris Lapins Amount U:se:
...... LogBoo No 1 p. 70-84 ~4 e ee: 14.75' BLS 10/31/84

10' Well Design:PvSce: at:::'B 198

Diameter: 211 ID 2 1/4"OD Diameter: _______________

0000:1 11S I 0.010; 5/iTpCh

0F0l0e00 Mace riaI: Format ion/4Q Sadetn: 15'-60' BLS

000Setting: 20.5-60' BLS/12.5-20. 5'BLS Seals: P'pe: flentonite
20' *09-o

Grout: Type: 41 Portland Cement /BenSetting: 10'-12.5' BLS3Setting: 2'-10' BLS Surface Casinz: Sto-. 1/PVC

Other: Protective steel casiing cemented in to land surface.

30,________

I Time Log: SatdCompleted

IDrilling: 10/30/84 1420 hrs 10/31/84 0837 firs

40Intalaio:10/31/84 0919 hrs 10/31/84 1150 hrs3 1~~ater Level Reading: 147'BS 1/1/84 1//5 1.06' BLS

Development ____________ ____________

Well Development:
Method/Equipment: Air blown 1o 8 orpmedtiea

10 glpii for 2 hours and uintil clear

3 60'
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TUL70- ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc.
8400 Westpark Drive. McLean, Virginia 22102

Project: Dover AFB Owner: U. ,- Forv,, Well No.: >,W-24

Locacicn: Fic1d pcpk N ;. _ rp 70-84 5
Site S-1 Loi By: Andris Lapins

_Drl Ler: Gary Truver (Walton) 3
Riz Tvpe: CME-55 : Auger

Reference Total
Point: Lpd S iri c,, Dct : 60' BLS

Reference
Point I

Elevaticn: 23.68' brilling Started:l0/30/84 1420hr

D r: tn2 Corrpleted: 10/31/84 1150Site Sketcr,1 tater eevel: 14.75'BLS 10/31/84

15.06' BLS 9/1/85

Legend Grad :t i I

6. SI: Sapk ing, Intcerval1 T r ac. -iIRE: Recov'e r v 1, itt.lc 12 - 0'

Se: ctSr n DESCRIPTION S0 20"30:,

0 -30
0

SS#1 SI: 4-6' BLS RE: 1.7' 5
2 1.7' - Light yellowish brown (2.5Y 6/4) silt, t race very

3 fine sand with strong brown (7.5YR 5/8) silt

4 laminations (0.05 to 0..2' in thickness); moist.

4

S-" I
: S# S : 9- 1 B,, 1K: 1 I

__ ..' ,_"_1i, Y;llowi;/ : oist_ 1

I



ASSOCIATES DILN OA Company of Science Applications Inc. DILN O
8400 Westpark Drive, McLean, Virginia 22102 MW- 14 cont.

I DESCRIPTION

- 10

3 SS#2 9 0.4' -Grayish brown (2.5Y 5/2) clay, some silt and sand,

9 little gravel, few rounded quartz pebbles.

0.1' - Yellowish red (5YR 5/8) clay some silt and sand;I little gravel.

0.1' - Black (5YR 2.5/1) sand, silt, and clay.31.0' - Pale yellow (2.5Y 7/4) fine to coarse sand and gravel,

few rounded pebbles; poorly sorted; medium dense; damp,

SS#3 SI: 14-16' BLS RE: 1.8'

1 1.8' -Light gray fine sand, some silt, little gravel;

7

L
L

3SS#4 SI: 19-21' BLS RE: 1.9'

I Light gray (2.5Y 7/0) fine sand, some silt, trace clay;

1011 saturated.
202

-. -S 2

5 Static water level in Auger 03 15.7' BLS.

SS#5 2 SI: 24-26' BLS tolgtga 5 /-/) RE: 1.4'

2 1.' - hit to ightgra (5Y8/2-/2)medium to coarse ad3 4 some gravel, trace silt; loose; saturated, an,

Page 2 of
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SASSOCIATES DRILLING LOG
A Company ot Science Applications. Inc.
8400 Westark Drive. McLean virginia 22102

>V<- 2 o4 nt.

6. z,

DESCRIPTION

SI: 29-31' BIS RE: 0.4'

9 0.4' - Same as above

9
30 -

- i1

7I
S-S 7 S 1 34-36' BlS RE: I.3'

*5 1 V Pa Le I'j [ I low U i ne mted iim sand, . some gravel,

6: " r Silt 1 poorlv' 1- f I ed- ; fO e; .Iat II-t Cd(1.

,4 7

SS :8 t9'l I'I )8

' i ,1 1 T1 (

4() ..............

I



J7T? ~3ASSOCIATES
A Company of Science ApplhcationS, InC. DRILLING LOG
8400 Westpark Drive, McLean. Virginia 22102

MW-24 cont.

6

DESCRIPTION

SS#8 5

8 0.6' - Pale yellow (5Y 7/4) fine sand, trace silt and

59 gravel; loose; saturated.

12 0.2' - Brownish yellow medium to coarse sand and gravel,-

12 trace sitl; loose; saturated.

SS#lC SI: 49-51' BLS RE: 0.7'

7 0.7' - Pale yellow fine to medium sand, trace silt and

5 gravel; emerald green spots-mineral; loose;

8 saturated.

14

SS#1l SI: 54-56' BLS RE: None

71 7 1 Two sample attempts - no rccovery.

135 7 - 7 1 Drilling continued cautiously.

Page__o



J'j .s ASSOCIATES I
A Company of Science Applications. Inc. DRILLING LOG

8400 Westpark Orive. McLean, Virilnia 22102

21. 24 cnon t

DESCRIPTION

SS#ii 71

13 11

SS#12 SI: 59-61' BLS RE: 0.3' 5
7 0.3' - Brownish yellow (IOYR 6/8) medium to coarse sand,

- i1 trace silt and gravel; poorly sorted; loose; wet.

14

19
Driller reports enterinp clay laver at ( 61.5' BLS. I

SS#13 S[: 64-66' B,S RE: 1.0'

6 1.0' - V(-ry dark orav silty clay, trace very fine sand;

L ight- raYv. -,r-v fine sand an' silt laminations;

_ d e

I

I



DASSOCIATESI A Company of Science Appfications. Inc.
8400 Westoark Drive, McLean, Virginia 22102WELCNTUIO SMAR

Project: Dover AFB Owner: U.S. Air Force Well No.: MW-25

I Drilling Sim-ary:

Total Depth: 55' Drillers: Gary Truver3Borehole Diameter(s): 6"1 Walton Corporation

Rig Type: CME Auger

Elevation: Land Surface: 24. 52' Bit( s) Hollow stem auger0 _ _ __ _ _ _ _ _ _ _ _ _U ~Q Top off Casing: 26.82' RcadDrilling Fluid Type: None

Suprvsoy_________Rchrd __es Amun Use:_______

.. :: Log Book No. 5 pp. 27-35 Water Level: 18.7' 11/8/84

10' fi Well Design:

0o00 : Cas ing: Material: Schedule 40 PVC Screen: Material: Schedule 40 PVC
000000:0 Diameter: 2"ID 2 /"DDiamete:_______________

:~ Length: 20' SlIot: 0.010; 5 slots/inch

oo 0 o3 0~ 0~ Filter: Material: 4Q Sand Setting: 18'-55'

20Setting: 16'19 Seals: Type: fRento'iite

... Grout: Type: -1 PortlandGement/BenSetting: 911

Setting: LS90 Surface Casing: St(e/V

Other: Formation allowed to cave, providing n' -ral sand pack from319.0 - 55.0' Protective step] casing -Ce nt-d in"o

301 land surface.

5K.Time Log: Started Completed

3Drilling: 11/7/84 1540 hrs 11/8/84 1050 hrs

40 Installation: 11/8/84 1059 hrs 11/8/84 1130 hrs5 ~ ~~Water Level Reading: _____________ 11/8/84 0820 hrs

* .. **~ Development ____________ ___________

50 Well Development:

Method/Equipment: Air blown for 8 houLrs. Dumged twice at.

10 pgm for minimum 2 hours and until clear.

60



ASSOCIATES DRILLING LOG
A Comp&ny of Science Applications. Inc D
8400 Westpark Drive. McLean, Virginia 22102

Project: Dover AFO Owner: . I . Well No.: ,.W-

Loctio: 5 27-35I
Locat ior: tOl ! ,' 1,, Field Bc:K r. .: __ _ _ _ __

Waste Storage Area Log B,: Rick Edes

L'riller: Girv Truver

Ri : Type: (NE Auger

Reference Total
Point: L, ud SD:f, Depth: 55

ReferencePointI

Elevation: Drilling Started:l1/7/
8 4  1540hrs

___Dril' -"i Co tleted:lI/8 /8 4  1050
Size Sketch I

a er Le -: 18.7 11/8/84 0820

ILe, ,(cnd C;1 do i d

R1. R(c.v( I-v tI

,IRI Recov.ry DESCRIPTION im 2o- i

X C Cut f in". "g : I 'i ,

01

C N1-edium to dark brown silt, some clay. 3
C Dark yellowish brown clay.

SS#1 SI: 4-6' BIS RE: 2.0'

3 .7' Orangish brown ( IOYR 6/8) elay, some silt.

6 1 .3' 1- Cray i sh1 brown (I OYR S/2) l somt c la . 3
9

7I

Oranrig brown t, p Ir.)i ( ,illd ]t ; v Tit t ,,hi ' .

SSft2 SI: 9-1 1 111,; FR : 1. '

s " .l' Cray (I (IYR / / ') h l,'v wit h thli,. in?,, I.I,,s ,t
C__ rar v h 1 i0 R , W i I . I

0I



I JDII3ASSOCIATES DILN O
A Company of Science Applications, Inc.DILN O
8400 Westpark Drive, McLean, Virginia 22102 MW- 25 cont.

I DESCRIPTION

10 -3SS#2 8 0.8' -Various colored (orange, brown, dark gray,

6 black) coarse sand.

C Brown clay, some silt.

SS#3 SI: 14'16' BLS RE: 1.5'

5 0.3' - Brownish gray (lOYR 5/2) clay.

7 1.2' - Light gray (7.5YR 7/1) coarse to medium sand,I -. 5 some quartz pebbles and cobbles up to 1.0" in

9 diameter.

*C Light gray, coarse to medium sand.

ISS#4 SI: 19-21' BLS RE: 1.9'
L2 1.9' - Light gray (5YR 7/1) to white, coarse to fine

I 0- 2 sand, some pebbles, wet.

3 C__ Light gray sand, very wet.

SS#5 SI: 24-26' BLS RE: 1.1,

4 1.1' - Light griy (5YR 7/1) coarse to medium sand.

3 Page 2 o f



ASSOCIATES DRILLING LOG
A Company of Science Applications. Inc.
8400 Westpark Drive, McLean. Virginia 22102 1

cont.1

DESCRIPTION

SS#5 5

6

C Light gray, fine to medium sand.

SS#6 SI: 29-31' BLS RE: 1.5'

3 1.5' Light gray (5YR 7/1) coarse to fine sand, 1
30 - 3 trace silt.

4 I
4

C Light gray sand.
o -

SS#7 L: 34-36' BL. RE: 1.9'
- 1 0.5' 1, ight gray (5YR 7/1) coarse to medium sand.

35"1 2 1.4' - Tan (IOYR 5/6) coarse to medium sand.

S5 l' ''l 2 I

:% 2

SSit8 SI : 39-41 ' I .5 i : I . ,

402 'I (m( med i u".1 t ll ;I i ''

40ge

I



Z2-IM SOITSDILN O
A Company of Science Applications. Inc. DILN O
8400 Westpark Drive, McLean, Virginia 22102 M-2 ot

I.. '.~zDESCRIPTION

40 -*A* -3 ~ ~~SS#8 2 _____________________________ ___

5

I C ITan to yellowish brown. coarse to medium s~and.trc

silt, trace pebbles.

5ss#9 Upon lowering split spoon sampler, discovered over 2.0' of

heave in augers. Decided sample recovery would be impossible.

45-
C Light to medium brown, fine to coarse sand.

C ___ Light brown, fine to coarse sand, trace pebbles.

3SS#lO 10 SI: 49-51' BLS RE: 0.5'

- 12 0.5' - Tan (lOYR 6/2) to yellowish brown (lOYR 5/8)
L5 15- coarse to very coarse sand.

15

C Light yellowish brown coarse sand, trace very coarse

- - sand, some fine sand.

SS#li 51: 54-56' BLS RE: 0.6'

"O"9 0.6' -Dark ellowish brown (IYR 4/6) coarse to very

9 coarse sand, noted trace of clay on bottom

Page o~ f



T M ASSOCIATES DRILLING LOG
A Company of Science Applications, Inc.
8400 Westliark Drive. McLean, Virginia 22102 w- 3

-. X DESCRIPTION

SS#11 9 edge of sampler 3
9 Driller estimated clay contact at approximately 55' BIS.

SS#12 SI: 56-57.5' RE: 1.5'
3 1.5' - dark pray SYR 4/1) clav, siltv, dense

4 finely laminated.

6°3

noi

III

I II

I



AComrpany of' Science Atpplica vans. Inc.
34X0 Vvestpark Drive, McLean, Virginia 22102 WL OSRCINS~4R

Project: Dover AFB Owner: U.S. Air Force Well1 No.: MIW-2 7

Drilling Summary:

Total Depth: 63' Or-_.ilers: Gary Truver

3 0~'', Borehole Diamneter~s): 61" Walton Corporation

Rig Type: CME Auger

Elevation: Land Surface: 22.21' Bit(sl: Hollow stem auger

Top of Casing: 24.21' Drilling Fluidi Type: None

10o, Supervisory Geologist: Richard Eades .1un "'Se: _______

. *:oo Lg Bok N. 5 PP.3 6 -5 1  -Wacer Level:- 13.5' BLS 11/9/84

o.- oooo. : Well Design:

30* 100 oo;Ko Casing: Material: Schedule 40 PVC Screen: Material: Schedule 40 pvc

2iaetr: 20 0000 2D 3/8"OD Diameter: 1

Length:__________ 1,slot: 0.010; 5 slots/inch

.* 'o Fle:Mcra: 4Q SadSetting: 13-63'
n)etting: l1'-23' Seals: Type: Ren t oi t e
Grout: Type: AlPortlandCement /BenSett.ing: 9'11

Setn: LS-9.O' Surface Casinz: Stpelj/PVG

Othe: Frmaionallowed to cave, providing natural sand pack from

230-63.0' .protective steel casing remenfed into

lnd tr face.

Time Log: Started Completed

*Dri.lling: 11/8/84 1330 hrs 11/12/84 1100 hrs

1Iiscallation: 11/12/84 1100 hrs 11/12/84 1200 hrs

* Water Level Reading: _____________ 1//4 00 r

Development ____________

Well Development:

Metbod, Equipment: Air blown for 8 bours. j~mc t If0 p;'n I r

mnin imun h our,; and unt iIc I ca r
6o



ASSOCIATES DRILLING LOG

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

Project: Dover AFB Owner: U.:.;. Air FWr. Well No.: MW-27

Location.: Hazardous Field Bck N.: 36-51

Waste Storage Area Log By: Rick Eades

Site S-I E:Iller: ary Truver 

Riz Type: CME Auger

Reference Total

Point: Lo',d Siiriace Depth: 63'

Reference Date Tinx-
Point
Elevation: Drilling Started:11/8/84 1330hrs

Drillinz Cornpleted:11/12/84 1100

Site Sketch Waer Leel: 13.5' 11/9/84 0900

Legend G ra d,- t i enT

SI: Sampling nterval Trac' 1-1 2

RE: Recoverv 1,i tt t 1 l-20"

SS: 5qrlit Spoon DESCRIPTION one 20- I0
i" I -- C u ( t t in ,m,, "Y" 307

I

C Brown silt, some clay, sonie fine sand, trace pebbles. 3
SS#l SI: 3.5-5.5' RE: 1.3'

3 1.3' - Grayish brown (IOYR 5/2) clay with thin interbeds 3
4 of orange silt.

5I... 6

C L_ ight grayish brown clay. 3

C light gray silt, trace sand, trac, cliv.

SS#21 8

12 _

1 2I22 _______________________________________
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9  ASSOCIATES DRILLING LOG
A Compeny of Science Applic&tionS, Inc.
8400 Westpark Drive, McLean, Virginia 22102

z
-~ DESCRIPTION

10 27-c-n-5 SS#2 8 SI: 8.5-10.5' BLS RE: 1.3'

12 0.3' - Orange brown (5YR 4/6) coarse sand.

22 0.4' - Light gray (10YR 7/1) fine sand.

25 0.5' - Light gray (IOYR 7/1) fine sand.

0.3' - Light yellow brown (10YR 5/8) fine to medium sand.

C Light yellowish brown, sand, some silt, trace clay.

SS#3 SI: 13.5-15.5' BLS RE: 1.9'5.:- 1.9' Light gray (10YR 7/1) coarse to fine sand, some

2 silt, wet.

15.

2

C Light gray, fine to medium sand.

SS#4 SI: 18.5-20.5' BLS RE: 1.6'

5 1.6' Light gray (10YR 7/1) coarse to medium sand,

10 some pebbles.I -- _ _ _ _ _ _ _ _ _ _ _ _ _ _

3 C Light gray sand.

SS#5 SI: 23.5-25.5' BLS RE: 0.5'
- 10 0.5' Light gray (5Y 7/1) coarse to medium sand,

1 7 some pebbles, trace clay.

2510

Page 2 2f 5



ASSOCIATES DRILLING LOGI
A Company at Science Applications, Inc. D
8400 Westpark Drive, McLean, Virginia 22102 1W- 2 cont

. 'DESCRIPTION I

SS#5 8

SS#6 SI: 28.5-30.5' BLS RE: 0.8'

5 0.8' Yellowish brown (10YR 7/6) coarse to medium I

8 sand, some pebbles.

9
30

LI
_ ___ ___ __I

SS#7 SI: 33.5-35.5' BLS RE: 1.3'

5 1.3' - Yellowish brown (10YP 7/8) coarse to fine

5 sand, trace pebbles.

. .% .: -"1
35 "i 8

C Gray to grayish brown sand.

SS#8 SI: 38.5-40.5' BLS ,,E: 0.8'

- 4 0.8' - Light brown (IOYR 7/t) coar, to medium

.. 8 s-mnd, some pebbles.

40 -

IPige___



I I I ASSOCIATESI A Company of Science Applications. Inc. DRILLING LOG
84)00 Westpark Drive, McLean, Virginia 22102

MW-27 cont.I -

CI DESCRIPTION

SS#8 9U 0
C Light grayish brown, fine to medium sand.

SS#9 SI: 43.5-45.5' BLS RE: 1.2'
7 :.- 9 0.5' - Yellowish brown (.10YR 7/8) coarse to medium sand.

"+10 0.7' - Dark yellowish brown (10YR 5/8) coarse to very

I 459 coarse sand, some cobbles.

10

C Yellowish brown, coarse to medium sand, some cobbles.

Note: No split spoon sample attempted for the intprval

of 48.5-50.5' since over 2.0' of heave occurred

in auzers.

I 50

I- _

SS#10 SI: 53.5-55.5' BLS RE: 0.6'

' , 6 0.6' - Yellowish brown (10YR 5/8) coarse sand and

3 8 cobbles.

55 I0

I
i Page_ o f 5



= ASSOCIATES DILN O
A Company ot Science Applica dons. Inc.DRLIGLO
8B0 Westpark Drive, McLean, Virginia 22102 W27cn.

DESCRIPTION

55 - - - -

SS#lO 10

C Yellowish brown coarse to medium sand.

C Gravel layer, approximately 1.0' thick.3

SS#ll SI: 58.5-60.5' BLS RE: 0.7'

- 2 0 0.7' - Yellowish brown (lOYR 5/8) coarse to very

17 coarse sand and cobbles.

SS#12 Sl: 63.5-65.5' BLS RE: 1.6'

- 10 0.2' - Dark brown interbedded sand and clay.

8 1.0' - Yellowish red clay.

6510 0.4' - Dark gray (5YR 4/1) dense clay, silty,

10 finely laminated.

70-_ _

Page 5c
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TABLE E-1
FIELD ANALYTICAL DATA FOR GROUNDWATER SAMPLES

Monitoring Date of pH Conductivity Temperature

Location Sample (Std. Units) (uMhos/cm) (0C)

'oj 12/6/84 4.5 165 28
2/22/85 4.68 163 19.5

02j 12/6/84 6.3 275 16
2/22/85 5.98 136 14.5

04j 12/6/84 5.2 500 15

2/22/85 4.76 480 12.5
05j 12/4/84 4.6 145 14.7
06j 12/4/84 3.8 250 14

07J 12/4/84 5.0 200 14
08j 12/4/84 5.0 380 14

09j 12/4/84 4.35 200 15
10 11/29/84 5.3 125 13

2/21/85 5.6 162.5 8.1
11 11/29/84 5.7 112 13

2/21/85 5.76 163 9.0
12 11/29/84 5.45 80 12

2/21/85 5.35 132 9.9

13 11/30/84 6.21 250 13
2/21/85 6.02 2600 9.9

14 12/4/84 4.8 55 12.8
15 12/4/84 5.4 450 13

16 12/4/84 4.6 65 12

17 12/4/84 4.5 145 12.8
18 12/11/84 5.3 130 14

19 12/11/84 5.6 120 14

20 12/11/84 5.9 200 14

21 11/30/84 5.6 148 15
2/21/85 5.72 146 8.5

22 11/30/84 5.51 90 15

2/21/85 5.4 139 9.8
23 11/30/84 5.1 155 15

2/21/85 5.16 175 9.5

24 12/11/84 6.4 170 15.7
2/21/85 5.84 480 11.9

25 12/11/84 5.7 100 16.0

2/21/85 5.66 178 12.0

27 12/11/84 5.7 125 15.5
2/21/85 5.31 169 12.5

101 12/6/84 4.8 200 14.6

2/22/85 4.93 220 12.1

102 12/6/84 5.3 400 15

2/22/85 5.66 470 12.1

103 12/6/84 5.7 1300 12.2
2/22/85 5.29 260 12.0

p01 12/11/84 6.70 250 17.0

p02 12/11/84 5.9 160 16.1

p03 12/11/84 6.4 200 17.6

p05 12/6/84 6.6 250 13.7

p06 12/6/84 7.3 400 14

p07 12/6/84 6.5 700 15

p08 12/6/84 6.1 130 14

I



U
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TABLE E-2

FIELD ANALYTICAL DATA FOR SURFACE WATER SAMPLES

Monitoring Date of pH Conductivity Temperature

Location Sample (Std. Units) (uMhos/cm) (0 C)

SWi 12/12/84 8.25 620 11.1

2/22/84 7.58 510 8.2

SW2 12/12/84 7.8 720 9.2

SW3 12/7/84 6.4 110 4

SW4 12/7/84 6.2 150 7.5
SW5 12/7/84 6.7 220 3.8 3
SW6 12/7/84 6.6 155 7
SW7 12/7/84 6.4 132 4
SW8 12/7/84 6.6 120 1.6

SW9 12/14/84 6.9 300 12.9
SW10 12/14/84 6.5 185 12.6

SWII 12/13/84 6.7 140 8.9

SW12 12/13/84 6.9 135 8.5
SW13 12/13/84 6.8 140 9.6
SW14 12/13/84 6.4 80 9.4

I
I
I

I
I

I
I
I
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3 APPENDIX F: Sampling and Analysis Instructions
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SAMPLING INSTRUCTIONS:

Dover AFB Phase II Stage 1

(Prepared By JRB Laboratories)

(Note: For samples taken in duplicate, double number of containers)

WATER

1. Oil and Grease: Use 1-liter glass bottle. Rinse bottle with

approximately 50 ml of sample and discard, fill bottle approximately
90% full with sample; add approximately 1-2 ml of HC1* (1-2 squirts
with enclosed pipet), cap and invert 2-3 times; place on ice.

2. TOC (Total organic carbon): Use 120 ml amber glass bottles. Add
approximately 1 ml H 2 S04** (I squirt with enclosed pipet) to empty

bottle, add sample until bottle is completely filled (no head space)
cap and invert bottle, if air bubble exist reopen and add more sample.
Store on ice. Note: Teflon (shiny) side of cap septa faces sample

and white dull side faces up.

3. TOX (Total organic halides): 120 ml amber glass bottles. Add a few
drops (5) of IM sodium sulfite and I ml (I squirt) of HNO 3 *** to the
empty bottle; add sample until bottle is completely filled (no head
space) cap and invert bottle; if air bubble exists, reopen and add
more sample. Store on ice. Note: Teflon (shiny) side of cap septa
faces samples and white dull side faces up (U.S. EPA, 1982c).

4. Phenol: Use 1 liter amber glass bottle. Rinse bottle with
approximately 50 ml of sample and discard; fill bottle greater than
3/4 full; add 2 ml (2 squirts) of H3 P04 **** and approximately 1 gram
of cupric sulfate powder.

Method for Cupric Sulfate Addition

- using spatula, add cupric sulfate to line on vial (measuring vessel)
- add to Phenol sample container
* Note: do not breath or come into contact with cupric sulfate.

Cap and invert bottle 2-3 time to mix, store on ice.

5. Metals: Use I liter plastic (LPE) bottle. Fill bottle approximately 3/4
with sample, and 2 ml (I squirt) of HNO 3. Cap and invert 2-3 times; store

on ice.

* HCI = Hydrochloric Acid

** H2 S04  Sulfuric Acid
*** HNO 3 = Nitric Acid
**** H3 PO4  Phosphoric Acid
***** NaOH = Sodium Hydroxide



I
I

6. Volatile organics (VOA): Use 4-40 ml clear (small) jars (VOA vials) with
teflon septa. Add sample until bottle is completely filled (no head space).

Cap and invert bottle; if air bubble exists, reopen and add more sample. U
Store on ice. Note: Teflon (shiny) side of cap septa faces sample.

7. Cyanide: Use I liter plastic (LPE) bottle. Rinse bottle with approximately

50 ml of sample and discard; fill bottle greater than 3/4 full and add 2 ml

(2 squirts) of ION NaOH***** cap and invert 2-3 times; place on ice.

8. Organics: (includes B/N/A, Pesticide, PCB): Use 1 gallon amber bottles I
with teflon liners. Rinse bottle with approximately 50 ml of sample and

discard. Fill bottle 90% full with sample and cap. Store on ice.

SEDIMENT/SOILS

1. TOX (Total organic halides): 40 ml clear (small) jars (vials). Fill 2

vials with homogeneous sediment sample, cap and store on ice. Note:

Teflon (shiny) side down toward sample.

2. VOA (Volatile organics): 40 ml clear (small jars (VOA vials)). Fill 4 I
vials with homogeneous sediment sample, cap and store on ice. Note:

Teflon (shiny) side faces sample.

3. All other solid parameters are collected in 2-32 oz. wide mouth jars.

Fill as full as possible, pour off any excess H2 0.

Chain of Custody: U

Every sample should have a SAIC label attached and filled out. List all
samples and any comments on enclosed shipping record forms. Keep original
(White) copy and send remaining copies with samples. Tape ice chest shut

and initial tape seam.

I
I

* HCI = Hydr, hloric Acid i
** H 2 SO4 = Sulfuric Acid

*** HNO 3 = Nitric Acid

** H 3 PO4 = Phosphoric Acid

***** NaOH = Sodium Hydroxide U
I
nI
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APPENDIX H: Analytical Results
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QUALITY CONTROL SUMMARY

Submitted To: Edward Tokarski

Project Number: 2-895-06-182-56 Dover Air Force Base

Date Samples Received: December 4, 1984 through January 16,
1985

Date Samples Extracted: Oil and Grease samples in water were
extracted within 24 hours of sample
receipt.

Samples for EP Toxicity and Oil and
Grease, both in soils extracted within
2 weeks of sample receipt.

Date Samples Analyzed: December 5, 1984 thr(,ugh February 14, 1985

Methodologies Employed: Purgable Halocarbons - Water: EPA
Method 601; Soil: EPA Method SW 846

Purgable Aromatics - Water: EPA
Method 602; Soil: EPA Method 846

Oil and Grease - EPA Method 413.2 - Water
Extracted by SW 846 analyzed by

413.2 in soil
Polychlorinated Biphenols - Water:

EPA Method 608; Soil: EPA Method
SW 846

Phenols - EPA Method 420.1

Cyanide - EPA Method 412
Total Organic Carbon - EPA Method 415.1
Total Organic Halogen - EPA Method

SW 846-9020
EP Toxicity - 40 CFR 261.24

Ignitability - 40 CFR 261.21
Metals - 8 As - EPA Method 206.2

Cd - EPA Method 213.1/213.2

Cr - EPA Method 218.1/218.2

Cu - EPA Method 220.1/220.2
Fe - EPA Method 236.1/236.2
Pb - EPA Method 239.1/239.2
Hg - EPA Method 245.1/245.5

Ni - EPA Method 249.1/249.2
Ag - EPA Method 272.1/272.2
Zn - EPA Method 289.1/289.2

Sample Quality Control: See attached table and narrative



APPENDIX H

The Sample Quality Control Report Table shows the values obtained from

quality control procedures which are described as follows:

For PCBs

Because variability is high between spike recoveries for PCB samples,

one sample is not considered representative of the set. Therefore,
for all PCB samples (media and QA samples), independent QC was per-
formed with the PCB recoveries shown in Attachment A to the table.

For Metals

Random samples were selected from which three reolicates, or a .quots,
of each sample were analyzed. Analytical results of the aliquots,

shown under the heading "Replicates" in the table, demonstrate
generally low variance between aliquot concentrations which are
reported in ug/l. Since the analyses For metals are nondestructive,
the "Spike Value" used was the average of the three replicate
concentrations. To the spike value samples, high and low spike

concentrations of each metal were added. Percent recoveries were very
good, indicating good quality control. The high and low spike levels
used allowed for bracketing of the detection limits, or demonstration
of a good operating range for the instrument.

For TOC, TOX, Cyanide, and Phenol J
The same methodology described for metals above was applied. However,

only two replicates or aliquots were analyzed, and because some of
these tests lire destructive, the "Spike Value" used to determine

recoveries was from another randomly selected sample. The spike
levels added to the samples again were selected to demonstrate good

operation of equipment at or above detection limits. All values are
expressed in mg/l. The percent recoveries are vor7 good for all I
analytes except TOX, indicating good quality control. The low spike
recoveries for TOX are not uncommon in laboratory analyses.

For Oil and GLease

No melhodology for spike recoveiv quality VontLol is considered

accurate for this parameter. Instead standard (linear regression)
cutves were devcloped. as shown in Attachment B to the table, to
which sample analyses could be rompared. The standard curves foi tht-
IR spectra are plotted with ah oi hence on thc, ,-aix and concent ra
tions in ppm on the x axis, and tie (1 lIitin i ' t I i ic nto demoll
strate the validity of the clii c . Aljo 'ht i( ttH ,init B ate the
infrared spectrophotometry restults Jot con(entrations in 100 and 10 mm I
cell s.

I
HI1



QUALITY CONTROL REPORT 1

DOVER AFB

Parameter Replicate Blank Spike Value Spike Level Recovery %

PCBs 21/26-Percent Recoveries 0 see attachment A 20-79%-Water
32-73%-Soil

Ag <0.050/<0.050/(0.050 0

As <2.50/<2.50/<2.50 0 <2.50 7.44 low 149-low
27.9 high 112-high

Cd (0.050/<0.050/<0.050 0 <0.050 5.12 low 102-low
25.0 high 100-high

Cr <0.020/<0.020/<0.020 0 <0.020 25.1 high 115 low
101 high

Cu 1.69/1.61/1.91 0 1.74 5.71 low 114 low

26.6 high 106 high

Fe 27.4/36.5 0 32.0 33.8 high 135 high

Hg 9.75/2.88/9.50 0 7.38 17.02 low 113 low
25.41 high 102 high

Ni <2.00/<2.00/<2.00 0 <2.00 4.49 low 90 low
26.1 high 104 high

Pb 7.09/5.12/7.39 0 6.53 4.60 low 92 low
27.9 high 112 high

Zn 1.50/1.66/2.30 0 1.82 3.84 low 77 low
24.1 high 97 high

VOCs 0 see attached 91-140

Oil & insufficient sample 0 linear regression see attachment B

Grease to conduct replicates



QUALITY CONTROL REPORT 2

DOVER AFB

Percent Method
Parameter Replicate Difference Spike Value Spike Level Recovery %

CN 0.006/0.009 40 0.056 0.050 112I
0.053/0.055 4 0.053 0.050 106
0.056/0.060 7 0.053 0.050 106

<0.005/<0.005 0 0.056 0.050 112I
<0.005/<0.005 0
<0.005/<0.005 0

Phenol 0.050/0.049 2 0.050 0.050 100
0.052/0.053 2 0.052 0.050 104
0.053/0.066 22 0.066 0.050 100
0.050/0.050 0 0.050 0.050 100
0.049/0.048 2 0.049 0.050 98

9.4/9.3 1 9.4 6.2 100

TOG 24/23 4 26 10 100
20/20 0 23 10 110

6.2/6.8 9 15 10 103
3.0/2.9 3
29/31 7
1.3/1.4 4
0.4/0.4 0I
0.3/0.3 0
0.3/0.4 3

1.3/1.6 21I
4.4/4.7 7
1.6/1.5 6

TOX 0.025/0.025 0 0.048 0.050 44I
0.075/0.073 3
0.33/0.37 11



I

ATTACHMENT AI
PCB Recoveries

MW 024 41% SL 13 73%
MW 025 43% SL 14 34%
MW 027 21% SL 14-Rep. 37%
MW 027 Rep. 26% SL 15 32%

QA 12 79% SL 16 65%
QA 13 81%
QA 14 20%

Method Blank 79%I
I
I
I
i
I
I
I
I
I
I
i
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ENVIRONMENTAL RESEARCH GROUP INC. er TM

117 N. First Ann Arbor, Michigan 481G4 (313) 662-2104 i
I

CLIENT: JRB Associates Page 1 of 1
PROJECT NO: A2776
SAMPLE ID: 125539

QUALITY CONTROL REPORT

DUPLICATE ANALYSIS I
Relative

Percentage
SAMPLE IDENTIFICATION Aliquot 1 Aliquot 2 Difference

Benzene 12.0 11.0 8.7%

Vinyl chloride 9.0 7.0 25.0%

1,2-Dichloroethane 62.0 68.0 9.2% 1
trans-l,2-Dichloroethene 220.0 220.0 0.0%

Tetrachloroethene 6.3 6.3 0.0%

Toluene 3.1 3.3 6.3%

Trichloroethene 18.0 18.0 0.0% i
I

All other compounds reported as ND in the initial analysis were
also ND in the duplicate analysis. I

I
This QC Report also covers the following sample numbers: 125537-125546 I

125599

I
Anni~ Arh,ur (Ihi( tliV'e ( I'l~t .'fu,, I ruii, I (, ~Il, 'i'' *l,'t I% I'uul



U CLIENT: JRB Associates Page 1 of 1
PROJECT NO: A2776I SAMPLE ID: 125608

L IQUALITY CONTROL REPORT

3DUPLICATE ANALYSIS

Relative
Percentage

SAMPLE IDENTIFICATION Aliquot 1 Aliquot 2 Difference

Chloroform 20.0 20.0 0.0%

1,2-Dichloroethane 25.0 25.0 0.0%

Tetrachloroethene 0.2 0.2 0.0%

Toluene 0.76 1.6 71.2%

All other compounds reported as ND in the initial analysis were
also ND in the duplicate analysis.

This QC Report also covers the following sample numbers: 125600-125610

Ann~ Arbor Chcao'leelandc San Franc ii( .Ilwne'1apo/S -S r Paul
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I
I
I

CLIENT: JRB Associates Page 1 of 1 3
PROJECT NO: A2776
SAMPLE NO: 125599

QUALITY CONTROL REPORT I
MATRIX SPIKE ANALYSIS

SPIKED I
SAMPLE SAMPLE SPIKE PERCENTAGE

Compound Name RESULT RESULT ADDED RECOVERY 3
trans-i,2-Dichloroethene 20.0 54.2 28.0 122%

1,2-Dichloroethane 0.58 29.2 22.0 130% 3
1,1,1-Trichloroethane 0.0 20.2 20.0 101%

1,1-Dichloroethene 45.0 69.4 20.0 122% I

Trichloroethene 170.0 200.2 21.6 140% I

Benzene 0.0 20.1 20.8 97%

Toluene 0.0 19.6 21.0 93%

Ethylbenzene 0.0 21.2 22.2 95% I
This QC report also covers the following sample numbers: 125537-125449 & I

125599
Units of Concentration = ug/l

A
I
I

Ann? Arh,,r ('i ,( hit/ahd .%an I ra,,, ja a, l , ,q, .%t. I'm,/



CLIENT: JRB Associates Page 1 of 1
PROJECT NO: A2776
SAMPLE NO: 125608

QUALITY CONTROL REPORT

MATRIX SPIKE ANALYSIS

SPIKED
SAMPLE SAMPLE SPIKE PERCENTAGE

Compound Name RESULT RESULT ADDED RECOVERY

trans-1,2-Dichloroethene 0.0 32.5 28.0 116%

1,2-Dichloroethane 0.0 24.0 22.0 109%

1,1,1-Trichloroethane 0.0 20.2 20.0 101%

1,1-Dichloroethene 0.0 21.3 20.0 107%

Trichloroethene 0.0 23.3 21.6 108%

Benzene 0.0 19.0 20.8 91%

Toluene 0.76 21.4 21.0 98%

Ethylbenzene 0.0 22.0 22.2 99%

This QC report also covers the following sample numbers: 125600-125610

Units of Concentration = ug/l

Ann Arbor (hii'pil' (agt' 'i-la l Sd Fal I-ram is ,( i Uhli -. t. a /



Science Applications International Copoation I

I
OLLO& m

SAMPLE GREASE CYANIDE PHENOLS TOX TOC PCB POCLOCATI[ON rag/1. mg/l mg/l mg/l mg/l ug/1 mg/t

MW 010 0.44 <0.005 <0.005 0.045 8.9 3.Q
MW 011 0.45 0.007 0.08 4.5 1.3

MW 012 <0.IV; <0.005 <0.005 0.016 2.3 0.9

MW 013 1.30 0.008 0.011 0.093 14.0 10. I
MW 021 <0.10 0.009 <0.005 0.065 2.8 1.7

MW 022 O.15 0.006 <0.005 0.10 2.4 1.0 1
MW 023 0.12 <0.005 <0.005 <0.010 5.4 1 7
QAI 0.11 <0.005 <0.005 75. 2.5 1.5 3
QA2 0.19 <0.005 <0.005 0.068 20.0 1.5

QA3 (0.10 0.007 <0.005 <0.010 2.9 1.3

QA4 0.28 <0.005 <0.005 0.064 4.7 1.4

QA5 <0.10 <0.005 <0.005 0.035 6.8 1.4

MW 005 <0.10 0.0("'I <0.005 0.12 23.0 0.7

MW 006 <0.10 <0.005 <0.005 0.075 2.8 0.6
MW 007 <0.10 <0.005 <0.005 0.073 6.6 .
MW 008 0.26 <0.005 <0.005 0.095 5.3 1.1
MW 009 <0.10 <0.005 <0.005 0.065 2.7 0.4
MW 014 <0.10 0.045 16.0 <0.1

MW 015 <0.10 0.073 3.4 0.5
MW 016 <0.10 0.045 1.6 0.3
MW 017 <0.10 0.073 2.6 0.5

QA6 <0.10 <0.005 <0.005 0.068 1.8 0.4 I
QA7 <0.10 <0.005 <0.005 0.075 5.') 0.)
M4 P005 <0.10 5.0 l.0 1
MW P006 <0. 10 3.3 1.5
MW P007 2.02 20. 14.

MW P008 1.42 II. 7.?

I



Science AOications International Caqxation

OIL &
SAMPLF GREASE CYANIDE PHENOLS TOX TOC PCB POC

LOCATION mg/l mg/i mg/l mg/l mg/l ug!] mg/I

MW 01 <0.10 <0.005 <0.005 0.33 3.0 1.4

MW 002 <0.10 <0.005 <0.005 0.26 3.7 0.6

MW 004 <0.10 <0.005 <0.005 0.26 2.5 0.3

MW 101 <0.10 <0.005 <0.005 0.32 3.4 0.2

MW [02 <0.10 <0.005 0.016 0.46 1I. 1.6

MW 103 0.82 <0.005 6.3 7.5 74. 32.

QA8 <0.10 <0.005 <0.005 0.33 2.4 0.4

QA9 <0.10 <0.005 <0.005 0.23 1.2 <0.1

QALO <0.10 <0.005 <0.005 0.23 1.8 0.1

MW 018 0.14 0.12 1.6 0.2

MW )19 0.1] 0.13 1.3 0.6

MW 020 <0.10 0.12 8.9 1.8

MW 024 0.11 0.006 <0.005 0.10 3.0 ND 1.0

IMW 025 <0.10 <0.005 <0.005 1.0 1.9 ND 1.1

MW 027 <0.10 0.006 <0.005 1.4 3.8 ND 2.3

MW PO( 0.12 2.1 0.7

MW P002 0.43* 4.9 2.1

I MW P003 0.24 32. 1.6

QAI2 <0.10 0.006 <0.005 0.10 0.4 ND 0.1

I QA13 <0.10 0.010 0.006 0.10 0.7 ND <0.1

QA14 0.49 0.006 <0.005 8.2 4.7 ND 2.2

I

*approximately 10% of sample lost in analysis.

* 2



Science Applications International mCc ation__

OIL &
SAMPLE GREASE CYANIDE PHENOLS TOX TOc PCB PMc

LOCATION mg/l mg/I mg/l mg/i mg/l ug/l mg/I

SWOI 92.9 0.010 34. 1.2 300. 58. i

SWo 2 26.1 0.013 0.026 1.2 110. 16.

SWO03 0.25 <0.005 <0.005 2.6 16. 11.

SWO04 0.18 <0.005 <0.005 0.11 it. 0.9

SWO05 0.25 <0.005 <0.005 0.06 8.9 0.5 3
SWO06 <0.10 <0.005 <0.005 0.09 7.7 0.2

SW007 <0.10 <0.005 <0.005 0.06 5.8 0.3

SWO08 0.16 <0.005 <0.005 0.09 4.5 0.2

QAIl <0.1 <0.005 <0.005 0.08 0.6 <0.1

SWO09 <0.10 0.094 3.0 0.2 2

SWO100 <0.10 0.066 2.5 0.i

SWOI1 <0.10 4.4 1.8 5
SWO12 0.21 4.9 0.2

SWO13 <0.10 4.1 <0.1 £
SWOI4 <0.10 5.3 <0.1

SWOtB 1.25 0.013 44. I
SWO02B 2.69 0.010 3.1

SW0[ 1 0.34

SWo2B <0.10 I
SWO3B 0. 21

SWO[4B <0.10 

SWOI 6 <0.10 29. 0.

QAL8 <0.10 0.066 12. ( . 5
QA19 <0.10 0.094 8. 0.?

QAI5 2.30 <0.005 <0.005 1.0 3.2 .7

QA16 17.0 0.013 0.056 1.5 120. 11.

0052-ND-016 <0. 1) 13.0 0. 1

mTAICI



Science Applicatios InternatiICorporation

SAMPLE GREASE CYANIDE PHENOLS TOX TOC PCB

LOCATION mg/kg mg/kg mg/kg mg/kg (%) ug/kg

SDO09 119 2.1 o.3%

-S OO0 114 3.1 1.8%

SDOOII 232 0.89 2.3%

SD0012 3.0 0.59 1.3%

SDO03 75.7 0.2 0.3 0.15 0.3%

SDO04 390 0.7 <0.1 <0.1 0.9%

SDO05 328 0.2 <0.1 0.31 (.1%

SI)06 2,770 0.8 0.1 0.20 2.2%

SD-I 7,040 0.2 3.2 16. 3.2%

SD-2 1,070 0.2 0.1 0.12 1.2%

QAI7 1,240 0.2 <0.1 0.18 <0.01%

SDO07 136 0.1 <0.1 0.27 <0.1%

SDO08 1,430 1.1 0.5 t.9 4.4%

SD7 3.53 0.2%

S0019 65.1 0.9%

SL13 71.3 0.3 <0.1 2.9 0.3% 240-1260

SL14 629 0.4 (0.1 1.8 1.1% ND

SLI5 291 0.4 0.9 1.1 1.4% ND

SL16 23.7 0.1 0.8 0.26 0.3% ND

QA20 63.9 0.96 4.1%

SD020 78.0 1.1 2.3%

SD021 46.4 0.98 4.8%

SD022 71.4 0.97 2.4%

3D023 65.4 0.63 4.2%

SD024 53.4 0.89 3.4%

,D025 7.56 0.65 4.6%

q')026 17.3 0.53 1.3%

i ':)027 12.4 0.24 1.5%

DR-i EP Toxicity - samples passed

5Ignitability - not flammable

Note: All. goil qamples reported on dry basis

I4



Science Applications International Corporation__

I
I

SAN £ Ar 'A Fe 89 Xi
LOcAr ON I) 13 3g 1~ uug gu"''ug i 4 mu:3 'g' :z

5A-0 < 25. < ..,5, K 3< 2 2'.') _. < ..
)A-l" , ).o5' <25.2 ). 186 9.1i 4.99 3 1 '!.9 Q. ..
,, p-j 93 - ,9 9 25.1 ).536 9Q.- 2.I I2. 9. 4, . I
S4)03 <0 .,50 2.) 2. 9 2. 5 ' .8. o. A .31 3
'Wo25 3 5 <2 5.1 2.' 13.92 1 3.2 5. 2 -3. 33..
S40)6 <0 .) 50 25 .0 1 .,83. 9 "9. . 2 5 .
S0 ).3.50 25.2 1.24 ,..2 4.53 3 . .
SW0)3 2.090 <25. 2.39 2.45 .45 1 . 7. 9 -
)A-I1 < 2)SO <25.2 .2.5 2.323 3.3 <. ! .25 ,2.5 9 2 I
-0 8 <.2 50 <2 . 1 .578 2'.2 14.,4 10.8 9.75 54.8

Mfw-019 K . 5o < 5. 3 1....3 12. 3. 37 9.5 <2..M4-) 21 <, ) 50 32.; ..@ . 7 Q,, 24. 5 t . 5 1- ]i a,'
, 41- )51 <2 .2 99. 1 55.5 2' .8 98.- -3.'

4-027 2 1) <25.0 1. 510 56.3 28. I 15 .. . 32.7 .7. I
QA-12 < . 50 25. 5 2. 207 " < 1.2 1 2 r.25 <2.00)
QA- ) K ' < < 320' 3.22 1 . " [ . (2.2

QA- 14 2. t <2 5.631 53.3 i3.3 1 7 5 22. 28...
SW-20 3 18 <25. 139. 295. Q9.9 51 26.8 35.1S W-05,) 2 .7q9 < 25 ., 21I . ' q3. . 9 .3,') ._,5 [ 5. 7 .

•

')A-IS <0.23 (2.0 <2.09< 2..2 ' 33 <1.20 K.23 '.n :0 0,..4
QA-IN 1.931 25.2 129. 775. 56. 7 1.90 . 15.6 732.' 2''.
SW-1 I < q.) 25.,) .9540 2.11 I8 3.53 9.13 (2.0 5. 929 ..
S4-212 <: .052 <2'.0 2.922 1. 56 3. 1' 3.'5 26.25 .2.01) 9.n, 3-.. I
s4-313 K. )5o <5.) 1.63 2.75 )3 '.o ,4.8 <2.20 17..
SW-,) 14 <.050 <25. 1) 34 S.73 3 5.28 <6.25 , 2.2) '.'Q 22.
QA-I8 <0 2 2 5.0 ',555 0.46 I. I < . )0 Ke.25 (2.30 2. ."
QA-'29 4.56 25.2 .88 171 2., .23. < .25 2.0' ... 2 - ..
SW-9 2393 <5.2 .30 1.87 '35 '.2'9 <6.29 <2.2' I
w ).050 25.0 3.229 4,0.6 15. 3 i 2.8 105. 12." 1.3 .3,5

784- M1 2 )50 <2 2.340 27.0 . 4.38 1'. 2.41 5..2 .
M4-0 12 0(.2'3 <25.0 7, I .. 33 12.3 I. -.. 9 21.2
MW-0)1 <0 . 50 25. 

1  
'221< 27.5 .4 . 7. ' 1

MW-)23 < 5k9 95 2 .9 q,39 5.95 ..
74-)22 ,)52 ' 2. 106 1. ., b '. In 5. I2 3
.W- 23 2.19 . 364 64.1 2.2 29 2S. 5 !9.

)A- < .5 <) . 50 .Qn4 2.3 <1.20 28.1 3. I
)A-2 < .50 25. 1 19 17.3 .2, 6 32.9
)A-3 5, < 5 50 2.020 I. ' 32.0 <2.25 .. ,3
)A-, .2 '50 25 .3 ' '66 "1. 0 .. 9R ;. ' 1.. 5
,A-5 3,1 <25.0 .119 0.570 3. ) . I ".25
784-i ,1) 2 '63 <' 2 '<02 7 6. 570) 5 . 3 . .3
IN- 506 2 5..'28 31.9 3. 8. 2 . 3 3
M-,)) I. '52 '25 .0 s. 3 5 5. 34 2.3. 3.2 7. 3.

4W-)!)8 ' .)5S <25.0 1.<97 1.2 1 3 3t. 35 I
MW- )'39 .98 25. 5)2 84 .2 93.3 9).' 39.. ' - 2
MfW-I)t I" 3< <2 .51 12.7 )q. ' .-9 28 .
MW-215 ')5 3 269 3, 9 2.92 '2 ... "MW- In ' ' ') K1', 2 2 

'  
n 333] 2.'7 2.47 3.89 39.0 2< <

W-2 3? 2.O52] <25. 1 t 3.33 ].83 '.39 3' -. A I4< 5.0 . 3 '.-2 3.28 11. ) 5 22.<. 2., ,,0 .. 3

M-7 , 5) <25 .0 '. 9 8. 3A 2 ! ... 9 ' 1 9 . ,
M"W!- 103 ' 2., 0 <' 53 2.113 13... 5. 78 .. 2 13 . ," a . '

4W- )'2 Is6 5. " 1", 1 139. 35.S 2....
Wf-,2) 4 , ' 2' . .52 1. 3 93 3.8 5 9 I

MW- 1 ) 2 0 2..1 385 53,, 29) 2.. 38 3.
MW,-I '2 3. '3.2 23.. 3 '..
11W- P) 3 3 5 81 -. 3. 3"5. 170. 382.
S'.- ' . ' ,8 '.2 s . /. 2:. S A.25 .

SAC
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Laucks
Testing Laboratrles, Inc. Certificate
940 South Harney Street. Seattle. WashinQton 98108 (206)767-5060

Chemistry MtTobdogy and Technic Services

I
CLIENT Science Applications International Corporation LABORATORY NO 87664

476 Prospect Street
La Jolla, CA 92038 DATE Jan. 21, 1985
ATTN: Dana Errett

PO Fll-850423-38
REPORT ON WATER 3
SAMPLE

IDENTFICATION Submitted 12/05/85 and identified as shown:

1) 85-4290 5-1 11/28/84
TESTSPERFORMEO 2) 85-4291 5-2 11/28/84
ANDRESULTS 3) 85-4292 5-2R 11/28/84

4) 85-4293 5-3 11/28/84
5) 85-4294 5-4 11/28/84
6) 85-4295 Field Blank 11/28/84
7) 85-4296 Boiler Wash 11/28/84
8) 85-4311 5-1 11/28/84
9) 85-4312 5-2 11/28/84
10) 85-4313 5-2R 11/28/84 I
11) 85-4314 5-3 11/28/84
12) 85-4315 5-4 11/28/84
13) 85-4316 Field Blank 11/28/84 I
14) 85-4317 Boiler Wash 11/28/84
15) 85-4325 5-1 11/28/84
16) 85-4326 5-2 11/28/84
17) 85-4327 5-2R 11/28/84I18) 85-4328 5-3 11/28/84
19) 85-4329 5-4 11/28/84

20) 85-4330 Field Blank 11/28/84 I
21) 85-4331 Boiler Wash 11/28/84
22) 85-4376 8/1 11/28/84
23) 85-4377 8-2 11/28/84
24) 85-4378 8-3 11/28/84
25) 85-4379 8-4 11/28/84

26) 85-4380 Field Blank 11/28/84
27) 85-4381 8-1 11/28/84
28) 85-4382 8-2 11/28/84
29) 85-4383 8-3 11/28/84
30) 85-8384 8-4 11/28/84
31) 85-4385 Field Blank 11/28/84
32) 85-4396 8-1 11/28/84
33) 85-4397 8-2 11/28/84
34) 85-4398 8-3 11/28/84

This report is submitted lot the exCluSNve Use 0f the person. partnership, ot coporationl to whoicit M addressed Subsequent 4,SO Of the name of this cornoeny oi any
nember of its staff in connection with the advertising or sale of any product or process will be granted only on contact This company accepts no responibility except
for the due pe ance of inspection a r anlys in good fith and accoring to the ru of the trade and of sience



Laucks
Testing Laboratories, Inc. Certificate
940 -N jth Harney SIreL. Sdatle Washington 98108 (206)767-5060

Cfy-misury Mirobiolg. ard Technical Services

PAGE NO 2

SAI LABORATORY NO 87664

35) 85-4399 8-4 11/28/84
36) 85-4400 Field Blank 11/28/84
37) 85-4478 3-2 11/30/84
38) 85-4479 3-2R 11/30/84
39) 85-4480 3-3 11/30/84
40) 85-4481 3-4 11/30/84
41) 85-4482 3-5 11/30/84
42) 85-4483 3-6 11/30/84
43) 85-4578 3D-1 11/30/84
44) 85-4579 33-1 11/30/84
45) 85-4580 3-2 11/30/84
46) 85-4581 3-2R 11/30/84
47) 85-4582 3-3 11/30/84
48) 85-4583 3-4 11/30/84
49) 85-4584 3-5 11/30/84

50) 85-4585 3-6 11/30/84

51) 85-4484 mw-010 11/29/1300 EFT D4
52) 85-4485 mw-Oil 11/29/1350 EFT D4
53) 85-4486 mw-012 11/29/1600 EFT D4
54) 85-4487 mw-013 11/30/84 812-56 Dover AFB-site 4 MWB ET
55) 85-4488 mw-021 11/30/84 812-56 Dover AFB-site 5 MW-02 ET
56) 35-4489 mw-022 11/30/84 812-56 Dover AFB-Site 5 1130 MW022 ET
57) 85-4490 mw-023 11/30/84 812-56 Dover AFB-Site 5 1015 MW023 ET
58) 85-4491 QA-1 11/29/1515 EFT D-4
59) 85-4492 QA-2 11/29/ EFT D-4
60) 85-4493 QA-3 11/29/1600 EFT D-4
61) 85-4494 QA-4 Dover AFB 11/30/84 ET 812-56
62) 85-4495 QA-5 Dover AFB 11/30/84 ET 812-56
63) 85-4496 11/30/84 Boiler Wash
64) 85-4497 11/30/84 Field Blank
65) 85-4498 11/30/84 3-1
66) 85-4499 11/30/84 3D-I
67) 85-4500 11/30/84 3-2
68) 85-4501 11/30/84 3-2R
69) 85-4502 11/30/84 3-3
70) 85-4503 11/30/84 3-4
71) 85-4504 11/30/84 3-5
72) 85-4505 11/30/84 3-6
73) 85-4518 11/30/84 Boiler Wash
74) 85-4519 11/30/84 Field Blank

U Th$ S Sbn'ted $ o the exclusNe use of the person, partnership, or crporation to whom it is addressed Surseqluent use of the name of this company of any
membr of st taff in connection with Me advertising or sale of any product or process will be granted only on contact This company accepts no responaibiity, except
for the due performance of inspection and/or analysis in good faith and according to the rule 09 the trade and of Soence



Laucks U
Testing Laboratories, Inc. Certificate I
940OuIh Hatney Stieet. Statti. Wi hin Ton 98108 (206)77-5" i0

Chemistry Mic .and Technical Services

I
PAGE NO 3

SAI LABORATORY NO 87664 3
75) 85-4476 11/30/84 3-1
76) 85-4477 11/30/84 3D-i

77) 85-4506 mw-010 EFT
78) 85-4507 mw-011 11/29/1350 EFT
79) 85-4508 m2-012 11/29/1600 EFT
80) 85-4509 Dover AFB-Site 4 mw-13 ET 11/30/84 I
81) 85-4510 Dover AFB-Site 5 mw-021 ET 812-56 11/30/84
82) 85-4511 Dover AFB-Site 5 mw-022 11/30/84
83) 85-4526 Dover AFB-Site 5 mw-023 11/30/84 1015 ET 812-56
84) 85-4527 QA-1 11/29/1515 EFT
85) 85-4528 QA-2 11/29 EFT

86) 85-4529 QA-3 11/29/1600 EFT Dover AFB
87) 85-4530 Dover AFB QA-4 11/30/84 2050 ET I
88) 85-4531 Dover AFB QA-5 11/30/84 1300 ET
89) 85-4586 mw-010 11/29/1300 EFT
90) 85-4587 m2-012 11/29/1600 EFT I
91) 85-4512 812-56 Dover AFB-Site 5 mw-023 11/30/84 1015
92) 85-4513 QA-I 11/29/1515 EFT
93) 85-4514 QA-2 11/29/1515 EFT

94) 85-4515 QA-3 11/29/1400 EFT D-4
95) 85-4516 82-56 Dover AFB QA-4 11/30/84 1050
96) 85-4517 812-56 Dover AFB QA-5 11/30/84 1300
97) 85-4520 mw-010 11/29/1300 EFT D-4 I
98) 85-4521 mw-011 11/29/1350 EFT D-4
99) 85-4522 mw-012 11/29/1600 EFT D-4

100) 85-4523 812-56 Dover AFB Site 4 mw-13 11/30/84 0900 ET
101) 85-4524 812-56 Dover AFB Site 5 mw-021 11/30/84 1230 ET
102) 85-4525 812-56 Dover AFB Site 5 mw-022 11/30/84 1130 ET
103) 85-4588 812-56 Dover AFB Site 4 mw-13 11/30/84 0900 ET
104) 85-4589 812-56 Dover AFB Site 5 mw-1 11/30/84 1230 ET
104) 85-4589 812-56 Dover AFB Site 5 mw-021 11/30/84 1230 ET
105) 85-4590 812-56 Dover AFB Site 5 mw-022 11/30/84 1130 ET
106) 85-4591 812-56 Dover AFB Site 5 mw-023 11/30/84 1015 ET

107) 85-4592 QA-i 11/29/1515 EFT D-4 I
108) 85-4593 QA-? 11/29 EFT D-4
109) 85-4594 QA-3 1 0/29/EFT D-4
110) 85-4595 812-56 Dover AFB QA-4 11/30/84 1050 ET
111) 85-4596 812-56 Dover AFB QA-5 11/30/84 1300i

112) 85-4597b 11/30/84 Boiler Wash
113) 85-4598 11/30/84 Field Blank
114) 812-56 Dover AFB-D-10 mw-005 0800 12/4/84 ET 85-4607

This report ,S Subnved for the exclusive use of the persFo parntnrship, or corporation to whom ot is addressed SuaeQuent use of the name of this company or any

member of te staff in connection with the advertising or sale of any product o process will be ganted only on contract This company accepts no responsibity except

for the due performance of inspection ad/or analysis in good faith and according to the rules of the trade and of soence

I



Lauc ks
Testing Laboatores, Inc. Certificate
940 South Hlarney Street. Seattle.Washington 98108 (200767-5060)

Chemistry MikitkY. and Technical Services

PAGE NO 4

SA I LABORATORY NO 87664
115) 812-56 Dover AFB-D-10 mw-006 1300 12/4/84 FT 85-46017I116) 812-56 Dover AFB-D-10 mw-007 1315 12/4/84 FT 85-4607
117) 812-56 Dover AFB-D-10 mw-008 1900 12/4/84 ET 85-4610
118) 812-56 Dover AFB-D-10 mw-009 1025 12/4/84 ET 85-46113119) 812-56 Dover AFB-D-10 mw-014 0845 12/4/84 FT 85-4612
120) 812-56 Dover AFB-D-10 mw-015 0930 12/4/84 ET 85-4613
121) 812-56 Dover AFB-D-10 mw-016 0915 12/4/84 ET 85-4614
122) 812-56 Dover AFB-D-10 mw-017 12/4/84 FT 85-4615I123) 812-56 QA-6 1408 12/4/84 ET 85-4616
124) 812-56 QA-7 1400 12/4/84 ET 85-4617
125) 812-56 Dover-D-10 mw-005 0800 12/4/84 ET 85-4618I126) 812-56 Dover-D-10 mw-006 12/4/84 ET 85-4619
127) 812-56 Dover-D-10 mw-007 1315 12/4/84 FT 85-4620
128) 812-56 Dover-D-10 mw-008 1400 12/4/84 FT 85-4621
129) 812-56 Dover-D-10 mw-009 1025 12/4/84 FT 85-462213)825Ioe--0m-1 851//4E 542
130) 812-56 Dover-D-10 mw-014 0845 12/4/84 FT 85-4623
131) 812-56 Dover-D-10 mw-015 0930 12/4/84 FT 85-4624
132) 812-56 Dover-D-10 mw-016 91 12/4/84 ET 85-4625U133) 812-56 Do-D10w0 12/4/84 ET 85-462 6
134) 812-56 QA-6 1400 12/4/84 ET 85-4627
135) 812-56 QAv- -140 000 12/4/84 T 85-46I136) 812-56 Dover-D-10 mw-005 0800 12/4/84 ET 85-4640
137) 812-56 Dover-D-10 mw-006 1300 12/4/84 FT 85-4641
138) 812-56 Dover-D-10 mw-007 1315 12/4/84 ET 85-4642
139) 612-56 Dover-D-10 mw-008 1005 12/4/84 ET 85-4643
140) 812-56 Dov-D-00 1 025 12/4/84 FT 85-4644
141) 812-56 QA-6 1400 12/4/84 FT 86-4645
142) 812-56 DorAF 140 0 m508012/4/84 FT 85-4646I143) 812-56 Dover AFB-D-10 mw-005 0800 12/4/84 ET 85-4647
144) 812-56 DoverA-D-10 mw-006 0 12/4/84 T 85-4648
145) 812-56 Dover-D-10 mw-007 12/4/84 1315 FT 85-4649
146) 812-56 Dover-D-10 mw-008 12/4/84/1005 FT 85-4650
147) 812-56 Do-D1//8 14-00 1248/12E T 85-465 1
148) 812-56 QA-6 12/4/84 1400 FT 85-4652

U This report is subrrted for the exrclusive use of the person partnership, or Crporatio to whom it is addressed Sillpeuent use of the name of this company or any
member of fill staff in connection with the advertising or sae of any product or process will be granted only on contract This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rule$ of the trade and of science
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I
PAGE NO

SAI LABORATORY NO 87664 1

Sample Total Purgeable Sample Total Purgeable
# Organic Carbon Organic Carbon # Organic Carbon Organic Carbon

1 84. 5.2 56 2.4 1.0 I
2 86. 5.4 57 5.4 1 .7
3 10. 6.6 58 2.5 1.5
4 92. 8.1 59 20. 15 I
5 88. 4.7 60 2.9 1.3
6 1.1 0.4 61 4.7 1.4
7 1.4 0.6 62 6.8 1.4 3

22 95. 23. 63 8.3 1.3
23 33. 7.4 64 2.1 1.4
24 120. 26. 75 7.6 1.1
25 130. 24. 76 3.8 1.4
26 1.4 0.8 114 23. 0.7
37 51. 7.4 115 2.8 0.6
38 20. 7.0 116 6.6 0.6 I
39 80. 12. 117 5.3 1.1
40 8.3 4.4 118 2.7 0.4
41 10. 6.1 119 16. L/0.1
4? 14. 9.9 120 3.4 0.5
51 8.9 3.9 121 1.6 0.3
52 4.5 1.3 122 2.6 0.5
53 2.3 0.9 123 1.8 0.4 I
54 24. 10. 124 5.3 0.5
55 2.8 1.7

I
I
I

rhis repo S snubree for the exclusie use of the person partnership, or orporation to whom it is addressed Suseuen use of the name of this company or any

me moer of tSaff in connection with thle adverising or sale of any product or pro ess will be granted only on contract This company accepts no responsibilit except
for the due performance of inspection aid/or analysis in good faith and according to the rules of the trade and of science I
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PAGE NO 6

SAI LABORATORY NO 87664

Sample # Cyanide, parts per million (mg/L)

83 L/0.005
84 L/0.005
85 L/0.005
86 0.007
87 L/0.005
88 L/0.005
97 L/0.005
98 0.007
99 L/0.005
100 0.008
101 0.009
102 0.006
143 0.009
144 L/0.005
145 L/0.005
146 L/0.005
147 L/0.005
148 L/0.005
149 L/0.005

This report IS subnitted fr the 
e

xclusNe use o the pers . partnership, or corporation to whom 1 is bWfe d Subequent use 1 the name 01 thi company of any
member of its staff in connection with the advertising or safe of any product or process will be granted only on contract This company accepts no responsh4lty except

for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of Sioence

........ .... .... ... ......
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I
PAGE NO 7

SAI LABORATORY NO 87664 I
parts per million (mg/L) parts per million (mg/L) 5

Sample # Phenols Sample Phenols

8 L/0.005 89 L/0.005
9 L/0.005 90 L/0.005

10 L/0.005 103 0.011
11 L/0.005 104 L/0.005
12 L/0.005 105 L/0.005 I
13 L/0.005 106 L/0.005
14 L/0.005 107 L/0.005
32 L/0.005 108 L/0.005
33 L/0.005 109 L/0.005
34 L/0.005 110 L/0.005
35 L/0.005 111 L/0.005
36 L/0.005 112 L/0.005
43 L/0.005 113 L/0.005
44 0.013 136 L/0.005
45 0.006 137 L/0.005 I
46 L/0.005 138 L/0.005
47 L/0.005 139 L/0.005
48 0.005 140 L/0.00549 L/0.005 141 L/0.005 U50 L/0.005 142 L/0.005

parts per million (mg/L) parts per million (mg/L)

Sample # Total Organic Halogens Sample # Total Organic Halogens 3
15 0.064 30 0.30
16 0.096 31 0.16
17 0.13 65 0.14
18 0.12 66 0.16
19 0.15 67 0.045
20 0.12 68 0.13 U
21 0.13 69 0.20
27 0.17 70 0.20
28 0.020 71 0.09
29 0.20 72 0.09

This report S subMtled hor the exclusive use of the person partnership. or corporation to whom it is addressed Subsequent use of the name of this company or any
memDer of s ytaff in connection with Me advertising or sale of any product o process wil lbe anted only on contact This company accepts no rCosonsibllty except
for the due performance o inspechon andior analysis in 9ood faith and according to the rules of the trade and of scoence

I
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PAGE NO 8

SAt LABORATORY No 73

I
parts per million (mg/L) parts per million (mg/L)

Sample # Total Organic Halogens Sample # Total Organic Halogens

73 0.08 96 0.035
74 0.11 125 0.12
77 0.045 126 0.075
78 0.08 127 0.073
79 0.016 128 0.095
80 0.093 129 0.065

81 0.065 130 0.045

82 0.10 131 0.073

91 L/O.010 132 0.045

92 75. 133 0.073

93 0.068 134 0.008

94 L/0.010 135 0.075

95 0.064I
Key

eL/ indicates "less than"

I Respectfully submitted,

Laucks Testing Laboratories, Inc.

I& Owens

JMO:vegI
SThs reporl ,S SubmstleO for the exclusive use of the person. par nership, or corporation to whom it is addreased Subeaquent use of the name of this COmpany of any

member of is stall in connection with Mie advertising or sale of .,y product o process will be granted only on consact This company accepts no reaponsibility except

for the due performance of inspection and/or analysis in good fa., and according to the rules of the trade and of soence

I
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I
PAGE NO 9

SAI LABORATORYNO 87664 3
I

APPENDIX A

Replicate Quality Control Report

I
Sample Analyte Replicate 1 Replicate 2 % Relative Error

83 Cyanide L/0.005 L/0.005 0. I
101 Cyanide 0.006 0.009 (0.003)
44 Phenol 0.063 0.065 3.
108 Phenol 0.050 0.049 2.
142 Phenol 0.052 0.053 2.

2 TOC 86. 85. 1.
22 TOC 95. 92. 3.
54 TOC 24. 23. 4.

59 TOC 20. 20. 0.
62 TOC 6.2 6.8 9.
96 TOX 0.025 0.025 0.
135 TOX 0.075 0.073 (0.003) I

parentheses () indicate absolute, rather than relative, error.

I
I
I
I

This report S subnutled for the exclusiNe use of the person parnershp or crporation t0 whom it is addressed Susquent use ot the name of this company or any
member of its Stal in connection with the advervi4ng or sale of any product o process will be ganted only on contact This company accepts no responsibility except
for the due performance of inspection andior analysis in good faith and according to the rules of the trade and of soence

U



Laucks
Testing Laboratories, Inc. Certificate
94@ Sith Kvnrn,.: ireet. Sealle. Washin lton 98108 (206)767-5060

Chernistry Mrrcbd oky. ard Technical Services
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SAI LABORATORY NO 87664

Sample Spike Samp & Spike %
Sample Analyte Found Level Found Recovery

84 Cyanide L/0.005 0.050 0.056 108.
44 Phenol 0.013 0.050 0.063 100.

108 Phenol L/0.005 0.050 0.050 100.
142 Phenol L/0.005 0.050 0.052 104.
23 TOC 33. 10. 42. 90.

119 TOC 16. 10. 26. 100.
16 TOX 0.024 0.050 0.037 26.
31 TOX 0.032 0.050 0.044 24.
74 TOX 0.021 0.050 0.035 28.

This relporM S ubrrsled for the exclusire use of the person, partnership, or orporation to whom it s addressed Suitboquent use of the nme of this company or any
,ember of st ntaff on connechion with Mte advertising or sale of any product or process will be granted only on conrect This company accepts no remipotbility" except
for the due perfotrmlnce of inspection and/or analysis in good faith and according to the rules of the trade and of sience

it
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I
CL,ENT Science Applications International Corporation 2.7750- j

476 Prospect Street
La Jolla, CA 92033 7--nb. 51 3_5
ATTN: Dana Errett

P0 =11S53,2333
REPORTON WATER & SOIL I

SAMPLE

SENTIPICAMPOL Submitted 12/11/84 and identified as shown: I

1) 35-4679 9-3 12/3/84

TESTSPERFORMED 2) 35-4680 9-4 12/3/84
AND RESULTS 3) 35-4704 9-1 12/3/84

4) 35-4705 10-1 12/3/84
5) 35-4706 10-2 12/3/84
6) 85-4707 10-3 12/3/84
7) 35-4708 10-3R 12/3/84 I
8) 35-4709 Boiler Wash 12/3/34
9) 35-4710 Field Blank 12/3/84

10) 35-4711 9-1 12/3/84 3
11) 35-4712 9-2 12/3/84
12) 35-4713 9-3 12/3/34
13) 35-4714 9-4 12/3/84
14) 35-4715 10-i 12/3/84
15) 35-4665 9-i 12/3/34
16) 35-4666 9-2 12/3/34
17) 35-4667 9-] 12/3/84 I
13) 35-4662 2-4 12/3/84
19) 35-4669 !'0-1 12/3/84
20) 35-4;-7, ,  1 -2 12/3/84
21) 35- 671 10-3 12/3/34 I
22) 35-4672 16-3R 12/3/34
23j 35-4673 Boiler Wash 12/3/34
24) 85-4674 Field Blank 12/384 I
25) 85-4716 10-2 12/3/84
26) 85-4717 10-3 12/3/8427 I
27) 85-4718 10-3R 12/3/S4
28) 35-4719 Boiler Wash 12,'3,34
29) 35-47?0 Field Blank 12/3/24
30) 35-d767 312-56 Dover xyz 12/6/'84 0905 mwoO05 E-
1) -35-4768 ''1-56 Dover xyz 12/6/34 0900 mwp005 EI

32) 35-4769 312-56 Dover <yz 12,'6/8a 0930 mwp"O07 ET
33) 35-4770 312-56 Dover xyz 12/6/34 0950 mwpOO I
34) 35-4771 312-56 Dover t-1 12/6/34 1015 mwo71 I

This retorl ', pt~oodfor the exlk use or It' person oirinersho 0l )oolaton to h~omir Is addressed Ssowenf ASs Of Me
memoff, of Is 51fa l l0 conlic f' i,O h adverising or safe of anr5 product or ocess will be granted only on contract Tis cornoan'

or Il. ljue offrl riAnc , of ,nls cic on and/or analysis 'm g cd 'a h and acco~i~ng to the rules of iis trade and of scnc
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PAGE NO L

SAT NABOPATOPNO 87750

35) 85-4772 812-56 t-1 12/6/84 1106 mw--2
36) 85-4773 812-56 t-1 12/6/84 1145 004
37) 85-4774 812-56 t-1 12/6/84 1406 101
38) 85-4775 812-56 t-1 12/6/84 14345 102
39) 85-4776 812-56 t-1 12/6/84 1530 103
40) 85-4777 812-56 Dover QA-8 12/6/84 0831
41) 85-4778 812-56 QA-9 12/6/84 0830
42) 85-4779 812-56 QA-1O 12/6/84 1145
43) 85-4780 812-56 Dover-T-i 12/6/84 1015 mwO01
44) 85-4781 812-56 Dover-t-1 12/6/84 .1100 002
45) 85-4782 812-56 Dover-T-1 12/6/84 1145 004
46 85-4783 812-56 Dover-T-I 12/6/84 1400 101
47) 85-4784 812-56 Dover-T-1 12/6/84 1445 102
48) 85-4785 812-56 Dover-T-1 12/6/84 1530 103
49) 85-4786 812-56 Dover-QA-8 12/6/84 0830
50) 85-4787 812-56 QA-9 12/6/84 0830
51) 85-4788 812-56 QA-10 12/6/84 1145

52) 35-4789 812-56 Dover-T-1 12/6/84 MWOOI
53) 85-4790 812-56 Dover-T-1 12/6/84 1100 002
54) 85-4791 812-56 Dover-T-1 12/6/84 1145 004
55) 85-4792 812-56 Dover-T-1 12/6/84 1400 101
56) 85-4793 812-56 Dover-T-1 12/6/84 1445 102
57) 85-4794 812-56 Dover-T-1 12/6/84 1530 103
58) 85-4795 812-56 Dover QA-8 12/6/84 0830
59) 35-4796 812-56 QA-0 12/6/84 1890
60) 35-4797 812-56 QA-1O 12/6/84 1145
61) 85-4820 812-56 Dover T-I 12/6/84 1015 MWOO1
62) 85-4821 812-56 Dover T-I 12/6/84 1145 002
63) 85-4822 812-56 Dover-T-1 12/6 1145 mwO04
64) 85-4823 812-56 Dover-T-i 12/6 1400 101
65) 85-4824 812-56 Dover-T-i 12/6 1445 102
66) 85-4025 812-56 Dover-T-1 12/6 1530 103
67) 85-4826 812-56 Dover-T-1 12/6 0830 QA-3
68) 85-4827 812-56 Dover-T-1 12/6 0830 QA-9
69) 35-4828 812-56 Dover-T-1 12/6 1145 QA-1O
70) 35-4857 12/5/84 Field Blank
71) 35-4858 12/5/84 35w-i
72) 85-4859 12/5/84 35w-3
73) 5-4860 12/5/84 8sw-1
74) 85-4861 12/5/84 8sw-1R

I f ot'S reir ,s SuOM d for the exclusie use of the perso, partnershp. or corporaion to whom I IS addressed Stbequent use of the name of this company or any
, emOer or :tS tl, n cornecrOn with Ie adverlSgng or sale of any ProduCt O roces will pe ganted only on conract This company accepts no resOOnsiblty eceot
for ite due perfornance of nspecton and/or analysis in oodi fith and according to the rules of Ih trade and of Soence

I
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ABOPATO Ni- 37751

75) 35-4362 12/51'84 3sw-2 3
76) 35-4864 12/5/34 12/sw-i
77) 35-4865 12,5/84 12sw-2
73) 85-4866 12/6/84 3sd-1
79) 35-4367 12/6/84 3sd-2
30) 35-4363 12/6/84 9sd-1
31) 35-4369 12/6/84 9sd-2
32) 35-4870 12/6/84 lOsd-1 I
33) 35-4871 12/8/84 lOsd-2
34) 35-4872 12/5 Field Blank
85) 35-4873 12/5 3sw-I 3
836) 35-a874 12/5 3sw-3
37) 35-4875 12/5 3sw-1
33) 35-4876 12/5 3sw-IR
39) 35-4877 12/5 3sw-2
90) 35-4879 12/5 lOsw-1
91) 35-4330 12'5 12sw-I
92) 35-4381 12/5 12sw-2 I
93) 35-4832 12/5 Field Blank
94) 35-4883 10/6,34 Field Blank
95) 35-4834 10/5/34 3sw-1
96) 35-4885 10/5/84 8sw-lR
97) 35-4386 10/5/34 8sw-2

98) 35-4887 10/5/34 9sw-I
99) '35-4675 12,3/34 7-1I
!O) 35-4676 12/3/34 7-2
101) 35-4677 12/3/84 7-3

102) 85-4678 12/3/84 9-2 I
103) 85-4839 Dover 005c-,6-102 126/34 1445 gp-3 4 -C2 4 3
1'4) 35-501 hafb qa/qc 12/7/34 1100 Boiler 'Wash 'ickers
105) 35-5012 hafb Qa/'qc 12/7/34 Field Blank
10,6) 35-5013 hafb sp-7 12/7/34 0343 1-7
107) 35-5014 hafb 12'7/34 0905 1-3
103) 35-5015 hafb 12/7/34 0928 1-9
109) 35-5016 hafb rQta3 12/7/34 1030 1-I0 I
110) 35-5017 h3fb fpta3 12/7/84 1100 1-11
111) 35-5013 hafb qa-qc 12/7/84 1100 1-11 ReD f)ti3

112) 35-5019 hafb fQta3 12/7/84 1140 1-12 I
113) 85-5020 h~fb qa/qc 12/7/84 1100 Boiler Wash114) 35-5021 hafb qa/qc 12/7/34 1100 Field Blank

1 rm,$ se s So 9u i or 'ore exctusie use of Oe oerson parners to or crporatrion o whom I I addressed SLossiquenl use o0 Ire ne.of !m-s omens or any

hrnrer of Is sia" ,n Oineclton rth e adver sg or sale of any produci o process will DO ganted Only on comra, Th1, cO Ony Accepts no f0 i omy erc.O,

!no due oerormnce )I n lcion ardof analysis ,n good fa11 and accordilng 0 (M* full o the trade and OIsioonce

U
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115) 35-5022 hafb sp-7 12/7/84 0845 1-7U116) 85-5023 hafb sp-7 12/7/84 906 1-8
117) 85-5024 hafb sp-7 12/7/84 0928 1-9
118) 85-5025 hafb fpta3 12/7/84 1030 1-10I119) 85-5026 hafb fpta3 12/7/84 1100 1-11
120) 85-5027 hafb qa/qc 12/7/84 1100 1-11 fpta3 Rep.
121) 85-4985 3-sw-? 5/Dec/84
122) 85-4986 3-sw-3 5/Dec/84
123) 85-5987 3-sw-i 5/Dec/84
124) 85-4988 9-sw-? 12/6/84
125) 85-4989 10-sw-i 12/5/84I126) 85-4990 10-sw-? 12/5/84
127) 85-4996 Field Blank 12/6/84
128) 85-5001 Field Blank 12/6/84I129) 85-4997 3-sw-? 12/5/84
130) 35-4998 9-sw-i 12/6/84
131) 85-4999 9-sw-?
13?) 85-5002 B-sw-? 12/5/8413)8I039s- 268
133) 85-5003 90-sw- 12//84
135) 85-4916 Field Blank SedimentI136) 85-4917 sd-i 12/6/84
137) 35-4918 3sd-2 12/6/84
138) 85-4919 3sd-3 12/6/84
1L39) 35-4920 l2sd-1 12/6/84
140) 35-4921 1?sd-2 12/6/84
141) 85-4866 8sd-1 12/6/84
14?) 85-5028 hafb fpta-3 11/7/84 1140 1-12I143) 35-4964 swOO3 12/7/84 1040 North Ditch Dover
144) 85-4965 swOO4 12/7/84 1015 North Ditch Dover
145) 85-4966 swOO5 12/7/84 1000 North Ditch DoverI146) 85-4967 swOO6 12/7/84 0930 North Ditch Dover
147) 35-4968 swOO7 12/7/84 0900 North Ditch Dover
148) 85-4969 swOO8 12/7/84 0830 North Ditch Dover
149) 35-4970 qa-li 12/7/84 083015)3-91swI 273414 ot ic oe
150) 35-4972 swOO3 12/7/84 1040 North Ditch Dover
151) 85-497? sw005 12/7/84 1015 North Ditch Dover
152) 85-4973 swOO6 12/7/84 0030 North Ditch Dover
153) 85-4974 swOO6 12/7/84 0930 North Ditch Dover

rhi report n n WraPtted for Ina OxCIrUSIV US*O Of PhS person patnershp., or crporation to whom I 'S addressed Subs~equent us* Of the name of trrs company or any
(~(&1)imom Pnbar of i staff rr cornnection -mn tine adverising or sap. of any product or ocess will be granted only on confact Tis company accepts no osaponstIblty, except

frteduo Derlormance of inspection andjor analysis n good faith and according to the rules oP the trad. and of Scne
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OAGE N0

SM I -ABCPA'OPO N-3

155) 35-4976 swO08 12/7/84 0820 North Ditch Dover
156) 35-4977 qa-li 12/7/84 0550 North Ditch Dover
157) 85-4935 swO03 12/7/84 1040 North Ditch Dover
158) 35-4938 swO04 12/7/84 1015 North Ditch Dover
159) 85-4939 swO05 12/7/84 1000 Niorth Ditch Dover
160) 85-4940 sw06 12/7/84 0930 North Ditch Dover
161) 85-4941 swO07 12/7/84 0906 North Ditch Dover
162) 85-4942 swO08 12/7/84 0820 North Ditch Dover
163) 85-4943 qa-11 12/7/84 0830 North Ditch Dover
164) 85-4951 sw03 12/7 1040 North Ditch Dover AFB
165) 85-4952 swO04 12/7 1015 North Ditch Dover AFB
166) 85-4953 swO05 12/7 1000 North Ditch Dover AFB

167) 85-4954 swO06 12/7 0930 North Ditch Dover AFB
168) 85-4955 swO07 12/7 0900 North Ditch Dover AFB
169) 85-4956 swOO8 12/7 0830 North Ditch Dover AFB

170) 85-4957 qa- 12/7 0830 North Ditch Dover AFB

171) 35-5065 hafb qa/qc 12/10/84 0835 Boiler Wasn Vichers
172) 85-5066 hafb qa/qc 12/10/84 0835 Blank Vickers
173) 85-5067 hafb sp-1 12/10/84 0800 1-1 Vickers I
174) 35-5068 hafb qa/qc 12/10/84 0820 replicate sp-1, 1-2
175) 85-5069 hafb sp-1 12/10/84 0820 1-2
176) 85-5070 hafb sp-I 12/10//84 0850 1-3
177) 35-4922/ 2 of 2 hafb 12/sd-i 12/6,84
178) 35-4923 hafb 12 sd-2 12,/6/34
179) 35-4924 hafb 9sd-I 12/6/84
130) 35-4925 hafb 9sd-2 12/6/84 U
131) 35-4926 hafb lOsd-I 12/6/34
132) 35-4927 hafb lOsd-2 12/6/34
183) 35-4928 hafb 3sd-i 12/6/34 1
184) 85-4929 hafb 3sd-2 12/6/84
185) 35-4930 hafb 3sd-3 12/6/34
136) 85-4931 hafb 8sd-1 12/6,'4
137) 35-4932 hafb 8sd-2  12,/6/84
138) 35-4933 hafb Field Blank Sediments 12,6 3. I

I
T",3 rjOr1 S Suomi d for re e!cIs uSe i se o! roe Of10 a' OaMrnfShip or corDpoahon tO *Mom .r .! addressed SJMC uent ue Of 'PIS name of , co Drvo or ary

- emoe. of is staff , onnecTron w-jr" adveOrismo Or setr of aoy DroOuc o OtOce l, r nIOe Only on COnvct Th,s comonly accOols no WSDO n3lb-Y *,CeDti

for roe yOe o6lormence of nsOpecrOn rdyor analyss n railm and according tO Te rue of the trade and of gotloncI

I



-
* Laucks

Testing Laboratories, Inc. Certificate
940 Sourh Ha"ney Sireelr Seattle. Washingion 98108 1206)767-50

Chemistry Mbico y and Technical ServicesI
OGENO 0

SAl -ABORATOY NO 37750

U Note: Water samples were reported in parts per million (mg/L), and soil samples
were reported in parts per million (mg/kg), on a dry basis.

Sample Total Purgeable Sample Total Purgeable
Organic Carbon Organic Carbon __ Organic Carbon Organic Carbon

1 7.4 1.8 99 37. 6.5
2 46. 5.3 100 9.4 5.3
3 47. 6.9 101 21. 8.9
4 16. 6.3 102 5.3 3.3
5 22. 13. 113 1.1 L/O.1
6 77. 3.9 114 1.6 0.2
7 70. 3.5 115 93. 28.
3 1.2 0.2 116 170. 32.
9 5.8 0.2 117 62. 13.
30 5.0 1.0 118 98. 46.
31 3.3 1.5 119 64. 25.
32 20. 14. 120 58. 19.
33 11. 7.2 127 1.0 LiO 1
34 3.0 1.4 129 8.2 1.9
35 3.7 0.6 130 6.3 2.4
36 2.5 0.3 131 7.3 2 0
37 3.4 0.2 142 90. 27.
38 11. 1.6 150 16. 11.
39 74. 32. 151 11. 0.9
40 2.4 0.4 152 3.9 0.5
41 1.2 L/O.1 153 7.7 0.2
42 1.8 0.1 154 5.8 0.3
76 0.8 0.2 155 4.5 0.2
11 8.9 1.1 156 0.6 0.1
72 25. 0.9 133 0.4 L,.i
73 6.2 0.3

74 3.0 0.3
75 23. 1.2
76 ?.4 0.7
77 3.0 0.7I

* ~ ~ Thisr0V ritai m0 for th. ONCkUSNO A~S of the. person partnershipD Of Clrporstion to whom I S addjrSsd SLaaqu~nt us* of trhe maam of thi Coclaony of any
'00 o f 3 n cotneCtIron with that adverflgrng or setse of any product or process will Do granted only onl coflact This _-Orhnf y accepts no resons.0ity *%coot

00' IrO duel DoFerorrerrCnO of , Iillctio a dl/or analyis in god f1I8h Irad according0 to e rules of the trace and of so incs

U
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PAGE NO 3
SAI -ABCPATO 7

Samole =Cyanide, parts per million I
52 L/0.005
53 L/0.005
54 

L/0.005

55 L/0.005
56 L/0.005
57 L/0.005 I
5/0. 005
59 L/0.005
60 L/0.005
103 

L/0.005

164 L/0.005
165 L/0.005
166 L/0.005
16 7 

L /0 ,00 5

168 L/'0.005
169 I_/0.005
170 

L/ 0.005

171 L/0.005
172 L/0.005
173 Li 0005
174 L/0.005
175 L/0.005
176 L/0.005 U

3
I

m, ' o St ttn cofne fo n wr I's o/veo/o Sio/ or Sale of an Dro fuCtor O CO will Of fn0l Only O Conrct T'is compe r accepts 10 IOohlv a'CO
a due iormlf nce of no DoCtio n a ')Of ad nlvS, in goo fait an r Co OCO In l to the I G O l y lr and of co0ence

I
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PAGE NO 3ISA Z,

LABORATORY NO 5 / 0

parts per million parts per million *

Sample v Phenols Sample # Phenols Total Solids

15 L/0.005 98 L/0.005 -
16 L-/0.005 121** L/0.005 ---17 L/O.005 122 L/OO05 ---i18 L -/0. 005 123** 0. 008 -- -
19 L/0.005 124 L/0.005 ---
20 L/0.005 125 L/0.005 ---
21 L/O.005 126 L/0.005 ---
22 L/0.005 157 L/0.005
23 0.006 158 L/0.005 ---24 L/0.005 159 L/0.005 ---
61 1/0.005 160 L/0.005 ---62 Li0.005 161 L/0.005 ---
63 L/0.005 162 L/0.005 ---
64 L/0.005 163 L/0.005 ---
65 0.016 179 0.2 28.166 6.3 130 1.0 28.4
67 1/0.005 181 :-/0.005 71.3
68 L/0.005 132 L/0.005 70.569 !/0.005 133 0.4 50.5
93"* 0.007 184 0.6 53.694** 0.007 185 L/0.005 73.6
95 L/0.005 186 0.4 72.5
96** 0.010 187 L/0.2 26.1
97** 0.015 138"* 0.010 ---I

I
I

't st 'S o@Do rmu "or e IM CUSNe ue of Ithe DerSt Dalrnershr
0  or oororatfli to whom it S addreul~e St.bSequent uSe of the name ol thl comal y or any

mr.O0 Of 11911, ril onrecton w e ig advreiirng or Sale of Ify proauct or orOCs will be granted only on conract T s COmpany accepts no reSll r esilitl oxcept
or Ife djug Perforwriace of inipection andlor analys in lgodaith anj according tO the rules Of the trade aid Of S flciCe

I
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AGE NO 9

StAI -ABOPATOPY %C " I 50,D

parts per million parts per million i
Total Organic Total Total Organic Total

Sample Halogens Solids Sample Halogens Solds

10 0.23 --- 90 0.33 ---

11 0.24 --- 91 0.45 ---

12 0.23 --- 92 0.38 ---

13 0.20 --- 104 0.01 ---

14 0.19 --- 105 0.01 ---

25 1.4 --- 106 0.01 ---

26 0.20 --- 107 0.02 I
27 0.55 --- 108 0.03
23 0.49 109 L/0.010 I
29 0.20 --- 110 0.02

43 0.33 --- 111 0.02
44 0.26 --- 112 0.02
45 0.26 --- 128 0.05 ---

46 0.32 --- 132 0.11
47 0.46 --- 133 0.05
48 7.5 --- 134 0.07 ---

49 0.33 --- 135 0.37 ---

50 0.23 --- 136 2.4 63.0
51 0.23 --- 137 4.1 73.1
73 1.6 31.9 133 2.5 74.2
79 1.3 71.6 139 ? 4 62.2

30 2.3 69.8 140 2.4 76.2
81 5.1 31.2 141 0.21 ---

82 2.1 75.0 143 2.6
33 2.2 33.6 144 0.11
34 0.25 --- 145 0.06 ---

35 0.16 --- 146 0.C09 ---

36 0.35 --- 147 0.06 ---

37 0.30 --- 143 0.09
33 0.23 149 O.23
2 :9 0. 14---

Thi$ 'WOf S SuDfned €or 0 O Off O (o sOtrlnCr1f"QOr ~oOvifsO o eo prone sh ip tArI, SIt ul f. Of L is # an' Of TfS :otanma*ny Or iny

m@ rDeor of , 1 ff in connection with "' adver1Snq of Sai of any prOduct o proCeSS will Do 7antga onty on Contlac 'hrs Cornanry aCCeptS 1o rS$Or"I.D5Jty $.Coof

to Ie duo per orma 'nce of ,nsPectfOn a fOor analysis qO fa-tf and according o the ruies of the traeo and Of soonce

I
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Key

3 L/ indicates "less than".
* sample was received unpreserved and with headspace.
** samples for phenols were received unpreserved.

Respectfully submitted,

Laucks Testi Laboratories, Inc.

Mik Nelson

'IN: veg

Th,s @Dom -s sorvthed for the exclusive use of the person Partnership or crporation to who r I s addressed Suteo.ent use of trel name of tis compaeny or any

r edue performance of nisoiction and/or analys'S in good faith and aCCOrding to the rules of line trade and of Science
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I
APPENDIX A I

Replicate Quality Control Report

20n t <?

Sample Analyte Replicate 1 Replicate 2 Relative Error Limits

52 Cyanide L/0.005 L/0.005 D. 0-10 I
60 L/O.005 L/O.005 0. 0-10
164 0.053 0.055 4. 0-12
176 0.056 0.055 2. -10 I
65 Phenol 0.053 0.066 6. 2-10
126 0.051 0.051 0. 0-10
163 0.050 0.050 0. 0-,0[ I -
179 2.6 1.6 43. 0-10
1 TOC 7.2 7.4 3. 0-9

34 3.0 2.9 3. 0-9
10 TOX 0.224 0.223 2 * I
43 0.33 0.37 ii *

<350.16 0 .19 !

10 4 0.014 0.O14 0. * I
132 0.115 0.105 9.

30 0.160 0.150 6.
73 TOG 6.2 5.3 7-

114 1.6 1.5 I
11964142 64. 6 . . "-
142 90. 9.

* No limits established

I

I
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* APPENDIX B

Spike Quality Control Report

3 Sample Spike Samp & Spike % cntrol
Sample Analyte Found Level Found Recovery Limits

53 Cyanide L/0.005 0.050 0.053 106. *
164 L/0.005 0.050 0.053 106.
176 L/0.005 0.050 0.055 110. *

65 Phenol 0.016 0.050 0.066 100.

126 L/0.005 0.050 0.051 102.
163 L/0.005 0.050 0.050 100.
179 0.2 1.8 1.6 78.3 TOC 7.4 10. 18. 106.
11 TOX 0.048 0.050 0.048 . *

44 0.026 0.050 0.048 a4.
86 0.035 0.050 0.052 34. *

105 0.004 0.050 0.040 73. *

133 0.01 0.050 0.016 14. *

123 0.01 0.050 0.045 62. *
79 0.026 0.050 0.064 76 *

73 TOC 6.2 10. 17. 10. 33-120
130 6.9 10. 17. 107. 33-12C)

3 * N~o limits established

I

U rThs ooin j S~or~sted for the exCiuSrve us* Of fho person partnership. or corporation to whrom it 8S addressed Si.socequent usea of te name of this comprany or any
'emoefr of 13 sff n connect on with the adivertising or solo of any Product O oroceSs will De granted only on contact This company accepts no leSo& ns oDi eucOt
.Or ro du m aeormince of nsoecton ar dlOr nalysis in god faith and according to the rules Of the trade and of sdOre

I



Laucks
Testing Labotories, Inc. Certificate
940 'outh Harney treet Seatfie. Washinglon 98108 (206)767-500

Chemistry Monziclogy and Technical Services

CLIENT Science Applications International Corporation LABORATORY NC 87360-a
476 Prospect Street
La Jolla, CA 92038 DATE Feb. 12, 1985
ATTN: Dana Errett

PO -'11-850423-33

REPORTON WATER & SOIL

SAMPLEI
DENTIFICATION Submitted 12/19/34 and identified as shown:

1) 35-5342 Dover AFB SWO0IB 12/14/84 1100

TESTSPERFORMED 2) 85-5343 Dover AFB 002B 12/14/84 1100
ANDRESULTS 3) 85-5344 Dover AFB O01B 12/14/84 1100

4) 35-5345 Dover AFB 002B 12/14/84 1100
5) 85-5346 Dover AFB SL-13 12/13/84 0900 ET
6) 85-5347 Dover AFB SL-14 12/13/84 0900 ET I
7) 35-5343 Dover AFB SL-15 12/13/84 0900 ET

3) 85-5349 Dover AFB SL-16 12/13/84 0900 ET
9) 35-5350 Dover AFB QA-20 12/14/84 0900 ET

10) 85-5351 Dover AFB SD-020 12/14/84 0900 ET
11) 85-5352 Dover AFB SD-021 12/14/34 0900 ET
12) 85-5353 Dover AFB SD-022 12/14/84 0900 ET
13) 85-5354 Dover AFB SD-023 12/14/84 0900 ET
14) 85-5355 Dover AFB SD-024 12/14/84 0900 ET
15) 85-5356 Dover AFB SD-025 12/14/84 0900 ET
16) 85-5357 Dover AFB SD-026 12/14/84 0900 ET

17) 85-5358 Dover AFB SD-027 12/14/84 0900 ET
17) 85-5359 Dover AFB SW-009 12/14/84 ET
19) 85-5360 Dover AFB SW-010 12/14/84 ET

10) 85-5361 Dover AFB SW-016 12/14/84 ET

20) 85-5362 Dover AFB QA-18 12/14/84 ET
2) 85-5363 Dover AFB QA-19 12/14/84 ET
23) 85-5364 Dover AFB SW-O09 12//14/84 FT
24) 35-5365 Dover AFB SW-010 12/14/84 ET

25) 85-5366 Dover AFB QA-18 12/14/84 ET
26) 85-5367 Dover AFB QA-19 12/14/84 ET
27) 85-5363 Dover AFB 0052-NA-016 6N-84-0538 12/14/84 ET
23) 35-5185 Dover AFB SW-O01 12/12/84 ET
29) 35-5136 Dover AFB SW-002 12/12/34 FT
30) 35-5187 Dover AFB QA-15 12/12/84 ET 0930I
31) 05-5188 Dover AFB QA-16 12/12/34 0930 ET
32) 35-5139 Dover AFB SW-O01 ]2/12/4 0930 ET
33) 35-5190 Dover AFB SW-O02 12/12/84 ET I
34) '25-5191 Dover AFB QA15 12/12/34 0930 FT

Ths repr I Subdrmtfed tor me exclusrye use of the person parnership. or corporatlon to whom,I IS addressed Subsequent use of the name of its company or any
member of is staff In connecIon ,ir Ie adverlisng or sale of any product o process wll te ganted only on contact This company accepts no faspOns5bfly ece0

K for te due performance of 'nspa o n rd/or analyss In good faith and according to he rules Of the trade and of soence

I
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SAI LABORATORY NO 87860-a

35) 85-5192 Dover AFB Qa-16 12/12/84 0930 ET
36) 85-5197 Dover AFB SW-001 12/12/84 0930 ET
37) 85-5198 Dover AFB SW-002 12/12/84 ET
38) 85-5199 Dover AFB QA-15 12/12/84 0930 ET
39) 85-5200 Dover AFB QA-16 12/12/84 0930 ET
40) 85-5201 Dover AFB SW-001 12/12/84 0930 ET
41) 85-5202 Dover AFB SW-002 12/12/84 ET
42) 85-5703 Dover AFB QA-15 12/12/84 0930 ET
43) 85-5204 Dover AFB QA-16 12/12/84 0930 ET
44) 85-5205 Dover AFB SD-1 12/12/84 ET

45) 85-5206 Dover AFB SD-2 12/1?/84 0930 ET
46) 85-5207 Dover AFB QA-17 12/12/84 1000 ET
47) 85-5089 Dover AFB MW-024 12/11/84 1030 ET
48) 85-5090 Dover AFB MW-025 12/11/84 1100 ET
49) 85-5091 Dover AFB MW-027 12/11/84 1430 ET
50) 85-5092 Dover AFB QA-12 12/11/84 ET
51) 85-5093 Dover AFB QA-13 12/11/84 ET
52) 85-5094 Dover AFB QA-14 12/11/84 1430 ET
53) 85-5107 Dover AFB MW-018 12/11/84 0900 ET
54) 85-5108 Dover AFB MW-019 12/11/84 0930 ET
55) 85-5109 Dover AFB MW-020 12/11/84 1000 ET
56) 85-5110 Dover AFB MW-024 12/11/84 1030 ET
57) 85-5111 Dover AFB MW-025 12/11/84 1100 ET

58) 85-5112 Dover AFB MW-027 12/11/84 1430 ET
59) 85-5113 Dover AFB QA-12 12/11/84 ET
60) 85-5114 Dover AFB QA-13 12/11/84 ET
61) 85-5115 Dover AFB QA-14 12/11/84 1430 ET
62) 85-5122 Dover AFB MW-015 12/11/84 0900 ET
63) 85-5123 Dover AFB MW-019 12/11/84 0930 ET
64) 85-5124 Dover AFB MW-020 12/11/84 1000 ET
65) 85-5125 Dover AFB MW-024 12/11/84 1030 ET
66) 85-5126 Dover AFB MW-025 12.11/84 1100 ET
67) 85-5127 Dover AFB MW-027 12/11/84 1430 ET
68) 85-5128 Dover AFB MW-001 12/11/84 FT
69) 85-5129 Dover AFB MI-02 12/11/84 1330 ET
70) 85-5130 Dover AFB MW-003 12/11/84 1400 ETI 71) 85-5131 Dover AFB QA-12 12/11/84 ET
72) 85-5132 Dover AFB QA-13 12/11/84 ET
72) 85-5133 Dover AFB QA-14 12/11/84 1430 ET

74) 85-5143 Dover AFB MW-024 12/11/84 1030 ET

This repoi :s su fnnted lor the lf~icliisfoo use of roe person. partnershrip. or corporation to whom it $a ddressed Subsequent use Of tie name Of this Company or any

member of t$ staff in connection with irg adverising or sale of any product or procel will be ranted only on cont Tr is comany accepts no reponmblht encept
for the due performance of ripection and/or analysis i gorod faith and according to the rulea of the trade and of soenceilt
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SAl ABCRATOPO 37S60-a I
75) 35-514a Dover AFB MW-025 12/11,84 1100 ET
76) 35-5145 Dover AFB MW-027 12/11/34 ET I
77 ?5-5146 Dover -FB QA-12 12/11/34 ET
73) 35-5147 Dover AFB QA-13 12/11/84 ET
79) 35-4148 Dover AFB QA-14 12/11/84 1430 ET
30) 35-5231 Dover AFB SD-003 12/13/84 1130 ET
31) 35-5282 Dover AFB SD-004 12/13/84 1115 ET
32) 35-5283 Dover AFB SD-O05 12/13/34 1050 FT
03 85-5284 Dover AFB SD-006 12/13/84 1000 ET I
34) 85-5235 Dover AFB SD-007 12/13/84 1035 ET
35) 35-5286 Dover AFB SD-008 12/13/84 0930 ET
36) 35-5207 Dover AFB SD-9 12/12/34 I
87) 35-5288 Dover AFB SD-10 12/12/34
33 85-5239 Dover AFB SD-il 12/12/34
39) 85-5290 Dover AFB SD-12 12/12/34
90 35-5338 Dover AFB SD-12 12/12/84 U
91) 25-5339 Dover AFB SW-012 12/12/84 FT
92) 35-5340 Dover AFB SW-013 12/12/84 ET
93) 25-53Q1 Dover AFB SW-014 12/12/34 ET
94) 35-5297 HAFB QA/QC 12/12/34 1300 Bailer Wash Vickers
95; 35-5298 HAFB QA/QC 12/12/14 1300 Blank Vickers
96) 35-5299 HAFB QA/QC 12/12/84 1300 Replicate well field =1 5530 Vickers
971) ,5-5300 HAFB well field =1 12/12/34 well 5-530 Vickers
93) 35-5301 HAFB Well field =2 12/12/84 1410 .ell 10 Vickers
99) 35-5312 HAFB QA/QC 12/1284 0920 Blank Vickers
100) 35-5313 HAFB QA/QC 12/12/8a 0920 Bailer Wash Vickers I
12) 5-5314 HAFB Well field =2 1212 'a 1410 well =10 Vickers
102) 35-5315 HAFB SP-4 12/12/34 0955 -4 Vickers
103) 35-5316 HAFB SP-4 12/12/34 0900 1-5 Vickers I
104) 35-5317 HAFB SP-4 12/12/34 0920 1-6 Vickers
105) 35-5318 HAFB QAiQC 12/12/84 0920 Replicate -6 Vickers
106) 85-5319 HAFB SP-6 12/12/14 0830 1-14 Vickers
107; 35-5320 HAFB QA/QC 12/12/34 0920 Bailer Wash Vickers
108) S5-5321 HAFB QA/QC 12/12/84 0920 Blank Vickers
109; 35-5322 HAFEB Well field =2 12/12,'34 iai0 Well =10 Vickers
110; 35-5323 HAFB 32- 4 1?!12,"94 0955 -4 Vickers I
111; J; -5321 HAFB SP-4 12/12,34 0900 1-5 VicKers
112) 35-5325 MAFB 02-4 12/12,/4 0920 1-6 Vickers
i13) 35-5326 HiFB 0A/0C 12/12/84 0920 Replicate 1-6 ickers

-537 HAFB P -6 12/12:34 0830 >-14 Vickers

S '4DO S C~4C C' ~ 4 ,4 C C4S'~' "4S~O C' ~' o nno"' a".OF ' 8350dd 'a~ SLCSOQ~enl 'Se 5' lm6 lame'), ' S '0 & yi

e151' Of ?S sa1 I eAAC 'l 5 no -',f I A' . Cl x? , P es *,,i D4 gront only on conto '",S :ompany aCCepIS ' 'eSoOn%,hOl¥v e.Ceo
o' FOr e ue 'O'Otanco c Q C' d 

d
'
r}
' ss~n~l~s.~ s~ r~od~n ~' A CCO ,' 0 " '.i 6 ! 'r'o do a"de a soence I
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SAI LABORATORY NO 87860-a

Sample Total Organic Carbon Purgeable Organic Carbon

parts per million (mg/L)

18 3.0 0.2
19 2.5 0.2
20 29. 0.2
21 12. L/0.1
22 18. 0.2
27 13. 0.1

-36 300. 58.
37 110. 16.
38 3.2 0.7
39 120. 11.

= 62 1.6 0.2
63 1.3 0.6
64 8.9 1.8
65 3.0 1.0

I 66 1.9 1.1
67 3.8 2.3
68 2.1 0.7
69 4.9 2.1
70 32. 1.6
71 0.4 0.1
72 0.7 L/0.1
73 4.7 2.2
90 4.4 0.8
91 4.9 0.2
92 4.1 L/0.1
93 5.3 L/0.1
99 0.4 L/0.1
100. 0.4 L/0.1
101 5.4 4.8
102 37. 26.
103 19. 11.
104 10. 6.1
105 12. 7.4
106 47. 30.

I Tis report is submitted for the exclusive use c! the person. partnership, or corporation ito whom it is addressed StLeluent use of the name of this company or any
mamber of its staff in connection with the advertising or sale of any product or proceu will be granted only on convect This company accepts no rsponsibility except
for the due performalnce of inspection and/or analysis in good faith and accordirng to the rules of Ih trade and of soence

I
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SAI LABORATORY NO 87860-a

Cyanide, parts
per million

Sample (mg/kg), dry basis

1 0.013 1
2 0.010

28* 0.010
29* 0.013
30* L/0.005
31* 0.013
47 0.006
48 L/0.005
49 0.006
50 0.006
51 0.010
52 0.006
94 0.007
95 0.007
96 0.009
97 0.012

98 0.007 I

U
I
I
I
I

This repr is submntled for the eclusNe use of the person partnership or corporation to whom it is addressfd Subsequent use of the name of this company or any
member of ris Sta in connecton .th the acntlsinq or sale of any product o process will be anted only on conract This company accepts no resonsibilty except
for the due performance of insOction and/or analysis in good faith and according to the rules of the trade and Of scence

I
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parts per million (mg/L)

3 4 32* 33* 34*

Phenol 44. 3.1 34. 0.026 L/0.005

35* 74 75 76 77

Phenol 0.056 L/0.005 L/0.005 L/0.005 L/0.005

78 79

Phenol 0.006 L/0.005

Sample # % Total Solids Sample # % Total Solids

5 81.6 44 60.0
6 80.9 45 83.9
7 81.1 46 86.9
8 79.2 80 84.6
9 70.0 81 82.2
10 68.4 82 79.6
11 68.4 83 75.9
12 62.9 84 82.6
13 77.4 85 28.3
14 65.1 86 75.6
15 71.3 87 70.9
16 76.7 88 52.8
17 79.3 89 57.5

This report is subrrwted for the exclusive use of the person. partnership. or corporation to whom it is addressed Subsequeni use of the name of this company or any
member of ts st I ,n connection with the advertising or sale of any produCt or process will be granted only on contact This company accepts no responibiity except
for the due oerlormance of inspection and/or analysis in good faith and accorling to the rules of the trade and of scence
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SAI ABORATOAY NO 87860-a

Note: Balance of results to follow upon completion.

Key

L/ = "less than"I
* = samples were received unpreserved

Respectfully submitted,

Laucks Testing Laboratories, Inc.I

JMO:veg

ThS filoorl s vtrawtted for IMOex ectre use of the Dorsch parinarShro or 00roo1alon to whom if if addressed Sfb~quent use of I"r name of tisa comoany or any

membeorr of is staff nl connection 2Mff the adveriSrftg or sale of any product or process *.it o granted only on contract Tis company accof flo m111pOnsbly *t.ool

,\s fo ~e ue rfomn'aence of "Daection andfor anatyis n good faith and according to nhe rules of te trade and of sOclce
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SAI LORATORY No 87860-a

I
APPENDIX A

Replicate Quality Control Report

Control
Sample Analyte Replicate 1 Replicate 2 % Relative Error Limits

30 Cyanide 0.056 0.060 7. 0-13
98 Cyanide 0.064 0.058 10. 0-13
84 Phenol 0.049 0.048 2. 0-10
20 TOC 29. 31. 7. 0-9
63 TOC 1.3 1.4 7. 0-9
71 TOC 0.4 0.4 0. 0-9
103 TOC 19. 19. 0. 0-9

I
I
I
I

This reOO n r r s eclusIve use ot f Me pro Oilnersh o of ofDoration to whonm it is a freu S ouq , s o t e ifame1 at this COmpany 0r an"
rn m r, Of staff ,n connection wt the adverising or sae of amy Droiuc or process wll be granted Only on coflnract This cormDmy accepts no ,es moonmbty ecei
f df in* due perlornencl of insoction andlor analysis in g flathll and accolrding to the rule of the trde And Of S1o41mC
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SAI A SORATORY"%C 87860-a I
APPENDIX B I

Spike Quality Control Report

Sample Spike Samp & Spike Control
Sample Analyte Found Level Found Recovery Limit

30 Cyanide L/0.005 0.050 0.056 112. 72-114
98 Cyanide 0.007 0.050 0.058 102. 72-114
34 Phenol L/0.005 0.050 0.049 98.
21 TOC 12. 10. 23. 110. 83-120
73 TOC 4.7 10. 15. 103. 83-120

I
I
1
I
I
I
I

ThS eoon S S orm ed for the RxcISO wSe Of the WSWfo parmnergf, or Coroorition to *Morn I ,S idforSsed Ssequont jse of *e n"me of thil COmomnv 0' any

menmoo, of s sltam n Connectonr -In e fp e rrvensifng or salm of any proauct or fOc OIs I1l Do granted only on c nC Ci ThS com foany &CC*epl no $oponS.O.ty C ,Ce I
tot' t he oue pe rofrnnCe of ,n$ ctiOn wrdo

r
analySi$ n 9 faithl a1nd accoring to th~e ruios of the (tde an: of Science
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940 Soulh Harney Shteet. Seatl e.Washinilon 98108 (206)767-5060

Chemrirs Mtkic o and Technral ServiesI
CLIENT Science Applications International Corporation LABORATORYNO 87860-b

476 Prospect Street
La Jolla, CA 92038 DATE Feb. 19, 1985
ATTN : Dana Errett P O #1-850423-3 3

REPORTON WATER & SOIL

SAMPLEi0ETFCATON Samples are identified as shown in report #87860-a,
dated Feb. 12, 1985.

TESTS PERFORMED

AND RESULTS

Total Organic Halogens as Cl

I Sample Number parts per million (mg/kg), dry basis

5 2.9
6 1.8
7 1.1
8 0.26
9 0.96
10 1.1
11 0.98
12 0.97
13 0.63
14 0.8915 0.65
16 0.53

17 0.24
44 16.
45 0.12
46 0.18
80 0.15
01 1 /0~U.L -/U.'

82 0.31
83 0.20
84 0.27
85 1.8
86 2.1
87 3.1
88 0.89
89 0.59

Tfhis report is suorraffed for the exclusrre use of the person, partnership. or crporation to whfom it is addressed Sub~seqtuent use of the name of tis company of any
member of its staff in connection with the advertising or Sale of any product or process will De granted only on con ct This company accepts no responsiblity except
o ft due perormance of inspection aifd/or analyss in good faifh and according fo the rules of the trade ano of scence

I
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SAI ABCRA 'P . 87860-b

Total Organic Halogens as Cl

Sample Number parts per million (mg/L)

23 0.094
24 0.066

25 0.066
26 0.094
40 1.2
41 1.2

42 0.10
43 1.5
53 0.12
54 0.13
55 0.12
56 0.10
57 1.0
58 1.4
59 0.10
60 0.10
61 8.2
107 0.041
108 0.039
109 0.039
110 0.044

112 0.10
112 0.049
113 0.052
114 0.036

Key

L/ = less than Respectfully submitted, I
Laucks Testing Laboratories, Inc.

JMO:veg 

I

This repori iS suomt!ted for The ercluSrve use of ie person pSOne'Sh or Coto dlor 1o hom I s Addressed SurseQuenl se of 'he name of hs ,'om n v I v

member of 'Is Staff in :onneCtlon rf h IIe advetSrfq or sate of any orodlCf or proCeSS .,,I be ganted o'nly on contract Th,, ompany accepts no 'eSponsobfliv ercep

for fhe due performance of nspeCllon d /or analySis i q*rrO faith and aCcordong to the 'ules o the I'Ade and ' Soence

I



Laucks
Testing Laboratories, Inc. Certificate
940 South Hlirney Street. Seattle. Washington 98108 (206)767-5060

Chemistry Mict&b*o9. and Technical Services

CLIENT Science Applications International Corporation LABORATORY NO 87905-a
476 Prospect Street
La Jolla, CA 92038 DATE Feb. 12, 1985
ATTN: Dana Errett

PO 411-850423-38
REPORTON WATER & SOIL

SAMPLE
IDENTIF!CATION Submitted 12/21/84 and identified as shown:

1) 85-5441 HAFB FPTA-2 12/13/84 1355 248 Vickers
TESTSPERFORMED 2) 85-5442 HAFB FPTA-2 12/13/84 1420 1-13 Vickers
ANDESULTS 3) 85-5443 HAFB SP-5 12/13/84 1435 1-19 Vickers

4) 85-5444 HAFB QA/QC 12/13/84 1435 Bailer Wash Vickers
5) 85-5445 HAFB QA/QC 12/13/84 1235 Replicate 1-19 Vickers
6) 85-5446 HAFB QA/QC 12/13/84 1435 Blank Vickers
7) 85-5447 HAFB SP-5 12/13/84 1500 1-18 Vickers
8) 85-5448 HAFB FPTA-2 12/13/84 1355 248 Vickers
9) 85-5449 HAFB FPTA-2 12/13/84 1420 1-13 Vickers
10) 85-5450 HAFB SP-5 12/13/84 1435 1-19 Vickers
11) 85-5451 HAFB QA/QC 12/13/84 1435 Bailer Wash Vickers
12) 85-5452 HAFB QA/QC 12/13/84 1435 Replicate 1-19 Vickers
13) 85-5453 HAFB QA/QC 12/13/84 1435 Blank Vickers
14) 85-5454 HAFB SP-5 12/13/84 1500 1-18 Vickers
15) 85-5071 HAFB SP-1 12/10/84 0905 SL-1 Vickers
16) 85-5072 HAFB SP-1 12/10/84 0910 SL-2 Vickers
17) 85-5073 HAFB SP-1 12/10/84 0920 SL-3 Vickers
18) 85-5074 HAFB SP-1 12/10/84 0920 SL-4 Vickers
19) 85-5075 HAFB QA/QC 12/10/84 0930 SP-i, SL-4 Vickers
20) 85-5302 HAFB SP-1 12/12/84 1200 SD-2 Vickers
21) 85-5303 HAFB SP-1 12/12/84 1150 SD-1 Vickers
22) 85-5304 HAFB QA/QC 12/12/84 1200 SP-1, SD02 Vickers
23) 85-4054 HAFB 55 1-SB-i 11/6/84 1009 2.5'-4.0' BLS Vickers
24) 85-4055 1-SB-2 11/6/84 1015 4.0-5.3 BLS interval
25) 85-4056 1-SB-3 11/6/84 0929 4.5-5.0 BLS interval Refusal @ 5
26) 85-4057 7-SB-2R 11/6/84 1428
27) 85-4058 12-SB-i 11/6/84 1310
28) 85-4059 12-SB-2 11/6/84 1159
29) 85-4914 10-IDR 11/6/84 Drumard Cuttings from well
30) 85-4915 4-3DR Drumard Cuttings from well
31) 85-5208 Dover AFB SD-i 12/12/84 EFT
32) 85-5209 Dover AFB SD-2 12/12/84 EFT
33) 85-5210 Dover AFB QA-17 12/12/84 EFT 1000
34) 85-5218 Dover AFB SD-9 12/12/84 EFT

* ~ This report is Submitted for the exclusie use of the person. partnership, or corporation to whiorm it IS addrassed Subseequent use of the name of thlis company or any
member of is staff in connection with Me advertising Of sale of any product o process will be ranted only on convact This company accepts no responsibility except
for the due performance of inspection ad/or analysis in good faith and according to the rules of the trade and of scence
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35) 85-5219 Dover AFB SD-1O 12/12/84 EFT
36) 85-5220 Dover AFB SD-11 12/12/84 EFT
37) 85-5221 Dover AFB Sd-12 12/12/84 EFT
38) 85-5291 Dover AFB 0052-50-003 GL-84 12/13/84 1130 EFT
39) 85-5292 Dover AFR 0052-50-004 GL-84 12/13/84 1115 EFT
40) 85-5293 Dover AFB 0052-50-005 GL-84 12/13/84 1050 EFT
41) 85-5294 Dover AFB 0052-50-006 GL-84 12/13/84 1000 EFT
42) 85-5295 Dover AFB 0052-50-007 GL-84 12/13/84 0935 EFT
43) 85-5296 Dover AFB 0052-50-008 GL-84 12/13/84 0930 EFT
44) 85-5385 Dover AFB SD-17 12/14/84 9:05 EFT
45) 85-5386 Dover AFB SD-019 12/14/84
46) 85-5391 Dover AFB SL-13 12/13/84 EFT
47) 85-5392 Dover AFB SL-14 12/13/84 EFT
48) 85-5393 Dover AFB SL-15 12/13/84 EFT
49) 85-5394 Dover AFB SL-16 12/13/84 EFT
50) 85-5395 Dover AFB QA-20 12/14/84 0900 EFT
51) 85-5396 Dover AFB SD-020 12/14/84 0900 EFT I
52) 85-5397 Dover AFB SD-021 12/14/84 0900 EFT
53) 85-5398 Dover AFB SD-022 12/14/84 0900 EFT
54) 85-5399 Dover AFB SD-023 12/14/84 0900 EFT
55) 85-5400 Dover AFB SD-024 12/14/84 0900 EFT
56) 85-5401 Dover AFB SD-025 12/14/84 0900 EFT
57) 85-5402 Dover AFB SD-026 12/14/84 0900 EFT
58) 85-5403 Dover AFB SD-027 12/14/84 0900 EFT

I

I
I

This report is subrTstld for the @xCluSNe use of the person partnership, or crporation to whom it i addressed Sbsoquent use of tre name of this company or any
momber of its staff in connec:ion with the advertising Or sale of any product O procoa will be ganted Only on contact This company accepts no responsbility except
for the due performance of inspection andlor analysis in godo faith and according to the rules Of the trade and of soence
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*_ Samples 29 & 30 were analyzed in accordance with 40 CFR, Part 261.24 for EP
* Toxicity, with results as shown below:

concentration, mg/L (parts per million)

29 30 MCL

Arsenic L/0.1 L/0.1 5.0
Barium 1.0 0.5 100.
Cadmium 0.04 0.04 1.0
Chromium L/0.1 0.1 5.0
Lead 0.4 0.6 5.0
Mercury L/0.005 L/0.005 0.2
Selenium L/0.1 L/0.1 1.0
Silver L/0.1 L/0.1 5.0

Samples were further tested as follows:

I1 2 3 4 5 6 7

parts per million (mg/L)

Total Organic Carbon 2.2 5.6 7.0 0.6 9.4 1.2 22.
Purgeable Organic Carbon 0.5 1.9 3.8 0.1 5.9 0.3 14.

Total Organic Carbon, %

I 23 24 25 26 27 28 31

2.0 L/0.1 0.6 1.0 0.6 0.6 3.2

32 33 34 35 36 37 38

1.2 L/0.1 0.3 1.8 2.3 1.3 0.3

I
U This report is subritted for the esxcus"e use of the pers n, partnership, or orporton to whom it to addressed Subsequent use of the name of this companV or any

member of its staff in Connection with the advertising or sale of any product or process will be granted only on contrct This company accepts no responibility except
for the due performaunce of inspection and/or analysis in good faith and according to the rules of the trade and of soence
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1
Total Organic Carbon, %

39 40 41 42 43 44 45 1

0.9 0.1 2.2 L/0.1 4.4 0.2 0.9

46 47 48 49 50 51 52

0.3 1.1 1.4 0.3 4.1 2.3 4.8

53 54 55 56 57 58 U
2.4 4.2 3.4 4.6 1.3 1.5

Cyanide, parts
per million

Sample (mg/kg), dry basis Total Solids, %

15 i.3 72.9
16 0.6 91.1
17 0.7 32.1
18 0.3 73.3
19 0.8 72.2
20 3.0 83.3
21 0.6 87.0
22 3.9 84.0
31 0.2 30.6
32 0.2 83.9
33 0.2 84.9
38 0.2 75.8
39 0.7 7S. 140 0.2 79.4

SThis report S SUbrrtned for the eXClusive use of the person. partnefrship or corporation to whom it is addressed Siirtent use of th, name of this company or any

member of Is staff in connection with t e adverlising or sale of any product or process will be granted only on convsct This company accepts no responsibility except
for the due performence of inspection aid/or analysis in good faith and according to the rules of the trede and of scence
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Cyanide, parts
per million

Sample # (mg/kg), dry basis Total Solids, %

41 0.8 57.3
42 0.1 78.7
43 1.1 30.0
46 0.3 83.0
47 0.4 82.8
48 0.4 79.0
49 0.1 70.0

3 parts per million (mg/kg), dry basis

31 32 33 38 39

Phenol 3.2 0.1 L/0.1 0.3 L/0.1

40 41 42 43 46

Phenol L/0.1 0.1 L/0.1 0.5 L/0.1

I 47 48 49

Phenol L/0.1 0.9 0.8

I
I
I

This report is SuOmfied for the .XcIueVe use of the person. partnership, of orponltiont to Whom it 1s addressed, Subsequent use of tie name of this company or any
S- member of its staff in connection with $ie advertising or sale of any product or procesa will be granted only on conract This company accepts no reaponaIbty except

for the due perfofrrlrtce of inspesiction and/or analysis in good faith aind according to he ruin of the trade and of eiaence
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parts per million

8 9 10 11

Total Organic Halogens
as Cl 0.025 2.2 0.026 0.020

12 13 14

Total Organic Halogens

as Cl 0.025 0.018 0.046 1
27 28

Total Organic Halogens
as Cl, dry basis 0.10 0.10

Key I
L/ = "less than"
MCL = Maximum Contamination allowed per regulation.

Note: Balance of results to follow upon completion.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

t' //M. wen I
JMO:veq 

/.M. Owens

I This report s submitted for the exclusive use of the person partnership, or corporation to whom it is addressed Slaoaquent use of the name of this Company or any
member of is staff in connection with t e advertlsing or sale of any product or process wilt oe granted only On contraCt This company accepts no lliDonsilitly except
for Ite due performa4nce of ipei o rt dl~ or anlsisl in good faith andl according to Me rules of thel frod# and of sietnce
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APPENDIX A

Replicate Quality Control Report

Control
Sample Analyte Replicate 1 Replicate 2 % Relative Error Limits

16 Cyanide 1.4 1.3 7. 0-10
1 TOC 2.0 2.2 10. *

31 Phenol 9.4 9.3 1. 0-10
49 TOC 0.3 0.3 (0.) *
8 TOX 0.025 0.027 (0.002) *

10 spike TOX 0.042 0.038 (0.004) *

34 TOC 0.3 0.4 (0.1) *

37 TOC 1.3 1.6 21. *
43 TOC 4.4 4.7 6.6 *

52 TOC 4.8 5.5 14. *

58 TOC 1.6 1.5 6.4 *

parentheses () indicate absolute, rather than relative, error.I indicates none established

I
I

I

This report is submitted for the exclusive use of the person, partnership, or oorporation to whom it is addressed Subsequent use of the name of this company or any
member of its stall in connection with te advertising or sale of any product or proceas will be ganted only on conraect This company accepts no responsibility except
for the due performance of inspectiton ndo, analysis in good faith and according to the rules of the trade and of sience
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APPENDIX B

Spike Quality Control Report I
Sample Spike Samp & Spike %

Sample Analyte Found Level Found Recovery

16 Cyanide 0.6 1.0 1.4 80.
1 TOC 2.2 10. 13. 108.

31 Phenol 3.2 6.2 9.4 100.
10 TOX 0.026 0050 0.042 32.
10 TOX 0.026 0.050 0.038 24.

I
I
I
I
I
I
I

This report s SubMittd for the eXclrJSNe use Of the person, parlnerShp, or corporation to whom it is addressed Subsequent use of the name of this Company or any
membear of s staff in connection with the advertising of sale Of any product or process will be granted only on contract This company accepts no responiblity except
for the due performance of inspection idlor analysis in good faith and according to the rules of the trade and of science

I
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CLIENT Science Applications International Corporation LABORATORYNO 88149

476 Prospect Street
La Jolla, CA 92038 DATE Feb. 13, 1985
ATTN: Dana Errett

P0 #11-850423-38
REPORTON WATER & SOIL

SAMPLE
IDENTIFICATION Submitted 1/17/85 and identified as shown:

1) 85-4029
TESTSPERFORMED 2) 85-4030
TND ESULTS 3) 85-4031

4) 85-4032
5) 85-4033
6) 85-4034
7) 85-4035
8) 85-4036
9) 85-4060
10) 85-4061
11) 85-4062
12) 85-4063
13) 85-4064
14) 85-5687 2-812-06-18C-56 Dover AFB DR-I 1/9/85 Drum Cuttings
15) 85-5688 2-812-06-18C-56 Dover AFB DR-I 1/9/85 Drum Cuttings

Sample #15 was analyzed in accordance with 40 CFR, Part 261.24 for EP

Toxicity, with results as shown below:

concentration, mg/L (parts per million)

I 15 MCL

Arsenic L/0.1 5.0
Barium L/0.5 100.
Cadmium L/0.02 1.0
Chromium L/0.1 5.0
Lead L/0.2 5.0
Mercury L/0.005 0.2
Selenium L/0.1 1.0iSilver L/0.1 5.0

* ~ This repor :s submiatted for the exclusive use of the person, parlnership, or orporation to whom it is addressed Subsequen! use of the name of this Company or any
mem~ber of ,is st aff in connection with the advertising or safle of any product or process will be granted only on contact This company accepts no responsibility except
for the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science

I
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Samples were further tested as follows:

parts per million (mg/kg), dry basis

2 3 4 5 6

Total Organic Halogens
as Cl 3.5 2.6 2.5 4.4 2.4 3.8

7 8 9 10 11 12

Total Organic Halogens 

I

as Cl 3.3 3.4 4.0 2.4 2.2 2.8

%, dry basis

1 2 3 4 5 6

Total Organic Carbon 0.4 L/0.1 L/0.1 1.2 1.3 1.5

7 8 9 10 11 12 I
Total Organic Carbon 3.5 1.6 2.8 3.2 4.5 3.6 I

1 2 3 % 4 5 6

Total Solids 82.4 81.9 87.0 81.0 86.0 31.2

7 8 9 10 1i 12

Total Solids 90.0 79.8 30.9 92.0 90.9 29.0 1
I

This report , submitted for the exclusu e use of the person partnership or orporatio to wfhor it .s addressed Sbseoquent use Df the rre of IhS company of any
membe( of ,is staff ,n connection with the advtllsinq or ale of any product or process -il be granted only on contact Tn,$ comDan accepts no ffsoonsAb1lfv 01cetD
for the due perforrmrance rf nsporloln M'dlOt analys s n good faith and according to the rules of the trade and of science

I
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13

parts per million (mg/L)

Total Organic Halogens as Cl L/O.02
Total Organic Carbon 1.6

Sample #14 was tested for ignitability with the following result:

The sample is a solid and is not capable under standard conditions of causing

fire through friction, absorption of moisture, or spontaneous chemical changes.
The sample will not ignite or burn even when exposed to heat and flame.

Key

L/ = "less than"
MCL = Maximum Contamination allowed per regulation.

Respectfully submitted,

Laucks Testing Laboratories, Inc.

M.Owens

JMO:veg

This report :s subrrstted for the exclusrve use of the person parinership. or orporation to whom it is addressed Sutsequent use of the name of this company or any

mmoo, of Is staff in connection with the advertising or sale of any product or process will Oe granted only on contract This company accets no responolity except
for lhe due performance of insetion andlor analysis in good faith and according to the rules of the trade and of soence
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I

APPENDIX A

Replicate Quality Control Report I

Sample Analyte Replicate I Replicate 2 % Relative Error U
2 TOX 2.4 2.6 3.
2 TOC L/0.1 L/0.1 0.
8 TOC 1.6 1.6 0. I

I
I
I
I
a
I
I

Thiso n is srotbmied to, te en ch jsree s of the person partnrtshp or Corporation to whom it is addressed SlbtSeluent use of the amir Of COl roS Or any
mvember of Ts staff n connection with hs adcerlsinq or safe o any tDf l c0 pe rocess wil be anted n Iy on cor act Ths company accepts no 'O$ s ohs.ty eicept
tor the doe performance of inspecton ardo analys in g Ninth 0 j 9 1 t , ac.ot! S 0 fine tt 'ane , a
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APPENDIX B

Spike Quality Control Report

Sample Spike Samp & Spike %
Sample Analyte Found Level Found Recovery

2 TOX 2.6 6.1 9.0 105.

Th$ report i subrmiel for he,. ,e of i.fe person par nershlp. or corporation to whom it is addressed SubseQuenl use of the name of this company or any
Illmr e, 113 r5a in connecton with e adverting or sale o any product or process will be granted only on conact Thils company accepts no responsiblity except

or the due perfo rmnce of nspecton and/or analysis in 900d faith and according to the rules of lhe trade and of scence
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CLENT Science Applications International Corporation ABORArACRf'.0 38149-b

476 Prospect Street
La Jolla, CA 92038 DArE Feb. 20, 1985
ATTN: Dana Errett

PO #11-850423-38
REPORT ON S01L

SAMPLE

IDENTIFCATON Submitted 1/17/85 and identified as shown in our report #88149,

dated Feb. 13, 1985.

TESTS PERFORMED

AND RESULTS

Sample 415 was analyzed in accordance with 40 CFR, Part 261.24 for EP
Toxicity, with results as shown below: U

concentration, mg/L (parts Der million)

15 M1C

L indane L/0.0005 0.4 I
Endrin L/0.0005 0.02
Methoxychlor L/0.001 10.0
Toxaphene L/0.005 0.5 I
2,4-D L/0.001 10.02,4,5-TP L/0.001 1.0

Key I

L/ = "less than"
MCL = Maximum Contamination allowed per regulation. I

Respectf, I1y s.bni tei,

L ajcks Te tinu ahr tori'o -

J M g ewen

srpo i ttrerl for hre exicirshe use of the person Qarinersi or oorporatfon to whromr Is addresWe SutEseoorr en rsrr a rnp - ,i
• ember of is sla cono ecnon th e advertising or sale of any product or pro-ess will 13e granted onlr onr acl 

T
hiS rompaL,, akic , V " i

for O due oerlortartO nce of n ection anrior analysis in god faih and according to the rules of !"e !rade and of soence I
I



1.0. 01001815-18

DATA SUMMARY

(EPA METHOD 8010 & 8020)

Client: Science Applications Date Collected: 12-111-84
Sample i.D. : 85-5175 5 ~~Date Recei ved by Lab: 12-28-84
Sample Matrix: Sediment Date Analyzed: 1-8-85

jig/Kg lig I g

1.5 Benzene 54.9 Toluene

<0.1 Bromodichloromethane 3.2 1,1 ,l-Trichloroethane

0.7 Bromoform <0.1 11 l,2- Tri chl oroethane
<0.1 Bromomethane 2.9 Trichloroethene

< 0.1 Carbon Tetrachloride ND Trichlorofluoromethanie

e 0.8 Ch 1orobenze ne < 0.2 Vinyl Chloride
<0.8 Chloroethane

<0.2 2-Chioroethyl vinyl ether

<- 0.1 Chloroform

<0.2 Chloromethane

<0.1 Dibromochioromethane

13.0 1 ,2-Dichlorobenzene
<0.4 1,3-Dichlorobenzene ND =Not Detected, l imit of

< 0.6 1 4-Di chlorobenzene detection for this
ND Dichlorodifluoromethane compound has not been
3.6 1,1-Dichioroethane fully evaluated.

<0.1 1 2-Dichloroethane

<0.1 1,1-Dichioroethene

<0.1 trans-1 2-Dichloroethene
<0.1 1 2 Dichloropropane
<0.1 cis-l ,3-Dichloropropene

< 0.1 trans-l ,3-Dichloropropene

<0.1 Ethyl Benzene

<0.5 Methylene Chloride

<0.4 1 1,2,2-Tetrachloroethane

4.5 Tetrachloroethene

16



>.D. e:-9L"E!5-9 I

VOLV:_E OK ; : A A ,S .VI
,T A UMM AP'

(EPA METHOD SCIr & 202r"

Client; Science A plicatiors Date Cc'lecte : 12-11-84
Sample.. 85-5176 Dte Received tLa:- 12-2E-'

Sample Matrix: Sediment Late Aralyzed. >--5 I

40.7 Benzene 658 ToU ene

0.1 Sromodicnlorometnane 12.0 2,'i , n- , 0cetna-e

C.7 Bromoform 0.1 ,1 ,2- cri o oraetane

0._ _ Bromomethane 65.5 Tricbioroenene

0.1 Carbon Tetracnlcride ND richlorcfIurometnarne

1.8 Chlorobenzene < 0.2 Viry2 Chloride

0.8 Chloroethane i

* 0.2 2- Chl oroethyl vinylether

* 0.1 Chloroform

0.2 Chloromethane

< 0.1 DibromochIoromethane

273 1 ,2- Di ch I orobenz ene i
34.3 1,3-DichIorobenzene ND Not Detected, limit of

detection for this
< 0.6 1 ,4-Dichlorobenzene compound has not beer I

ND Dichlorodifluoromethane fully evaluated.

202 1 ,I-Dichloroethane

1. 1 1 ,2-Dichloroethane

8.2 1 ,I-Dichloroethene

229 trans-l ,2-Dichlo roethene

0.6 1 ,2-Dichloropropane

<0.1 cis-1,3-Dichloropropene i
< 0.1 trans-i ,3-Dichlorcoropene

0.1 Ethyl Benzene i

45.9 Methylene Chloride

< 0.4 1,1 ,2,2-Tetrachloroethane 5
105 Tetrachloroethene

171



1.D. 01-001815-20

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

(EPA METHOD 8010 & 8020)

Client: Science Applications Date Collected: 12-11-84

Sample 1.0.: 85-5177 ~Si Date Receivec by Lab: 12-28-84

Sample Matrix:- Sediment Date Analyzed: 188

j.g/Kq uig/K9

0.2 Benzene <0.4 Toluene

<0.1 Bromodichioromethane 2.9 1,1 Il-Trichloroethane

<0.7 Bromoform <0.1 1, l 2-7Trichlorcethane

-0.1 Bromomethane 2.4 Trichloroethene

<0.1 Carbon Tetrachloride ND Trichlorofluoromethane

<0.8 Chlorobenzene <0.2 Vinyl Chloride

<0.8 Chioroethane

<0.2 2-Chloroethyl vinyl ether

<0.1 Chloroform

<0.2 Chioromethane

<01Dibromochioromethane ND =Not Detected, limit of
0.1 detection for this

1.2 1,2-Dichlorobenzene compound has not been

<0.4 1,3-Dichlorobenzene fully evaluated.

0.6 1 ,4-Dichlorobenzene

ND Dichiorodi fluoromethane

<0.1 1,l1-Di chi1oroethane

<0.1 1 ,2-Dichloroethane

<0.1 1,1-Dichioroethene

<0.1 trans-i ,2-Dichloroethene

<0.1 1,2 -Di ch 1oropropane

<0.1 cis-1 3-Dichloropropene

< 0.1 trans-i ,3-Dizhloropropene

<0.1 Ethyl Benzene
< 0.5 Methylene Chloride

<0.4 1,1 ,2,2-Tetrachloroethanle
4.5 Tetrachioroethene

18



I.D. 01-001815-21 I
VOLATILE ORGANIC ANALYSIS I

DATA SUMMA,'Y

(EPA METHC 8010 & 8020) 1
Client: Science Applications Date Collectec: 12-11-84 1

Sample I.D.: 85-5387 L Date Received by Lab: 12-28-84

Sample Matrix: Sediment Date Analyzed: 1-8-85 I

jg/Kg '0g,/K Qn

- 0.2 Benzene " 0.4 Toliene

<0.1 Bromodichloromethane 2.4 1 ,', I-Triclc roe*'.a.e

< 0.7 Bromoform - 0.1 1,1,2-Tr-c!oroethare

0.1 Bromomethane 1.9 Trichlors'1ene

< 0.1 Carbon Tetrachloride ND Tricnlorofluorometnane

< 0.8 Chlorobenzene < 0.2 Vinyl Chloride

< 0.8 Chloroethane

< 0.2 2-Chloroethylvinylether

0.1 Chloroform I
< 0.2 Chloromethane ND = Not Detected, limit of

< 0.1 Dibromochloromethane detection for this
compound has not been

< 0.4 1,2-Dichlorobenzene fully evaluated.

< 0.4 1,3-Dichlorobenzene

< 0.6 1,4-Dichlorobenzene

ND Dichlorodifluoromethane

< 0.1 1,1-Dichloroethane

< 0.1 1,2-Dichloroethane

< 0.1 1,1-Dichloroethene I
< 0.1 trans-l,2-Dichloroethene

0.1 1 ,2-Dichloropropane

* 0.1 cis-l ,3-Dichloropropene

*0.1 trans-l,3-Dichloropropene

0.1 Ethyl Benzene 5
< 0.5 Methylrne Chloride

< 0.4 1,1,2,2-Tetrachloroethane i

18.9 Tetrachioroethene

20 1
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I.D. 01-001815-22

VOL AT IL E ORGANIC AA~

DATA SUMMAPY

(EPA METHOD 8010 & 8020)

Cl ie.,t : Science Applications Date Collected: 12-11-F4

Sample 1.D.: 85-5388 'S 1 Date Recei ved by Lab:- 12-28-84

Sample Matrix: Sediment Date Analyzed: 1-8-85

jig/Kg_______ __

<0.2 Benzene 0.4 T oluene

< 0.1 Bromodichioromethane 2.3 l1 l I-T r'*cnl oroetnare

<0.7 Bromoform 0. 1,1 I~ I ri c "icroe~narc-

<0.1 Bromomethane 1.3 Tri chlcr-etniene

< 0.1 Carbon Tetrachloride ND Trichlorofluoronethdre

<0.8 Chlorobenzene <0.2 Vinyl Chloride

<0.8 Chloroethane

<0.2 2-Chloroethyl vinyl ether

< 0.1 Chloroform

<0.2 Chioromethane

<0.1 Dibromochloromethane ND =Not Detected, limit o'

< 0. 1 -D ch orbenenedetection for this
0.4 ,2-Dchioobenenecompound has not beer

< 0.4 1,3-Dichlorobenzene flyeautd

< 0. 6 ,-Dichlorobenzene 

f l y e a 
u t d

ND Dichlorodifluoromethane

<0.1 1l l-Di chl1oroethane

<0.1 1 ,2-Dichloroethane

<0.1 1,1-Dichloroethene

<0.1 trans-i ,2-Dichloroethene

<0.1 1 ,2-Dichloropropane

< 0.1 cis-I,3-Dichloropropene

<0.1 Ethyl Benzene

< 0.5 Methylene Chloride

<0.4 1,1 ,2,2- Tet rachlIoroethane

0.6 Tetrachloroethene
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I
I.D. 01-001815-24

VOLATILE ORGANIC ANALYSIS

DATA SUMMARY

(EPA METHOD 8010 & 8020)

5 Client: Science Applications Date Collected: 12-11-84

Sample I.D. : 85-5390 .:L 1 Date Received by Lab : 12-28-84

3 Sample Matrix: Sediment Date Analyzed: 1-8-85

I jig/Kg ug/Kg

< 0.2 Benzene < 0.4 Toluene

< 0,1 Bromodichloromethane 0.9 1,11,l-Tricnloroethane

0.7 Bromoform < 0.1 1,1 ,2-Trichloroethane

3 0.1 Bromomethane '.5 Trichloroethene

< 0.1 Carbon Tetrachloride ND Trichlorofluoromethane

< 0.8 Chlorobenzene < 0.2 Vinyl Chloride

< 0.8 Chloroethane3 < 0.2 2-Chloroethylvinylether

< 0.1 Chloroform

< 0.2 Chloromethane ND Not Detected, limit of

< 0.1 Dibromochloromethane detection for this

< 0.4 1,2-Dichlorobenzene compound has not been
fully evaluated.

< 0.4 1,3-Dichlorobenzene
< 0.6 1,4-Dichlorobenzene

3 ND Dichlorodifluoromethane

< 0.1 ll-Dichloroethane

< 0.1 1,2-Dichloroethane

< 0.1 1,1-Dichloroethene

0.1 trans-l,2-Dichloroethene

0.1 1,2-Dichloropropane

< 0.1 cis-1 ,3-Dichloropropene

3 < 0.1 trans-i,3-Dichloropropene

< 0.1 Ethyl Benzene

£ 102 Methylene Chloride

< 0.4 l,l,2,2-Tetrachloroethane

2.0 Tetrachloroethene

23
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Technologies,! c --

U
>0. 01- 71 ,

January 31, 19U_ 5

Sc ience App! icationo, Interna-t',cnal Corr.I
475 P -ospect Street
La molla, CA 92038

.ttertion: Dana Irett,'onra 'i:kelooD

Purchase Order No.: !1-?5043-32 3
On December 28. 1984 Analytical Technologies, irc. received seen 7;
sewer discharge samples, six (6) water samples, and eleven (11)I
sediment samples for analysis of volatile organic acids (VO.,1
cyanides (CN), chemical oxygen demand (COD), and phenol.

Analysis of VOA was performed by gas -hromatograDhy with Hall detector 1
and photoionization detector, in accordance with EPA metnod 601,602
for the water samples and 8010, 8020 for the soil samples. Samoles
85-5171, 85-5172, 85-5173, and 85-5174 were mostly liquid sampies. l
and were analyzed in accordance with EPA methods 601 and 602. Analysis
Df Dhenol for five (5, of the sewer discharce samples was peformed
y' a direct photometric method, in accordan,-e ,.iith .,tandard Methods
for the Examination of Water anc Waste water 510c. Analvsis of
COD for the sever, (7) sewer d4schar-e samples was e,-"r-ed by ,.,e-
method in accordance with EPA ",thod and the analvsis of CN for
t_.4o (2) of the sewer discharae sam-ooe wa2 per->-'eo c, wet metrods 1
=n accordance .,ith IT-eth d-

Attached are the analytical res lt.

,-: n  . ,Strand M,,,(

"Suppoct Services Mq naer . ,,1

4ttac'ments

N,,2 ?. ,a',:oIes ''-0 this pro,.L s,' pe e d j "
( ' " ra t '3t-a r f thi, . unl ;
rt herw 4 )e.

U



e ANAYjICAc REPORTA
SR PReport Date: 03-02-85

IENVIRONMENTAL RESEARCH GROUP, INC.
117 N. FIRST
ANN ARBOR, MICHIGAN 48104 (313) 662-3104

Client P.O Samples Recvd: 02-25-85
Report: 12453 Refer Questions To:

THOMAS CULLEN

Client:

JRB ASSOCIATES, INC.
8400 WESTPARK DRIVE Approved:
MC LEAN, VA 22102
Attention: RICH EADES

Residual Sam les Will Be Held
TWO WEEKS

Client I.D.: MW 010
ERG Sample No.: 02/125537
Matrix: GROUND WATER
Date Sampled: 02-21-85

Parameter Result Units

PURO ABLE AROMATICS
BENZENE 9. 1 ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZE,!E ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L

COUJENE 1.7 ug/L

CH!OROBENZENE ND (0.25) ug/L
Pi-RG;* ABLES, 601

CH..OROMETHANE ND (0.06) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
V'i4'L CHLORIDE ND (0.2) ug/L
CH:.OROETHANE ND (0.52) ug/L

MEIHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.!) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/L
TRANS-1,2-DICHLOROETHYLENE 1.2 ug/L
CH.OROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

ERC:ODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE IND (0.05) ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

C IS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINV'L ETHER, 2- ND (0. 13) ug/L
BR6OFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE ND (0.05) ug/L

Page 1 See last page for explanation of symbols.



ANALYTICAL REPORT Project A2776

ENVIRONMENTAL RESEARCH GROUP INC. Report Date.03-02-65

Client I.D.: MW 0105
ERG Sample No. : 02/125537
Matrix: GROUND WATER

ParameterDate Sampled: 02-21-85 Rsl nt

CHL-OROBENZENE IND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/LI
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

Client I.D.: MW 011
ERG Sample No. : 02/125538
Matrix: GROUND WATER

Date Sampled: 02-21--85

Parameter Result Units

PURCFABLE AROMATICS
!3ENIZENE 83 ug/L
1. 2DICHLOROBENZENE ND (0. 15) ug/L
1. 3-DICHLOROBENZENE ND (0.32) ug/L

it 4-DICHLOROBENZENE ND (0.24) ug/L
ETHY~LBENZENE 11 ug/LI
TOLUJENE 6.6 ug/L

CH:,OROBENZENE ND (0.25) ug/L
P(JRGrABLES, 601

CH : OROMETHANE ND (0.06) Ig/
BROMOMETHAINE ND (1. 2) ug/L

DI CHLOROD IFLUOROrIETHANE ND (1.8) ug/L
YINNL CHLORIDE 6 ug/L
C H0R QETHANE ND (0. 52) ug/L

ME FHYLENE CHLORI DE N D (0. 25) ug /L
TR ICHLOROFLUOROMETHANE ND (0.1) ug/L

DICHLOROETHY~LEr4E, 1,1- 0.67 ug/L

E'ICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANS-i, 2-DICHLOROETHY'LENE 700 ug/L
CH ..OROFORM ND (0.05) ug/LI

DICHLORETHANE, 1,2- 39 ug/L
TRICHLOROETHANE, 1, 1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE IND (0.12) ug/L

BRCIOD ICHUOROMETHANE IND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-i. 3-DICHLOROPROPENE ND (0.34) ug/L

TR ICHLOROETHYLENE 2100 ug/LI
DIGiROMOCHLOROMETHANE ND (0. 0Y9) ug/L
TR I CHLOROETHANE, 1, 1,2- ND (0. 02) ug/L

CIS-i. 3-DICHLORPROPENE ND (0 2) ug/L
CHL-OROETHYLIJ'wL ETHER, 2- ND (0, 13) ug/L
BROMOFORM ND (0,20) ug/L

TFETPACHLOROErHANE, 1, 1.2, 2- ND (0 03) u g /L
T RACHLOROE THYLENE 2700 ug/LI

CH.-OROBENZENE ND (0, 25) ug/L

ppue las p~q f$nr avp1~nAtinn of %Umba1l 3



ere
\V ANALYTICAL REPORT Project: A2776

ENVIRONMENTAL RESEARCH GROUP, INC. Repoart Date: 03-02-85

Client I.D: MW O11
ERG Sample No. 02/125538
Matrix: GROUND WATER

Parameter DaeSmld 22-5Result Units

U DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
OICHLOROBENZENE, 1,4- ND (0.24) ug/L

I Client I.D. : MW 012
ERG Sample No. : 02/125539
Matrix: GROUND WATER

Parameter Date Sampled: 02-21-85 Rsl nt

IPURGEABLE AROMATICS
BE04ZENE 12 ug/L
?. 2-DICHLOROI3ENZENE ND (0. 15) ug/L
1 3-DICHLOROBENZENE ND (0.32) ug/LIi,4-DICHLOROBENZENE ND (0.24) ug/L
ETH 'LBENZENE ND (0.3) ug/L
TOC JJENE 3. 1 ug/L

CHi-OROBENZENE ND (0.25) ug/L
PUPGEABLES, 601I CHLOROMETHANE ND (0.08) ug/L

BROT1OMET"HANE ND (1.2) ug/L

D ICHLOROD IFLUOROMIETHA'4E ND (1.8) ug/L
vITN'L CHLORIDE 9 ug/L

C H:.OROETHANE ND (0. 52) ug/L
METHYLENE CHLOR IDE ND(0. 25) ug/LI TR ICHLOROFLUORO11ETHANE ND (0.-1) ug/L
DICHLOROETHYLENE, 1. 1- ND (0.05) ug/L

DICHLOROETHANE, 1. 1- ND (0. 05) ug/L
TRANS-i, 2-DICHLOROETHYLENE 220 ug/LI C H:OROF0RMl N D (0.05) ug/L

DICHLORETHANE, 1,2- 62 ug/L
TRICHLOROETHANE, 1, 1,1- ND (0.05) ug/LI CAREON TETRACHLORIDE ND (0. 12) ug/L

RCO.1D ICHLOROMETHANE ND (0.-1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-i. 3-DICHLO.ROPROPENE ND (0.34) ugi'L

I TR ICHLOROETHYLENE 16 ug/L
DIBTROMOCHLOROMETHANE ND (0 09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

I Is-i, 3--DICHL0RPROPENE ND (0.2) ug/L
cH:OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROM1OFORM ND (0.20) ug/L

I TErRACHLOROErHANE, 1, 1, 2, 2- ND (0. 03) ugfL
TE rRACHLOROETHYLENE 6.3 ug/L
CHLOROBENZENE ND (0.25) ugfL

DICHLOROBENZENE, 113- ND (0.32) ugfL

IPass j rage lait page ior explan'ation o h



SANALYTICAL REPORT Project: A27

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

U

Client I.D.: MW 012
ERG Sample No.: 02/125539
Matrix: GROUND WATERDate Sampled 02-21-85

Parameter Result Units

DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE0 1,4- ND (0.24) ug/L

Client I.D. MW 013
ERG Sample No.: 02/125540
Matrix: ELUTRIATE
Date Sampled: 02-21-85

Parameter Result Units

PURGEABLE AROMATICS
BEFZENE 24 ug/L
1,2-DICHLOROBENZEtNE ND (0. 15) ug/L
1.3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 360 ug/L
TOLUENE 24 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHL.OROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE. 1,1- ND (0.05) ug/L
TRA!NS-I, 2-DICHLOROETHYLENE 620 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1, 1, 1- ND (0. 05) ug/L
CARBON TETRACHLORIDE ND (0 12) ug/L

BRCMODICHLOROMETHANE ND (0.1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRAN S-1,3-DICHLOROPROPENE ND (0. 34) ug/L

TRICHLOROETHYLENE 2.8 ug/L
DI3ROtOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

C IS-1, 3-DICHLORPROPENIE ND (0. 2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0. 20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0. 03) ug/L
TETRACHLOROETHYLENE 15 ug/L
CHLOROBENZENE ND (0 25) ug/L

DICHLOROBENZENE, 1,3- ND (0-32) ugfLI
DICHLOROBENZENE, 1,2- ND (0 15) ug/L

Page 4 See last page for Dnvlanatinn n qnhn% I



r ANALYTICAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP, INC. Rep ort Date: 03-02-85

Client 1.D.: MW 013
ERG Sample No.: 02/125540
Matrix: ELUTRIATE
Date Sampled: 02-21-85

Parameter Result Units

DICHLOROBENZENE, 1,4- ND (0.24) ug/L

Client I.D.: MW 021
ERG Sample No.: 02/125541
Matrix: GROUND WATER
Date Sampled: 02-21-85

Parameter Result Units

PURGEABLE AROMATICS
BEOZENE ND (0.3) ug/L

1,2-DICHLOROBENZENE ND (0.15) ug/L

1,3-DICHLOROBENZENE ND (0.32) ug/L

1, 4-DICHLORDBENZENE 
ND (0.24) ug/L

ETHY'LBENZENE 1.4 ug/L

TOLUENE ND (0.3) ug/L

CH:OROBENZENE ND (0.25) ug/L
PJRG ABLES0 601 

N 0 0 )u /

CHlOROMETHANE ND (0.08) ug/L
BRO MOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L

VINYL CHLORIDE ND (0.2) ug/L

CHLOROETHANE ND (0.52) ug/L

MEVHYLENE CHLORIDE ND (0.25) ug/L

TRICHLOROFLUOROMETHANE ND (0. 1) ug/L

DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L

TRANS-1 2-DICHLOROETHYLENE 5.8 ug/L
CH.OROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L

TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L

CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0. 1) ug/L

DICHLOROPROPANE, 1,2- ND (0.04) ug/L

TRA14S-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 1.7 ug/L

DIBROMOCHLOROMETHAt4E ND (0.09) ug/L

TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

C IS-1,3-DICHLORPROPENE ND (0.2) ug/L

CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L

BROMOFORM 
ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L

TErRACHLOROETHYLENE 
1.8 ug/L

CHLOROBENZENE RED (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L

DICHLOROBENZENE, 1,4- ND (0.24) ug/L



ANALYTICAL REPORT Projec t: A2776

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date:03-02-85

Client I.D.: MW 022
ERG Sample No.: 02/125542
Matrix: GROUND WATER
Date Sampled: 02-21-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0.15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 2. 1 ug/L
TOLUENE ND (0.3) ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CH:OROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE 1, 1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/L
TRANS-1,2-DICHLOROETHYLENE 0. 1 ug/L
CHLOROFORM ND (0.05) ug/L

1
DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1, 1,1- ND (0.05) ug/L

CARBON TETRACHLORIDE ND (0. 12) ug/L

BRCMODICHLOROMETHANE ND (0.1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0 34) ug/L

TRICHLOROETHYLENE 0.48 ug/L U
DIRROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 1.4 ug/L
CHLOROBENZENE 'ND (0.25) ug/L
DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L I
DICHLOROBENZENE, 1,4- ND (0.24) ug/L U

Pao 6 3Sa last page fn arplanatinn o %umhnllA



| ANALYTICAL REPORT Project:

I ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

I)

Client I.D." MW 023
ERG Sample No.: 02/125543
Matrix: GROUND WATER
Date Sampled: 02-21-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE ND (0.3) ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANS-102-DICHLOROETHYLENE ND (0.05) ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRC7OD ICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 0.68 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-13-DICHLORPROPENE ND (0.2) ug/L
CH:-OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BRC-IOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 1. 1 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

;E Sa 1-- Imgg j r gypl~nmtion n; %ijmnhnl%
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ANALYICAL : A2776

ENVIRONMENTAL RESEARCH GROUR INC. Report Date:03-02-85

Client I.D.. MW 024
ERG Sample No. : 02/125544
Matrix: GROUND WATER
Date Sampled: 02-21-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 0.72 ug/L
TOLUENE 0.29 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURCEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L I
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLOR:DE ND (0.25) ug/L
TR ICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1, 1- ND (0.05) ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRAN"S-I,2-DICHLOROETHYLENE 0.1 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1, 1, 1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0.1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug-L
TRA.NS-I, 3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 0.23 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-I,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/LBROmOFORM ND (0. 20) ug/L

TETRACHLOROETHANE, 1, 1, 2, 2- ND (0. 03) ug/L
TETRACHLOROETHYLENE 0.50 ug/L
CH-OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/'L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

I
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-ANALCAL REPORT Project: A2776

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D.: MW 025
ERG Sample No.: 02/125545
Matrix: GROUND WATER
Date 3ampled: 02-21-65

Parameter Result Units

PURGEABLE AROMATICS
BENZENE 5.5 ug/L
1,2-DICHLOROBENZENE ND (0.15) ug/L
I, 3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 4.0 ug/L
TOLUENE ND (0.3) ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BRCMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VIN4YL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANIS-1,2-DICHLOROETHYLENE 60 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRCNODICHLOROMETHANE ND (0.1) ug/L
DIHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-i,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 55 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BR6MOFORM ND (0. 20) ug/L

TETRACHLOROETHANE, 1,1, 2, 2- ND (0.03) ug/L
TE TR ACHLOROETHYLENE 1400 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0.15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

I
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ANALYTCAL REPORT Pro jec t:A27

ENVIRONMENTAL RESEARCH GROU. INC. Report Date: 03-02-85

Client I.D.: MW 027
ERG Sample No. : 02/125546
Matrix: GROUND WATER

Parameter DaeSmld 22-5Result Units

PUR' EABLE AROMATICS
BENZENE ND (0.3) ug/L1, 2-DICHLOROBENZENE ND (0. 15) ug/LI
1. 3-DICHLOROBENZENE ND (0.32) ug/L

1, 4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 0.34 ug/L
TOLUENE 0.27 ug/L
CHi-OROBENZENE ND (0.25) ug/L

PURGEABLES, 601
CH.OROMETHANE ND (0.08) ug/LI

BROMOMETHANE ND (1.2) ug/L

DI CHLOROD IFLUOROMETHANE ND (1.8) ug/L
VINY~L CHLORIDE 10 ug/L
C HLOROETHANE ND (0. 52) ug/L
METHYLENE CHLORIDE ND (0.25) ugfL
TR ICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHVLENE, 1, 1- 1. 5 ug/LI
DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANS-1, 2-DICHLOROETHYLENE 790 ug/L
CI.-LOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/LI
TRICHLOROETHANE, 1, 1,1- ND (0. 05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRCMOD ICHLOROMETHAINE N D (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-i, 3-DICHLOROPROPENE ND (0.34) ug/L

TR ICHLOROETHYLENE 300 ug/L I
DI eROMOCHLOROMETH4NE N 00) u/
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

C IS-i, 3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0.,13) ug/L IBRPOtMOFOR M ND (0. 20) ug/L
TETRACHLOROETHANE, 1,1,2,2- ND (0 03) ug/L
TE TRACHLOROETHYLENE 940 L'g/L
CH:OROBENZENE ND (0.25) ug/L
DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0.15) ug/L
DICHLOROBENZENE, 1,4- IND (0.24) ug/L
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ANALYTICAL REPORT Project: A2776

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D.: GA-1
ERG Sample No.: 02/125547
Matrix: GROUND WATER

Date Sampled: 02-21-85
Parameter Result Units

PURCEABLE AROMATICS
SEINZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

, 4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE 1. 1 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURCEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

,DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINY'L CHLORIDE ND (0.2) ug/L
CH:-OROETHANE ND (0. 52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1, I- ND (0.05) ug/L

DICHLOROETHANE. 1,1- ND (0.05) ug/L
TRA:'-S-l ,2-DICHLOROETHfLENE ND (0.05) ug/L
CHOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0.1) ug/L
DJCHLOROPROPANE, 1,2- ND (0.04) ug/L
TRA,!4S-1, 3-DICHLOROPROPENE ND (0.34) ug/L

TR ICHLOROETHYLENE 0.2 ug/L
DIGROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1, 1,2- ND (0.02) ug/L

CIS-i, 3-DICHLORPROPENE ND (0.2) ug/L
,H;OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
6RC:1OFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 0.68 ug/L
I:H:-OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE: 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

t
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ANALYTICAL REPORT Prjet: A2776

ENVIRONMENTAL RESEARCH GROUP. INC. Report Date:03-02-85

Client I.D,: A-2
ERG Sample No.: 02/125548
Matrix: GROUND WATER
Date Sampled: 02-21-85 5

Parameter Resdlt __Units

PURGEABLE AROMATICS
BENZENE ND (0-3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE NI (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE 0.54 ug/L

CHLOROBENZENE ND (0.25) ug/L

PURGEABLES, 601
CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0. 52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1, 1- ND (0.05) ug/L
DICHLOROETHANE, 1,1- ND (0.05) ug/L

TRANS-1,2-DICHLOROETHYLENE ND (0.05) ug/L
CHLOROFORM ND (0.05) u 9 /L
DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,- ND (0.05) ug/L

CARBON TETRACHLORIDE ND (0. 12) ug/L

BROM4ODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 0. 18 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0 2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0 13) ug/L
BRc MOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2-- ND (0.03) ug/L
TETRACHLOROETHYLENE 0.48 ug/L
CHLOROBENZENE ND (0 25) ug/L

DICHLOROBENZENE, 1,3- ND (0. 32) ug/L
DICHLOROBENZENE, 1,2- ND (0 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

II
-II



rgANALYTICAL REPORT Project:A27

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

3Client I.D.: GA-3
ERG Sample No. : 02/125549
Matrix: GROUND WATER

Parameter Date Sampled: 02-21-85 Rsl nt

PRGEi]3LE AROMATICS
B~4EE23 ug/L

1. 2-DICHLOROBENZENE ND (0. 15) ug/L
1, 3-DICHLOROBENZENE ND (0.32) ug/L

1, 4-D ICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 570 ug/L
TOLUENE 56 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURCEABLES, 801

CHLORDMETHANE ND (0.08) ug/L
BROMOtIETHANE ND (1.2) ug/L

DI CHLOROD IFLUCROMETHANE ND (1.8) ug/L
VIYI~L CHLORIDE ND (0.2) ug/L
C HLOROETHANE ND (0. 52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TR ICHLOROFLUOROrIETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANI6- 1, 2-D ICHLOROETHYWLENE 640 ug/L
CH:..OROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
C ARBON TETRACHLORIIEEND (0. 12) ug/L

BRC7OD ICHLOROME THANE ND (0.1) ug/L
DICHLOROPROPANE, 1,2- ND (0. 04) ug/L
TRANS-1, 3-DICHLOROPROPENE ND (0.34) ug/L

TR ICHLOROETHYLENE 0.53 ug/L
DI BROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-11 3-DICHLORPROPENE 'ND (0.2) ug/L
CH: - ROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/L

U TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
' ETRACHLOROETHYLENE 3 0 ug/L
CHLOROBENZENE IND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DiCHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L
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ANALYTICAL REPORT Project.

ENVIRONMENTAL RESEARCH GROUP INC. Report Date 03-02-65

Client I.D MW 001 J
ERG Sample No..* 02/125599
Matrix: GROUND WATER
Date Sampled 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLJENE ND (0.3) ug/L

CHiOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) uglL

DICHLORODIFLUOROMETHANE ND (1.8) ua/L
Vlr4YL CHLORIDE ND (0.2) ug/L
CH..OROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1, 1- 45 ug/L

DICHLOROETHANE, 1, 1- ND (0.05) ug/L
TRANS- 1,2-D I CHLOROETHYLENE 20 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- 0.58 ug/L
TRICHLOROETHANE, 1,1,1- ND ,J.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROM1ODICHLOROMETHANE ND (0 1) ug/L 5
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-i,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 170 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L U
TRICHLOROETHANE, 1,1,2- ND (0. 02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CH.OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L U
BROMOFORM ND (0 20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0 03) ug/L
TETRACHLOROETHYLENE 1500 ug/L
CHLOROBENZENE ND (0 25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0 15" ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L 3

I
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'e.kr
ANALYTICAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D.: MW 002 J
ERG Sample No.: 02/125600
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENJZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 0.4 ug/L
TOLUENE ND (0.3) ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VIN' L CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/L
TRANS-1,2-DICHLOROETHYLENE ND (0.05) ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRCIODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRA ?S-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 0.21 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 1.0 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHL.OROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L
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ANALYTICAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date 03-02-85 5

Client I.D.: MW 004 J
ERG Sample No.: 02/125601
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE ND (0.3) ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/L
TRANS-1,2-DICHLOROETHYLENE ND (0.05) ug/L
CHI-.OROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-I.,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 0. 14 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CH:OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BR6MOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 0.49 ug/L
CH.OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0 15) ug/L
DICHLOROBENZENE, 1,4 ND (0 24) ug/L

Page 16 See last Raoe for explanation of symbols.



ANALYTICAL REPORT Proj A
ENVIRONMENTAL RESEARCH GROUP INC. Report Date: 03-02-85

Client I.D.: MW 101
ERG Sample No.: 02/125602
Matrix: GROUND WATER
Date Sampled: 02-22-85

Pa rame ter Result Units

PURGEABLE AROMATICS

BENIZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 1.3 ug/L
TOLUENE 220 ug/L

CH.OROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
C HLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L
DICHLOROETHANE, 1,1- ND (0.05) ug/L

TRANS-1,2-DICHLOROETHfLENE 1.2 ug/L
CH-OROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- 0.51 ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRArJS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 20 ug/L
DIGROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L
CIS-I,3-DICHLORPROPENE ND (0.2) ug/L

CH<OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 1.4 ug/L
CH.; -OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/LDICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

pagE 17 D o( ugml
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ANALYTICAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date:03-02-85

Client I.D. MW 102
ERG Sample No.: 02/125603
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE 8.0 ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/LTOLUENE 10 ug/L

CH!:-OROBENZENE ND (0.25) ug/L
PURGEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- 0.74 ug/L
DICHLOROETHANE, 1,1- 48 ug/L

TRANS-1,2-DICHLOROETHYLENE 4.0 ug/L
CHLOROFORM ND (0.05) ug/L I
DICHLORETHANE, 1,2- 3.8 ug/L
TRICHLOROETHANE, 1, 1, 1- 4.7 ug/L

CARBON TETRACHLORIDE ND (0. 12) ug/L

BRC:1ODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRA14S-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 14 ug/L
DIBROMOCHLOROMETHAN4E ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CH.OROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 3.5 ug/L
C -..OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

I

Page 18 See last 1ae for explanation of. sumbols.I



e ANALYTICAL REPORT Project: A

ENVIRONMENTAL RESEARCH GROUP INC. Report Date:03-02-85

I

Client I.D.: MW 103
ERG Sample No. 02/125604
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BEEZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0.15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 97 ug/L
TOLUENE 42 ug/L

CHL'ROBENZENE ND (0.25) ug/L
PURCGEBLES. 601

CHLOROMETHANE ND (0.08) ug/L
BROMOETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VIN4YL CHLORIDE 25 ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1, 1- 240 ug/L

DICHLOROETHANE, 1, 1- 350 ug/L
TRANS-I,2-DICHLOROETH'LENE 3900 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- 20 ug/L
TRICHLOROETHANE, 1, 1, 1- 7700 ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRCtIODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 80 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-I,3-DICHLORPROPENE ND (0 2) ug/L

CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BRCMOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,?, - ND (0.031 ug/L
TETRACHLOROETHYLENE 13 ug/L
CHL.OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

Pa g.9 Rep 1at pags far aiplanation of sumbols.



eg.ANALYHCAL REPORT Project:A27

ENVIRONMENTAL RESEARCH GROUP, INC.ReotDe:0-28I

Client I.D.: SW 001I
ERG Sample No. : 02/125605
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PFRGEAJ3LE AROMATICS
BEN4ZENE 22 ug/L
1, 3-DICHLOROBENZENE ND (0.32) ug/L
1,3DICHLOROBENZENE ND (0.315) ug/L

* 1. 4-DIGHLOROBENZENE ND (0.24) ug/L
ETHY'L1ENZENE 14 ug/LI
TOLUJENE 610 ug/L

CHLOROBENZENE ND (0.25) ug/L
PUIRCEABLES, 601

CHLOROMETHANE ND (0.08) ug/LI
IR6MOMETHANE ND (1.2) ug/L

D ICHLORODIFLUOROMETHANE ND (1.8) ug/L
V.INY'L CHLORIDE ND (0.2) u g/ LI
C HLOROETHANE ND (0.52) ug/L

* METHYLENE CHLORIDE 9000 ug/L
YR ICHLOROFI UDROMETHANE ND (0. 1) ug/L
DICHLOROETHYLE"'F 1lo1- 2.0 ug/LI

DICHLOROETHANE ' 1. 1- 23 ug/L
* TRA!'S-1, 2-DICHLOROETHYLENE 7.1 ug/L

C _HLOROFORM ND (0.05) ug/L

CDICHLORETHANE, 1,2- 0.5 ug/L
TRICHLOROETHANE, 1, 1,1- 390 ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

3ROMOD ICHLOROMETHANE ND (0.1) ug/LI
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
T1RANIS-1, 3-DICHLOROPROPENE ND (0.34) ug/L

YR ICHLOROETHYLENE 4.4 ug/L
DIBIROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

(IS-1, 3-DICHLORPROPENE ND (0.2) ug/L
CH..OROETHYLVINYL ETHER, 2- ND (0. 13) ug/LI
BROMIOFORM N'D (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TE YRACHLOROETHYLENE 6. 1 ug/L

CH!_OROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0,32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DTCHLOROBENZENE, 1.4- ND (0.24) ug/L

Pagg 20 See last page for explanation of sqmbols.



ANALYTICAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D.: SW 002
ERG Sample No.: 02/125606
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE 70 ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE 36 ug/L
TOLUENE 480 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURCEABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- 3.2 ug/L

DICHLOROETHANE, 1, 1- 100 ug/L
TRANS-1,2-DICHLOROETHYLENE 48 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- 2.0 ug/L
TRICHLOROETHANE, 1,1,1- 900 ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROMODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 10 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0.13) ug/L
BRCNIOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 100 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

Pan& 21 See last page fgor explanation ogf sumbols.



ANALYHCAL REPORT Project:

ENVIRONMENTAL RESEARCH GROUP INC. Report Date: 03-02-85

Client I.D.: QA-4
ERG Sample No. : 02/125607
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0.15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE 0.84 ug/L

CHLOROBENZENE ND (0.25) ug/L
PUR'-ABLES, 601

CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0 2) ug/L
C HLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE ND (0.25) ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/L
TRANS-1,2-DICHLOROETHYLENE ND (0.05) ug/L
CHLOROFORM 25 ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1,1- ND (0.05) ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BRC:IODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- 25 ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE ND (0.05) ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0 '? uq/L
CHLOROETHYLVINYL ETHER, 2- ND k0. 13) ug/L
BRCIOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 0.35 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

Pao*e 22 Se last paae for explanation of symbols.



I e
ANALYTICAL REPORI' Project: A2776

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-895

N Client I.D. : GA-5
ERG Sample No. : 02/125608
Matrix: GROUND WA-.R

Parameter DtSape: 022#5Result Units

PURGEABLE AROMATICSIBENZENE ND (0.3) ug/L
1,2-DICHLOROBENZENE ND (0. 15) ug/L
1, 3-DICHLOROBENZENE ND (0.32) ug/LI i.4-DCHLOROBENZENE ND (0.24) ug/L
ETHY~LBENZENE ND (0.3) ug/L
TOLUENE 0.76 ug/LICHLOROBENZENE ND (0.25) ug/L

PURCEABLES, 601
CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/LI DICHLORODIFLUOROME THANE ND (1.8) ug/L
VIN4YL CHLORIDE ND (0.2) ug/L
C H,.ORDETHANE ND (0.52) ug/LI METHYLENE CHLORIDE ND :0.25) ug/L
TR ICHLOROFLUOROMETHANE ND (0. 1) ug/L
DICHLOROETHYLENE, 1,1- ND (0.05) ug/L

DICHLOROETHANE, 1,1- ND (0.05) ug/LU TRANS-i. 2-DICHLOROETH'(LENE ND (0.05) ug/L
CHLOROFORM 20 ug/L

DICHLORETHANE, 1,2- ND (0.05) ug/L
TRICHLOROETHANE, 1,1.1- ND (0.05) ug/LI CARBON TETRACHLORIDE ND (0. 12) ug/L

I3ROMOD ICHLOROMETHANE ND (0. 1) ug/L
DICHLDROPROPANE, 1.2- 25 ug/LI TRANS-i, 3-DICHLOROPROPENE ND (0.34) ug/L

TR ICHLOROETHYLENE ND (0.05) ug/L
D ISROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1, 1,2- ND (0.02) ug/LI CIS-i, 3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0. 13) ug/L
BROMOFORM ND (0.20) ug/LI TETRACHLOROETHANE, 1, 1, 2,2- ND (0. YN) ug/L
TE rRACHLOROETHYLENE 0.2 ug/L
CHLOROBENZENE ND (0.25) ug/LI DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- IND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

I.PAGe 2-q qg 1n~f pago for' explanation of sUmbals-



ANALYTICAL REPORT Project:A27

ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D.: QA-6I
ERG Sample No.: 02/125609
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter- Result Units

PURGEABLE AROMATICSI
BENZENE 1.7 ug/L
1, 2-DICHLOROBENZENE ND (0.,15) ug/LI
1, 3-DICHLQROBENZENE ND (0.32) uo/L

1, 4DICHLOROBENZENE ND (0.24) ug/L
EtrHYLBENZENE 4.3 ug/L

TOLUENE 78 ug/L
CHLOROI3ENZENE ND (0.25) ug/L

PURGEABLES, 601
C HLQROMETHANE ND (0.08) ug/L
I3ROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUCROMETHANE ND (1.8) ug/L
VINYL CHLORIDE 100 ug/L
CHLOROETHANE ND (0.52) ug/L

MIETHYLENE CHLORIDE 450 ug/L
TR ICHLOROFLUOROMETHANE ND (0.,1) ug/L
DICHLORDETHYLENE, 1, 1- 830 ught

DICHLOROETHANE, 1,1l- 720 ug/L
TRANS-i1 2-DICHLOROETHYLENE 4400 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- 57 ug/L
TRICHLOROETHANE, 1, 1,1- 5700 ug/L
CARBON TETRACHLORIDE ND (0. 12) ug/L

BROCODICHLOROMETHAINE ND (0. 1) ug/L
EICHLOROPROPANE, 1,2- ND (0.04) u /L
TRANS-i, 3-DICHLORDPROPENE tMr (0. 34) u/

TR ICHLOROETHYLENE 240 ug/L
DI BROMOCHLOROMETHANE N1D (0. 09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

C IS-1, 3-DICHLORPROPENE ND (0.2) ug/L
CKL-OROETHYLVINYL ETHER, 2- ND (0. 13) ugIL
BROMOFORM ND (0.20) ug/L

TETRACHLDROETHANE, 1,1,2,2- ND (0.03) ug/L
TE TRACHLDROETHYLENE 30 ug/L
CHR:OROBENZENE ND (0.25) ug/L

DICHLDROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L

I DICHLOROBENZENE, 1,4- ND (0.24) ug/L

PAGO V4 See last naae for explanation of su mbols.
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* ANALYTCAL REPORT 
Project:

T ENVIRONMENTAL RESEARCH GROUP, INC. Report Date: 03-02-85

Client I.D. : QA-7
ERG Sample No.: 02/125610
Matrix: GROUND WATER
Date Sampled: 02-22-85

Parameter Result Units

PURGEABLE AROMATICS
BENZENE 19 ug/L
1,2-DICHLOROBENZENE ND (0.15) ug/L
1,3-DICHLOROBENZENE ND (0.32) ug/L

1,4-DICHLOROBENZENE ND (0.24) ug/L
ETHYLBENZENE ND (0.3) ug/L
TOLUENE 620 ug/L

CHLOROBENZENE ND (0.25) ug/L
PURGEABLES, 601
CHLOROMETHANE ND (0.08) ug/L
BROMOMETHANE ND (1.2) ug/L

DICHLORODIFLUOROMETHANE ND (1.8) ug/L
VINYL CHLORIDE ND (0.2) ug/L
CHLOROETHANE ND (0.52) ug/L

METHYLENE CHLORIDE 23000 ug/L
TRICHLOROFLUOROMETHANE ND (0.1) ug/L
DICHLOROETHYLENE, 1,1- 19 ug/L

DICHLOROETHANE, 1, 1- 41 ug/L
TRANS-1,2-DICHLOROETHYLENE 130 ug/L
CHLOROFORM ND (0.05) ug/L

DICHLORETHANE, 1,2- 0.81 ug/L
TRICHLOROETHANE, 1,1,1- 880 ug/L
CARBON TETRACHLORIDE ND (0.12) ug/L

BROMODICHLOROMETHANE ND (0. 1) ug/L
DICHLOROPROPANE, 1,2- ND (0.04) ug/L
TRANS-1,3-DICHLOROPROPENE ND (0.34) ug/L

TRICHLOROETHYLENE 8.0 ug/L
DIBROMOCHLOROMETHANE ND (0.09) ug/L
TRICHLOROETHANE, 1,1,2- ND (0.02) ug/L

CIS-1,3-DICHLORPROPENE ND (0.2) ug/L
CHLOROETHYLVINYL ETHER, 2- ND (0.13) ug/L
BRCNIOFORM ND (0.20) ug/L

TETRACHLOROETHANE, 1,1,2,2- ND (0.03) ug/L
TETRACHLOROETHYLENE 7.1 ug/L
CHLOROBENZENE ND (0.25) ug/L

DICHLOROBENZENE, 1,3- ND (0.32) ug/L
DICHLOROBENZENE, 1,2- ND (0. 15) ug/L
DICHLOROBENZENE, 1,4- ND (0.24) ug/L

SD-Sample damaged ND-Nondetected, Detection limit in ()
FR-See field report for result <-Positive result at an unquantifiable
SR-See attached report concentration below indicated level
NA-Result not applicable to test

Thank you for your business. Page 25 Last Page



PROJECT A998ANALYTICAL REPO REPORT DATE 06-11-84

ENVIRONMENTAL RESEARCH GROUP, INC.

117 N. FIRST
ANN ARBOR, MICHIGAN 48104 (313) 662-3104

CLIENT P.O.: LETTER SAMPLES RECVD: 05- 8-84
REPORT: 749 REFER TECHNICAL 0 STIONSTO: FRANK T. HAM R

CLIENT: APPROVED:
JRI ASSOCIATES, INC
8400 WESTPARK DRIVE
MC LEAN, VA 22102 W

RESIDUAL SAMPLE ILL
BE HELD FOR TWO WEEKS

ATTENTION: CLAUDIA WIEGAND

CLIENT I.D.: FHA-1
ERG SAMPLE NO: 05/108248
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS 3
CARBON, TOTAL ORGANIC, 7 mg/L
HALOSCAN - T

ORGANIC CHLORIDE 0.02 mg/L
ORGANIC BROMIDE ND (0.002) mg/L
ORGANIC IODINE ND (0.002) mg/L

OIL AND GREASE BY IR ND (1) mg/L

CLIENT I.D.: DAFB-A
ERG SAMPLE NO: 05/108249
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 3 mg/L
HALOSCAN - T

ORGANIC CHLORIDE 0.03 mg/L
ORGANIC BROMIDE ND (0.002) mg/L
ORGANIC IODINE ND (0.002) mg/L

OIL AND GREASE BY IR ND (1) mg/L

CLIENT I.D.: DAFB-B
ERG SAMPLE NO: 05/108250
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 2 mg/L

CONTINUED
PAGE 1 SEE LAST PAGE FOR EXPLANATION OF SYMBOLS

I



I ANALYTICAL REPORT
ENVIRONMEN-IAL RESEARCH GROUP, INC.

ERG PROJECT NO. A1998 - JRB ASSOCIATES, INC 06-11-84

CLIENT I.. D.: DAF - 0
ERG LE NO: 0/108250
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

ORGAIC CHLORIDE
ALOSCA C-C D I ND (0.01) mg/L

ORGANIC BROMIDE ND (0. 002) mg/L
ORGANIC IODINE ND (0.002) mg/L

OIL AND GREASE BY IR 
ND (1) mg/L

CLIENT I.D.: DAFB-C
ERG SAMPLE NO: 05/108251
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 2 mg/L
HALOSCAN - T
ORGANIC CHLORIDE 0.26 mg/L
ORGANIC BROMIDE ND (0.002 mg/L
ORGANIC IODINE ND (0.002) mg/L

OIL AND GREASE BY IR 
N1 mg/L

CLIENT I.D.: DAFB-D
ERG SAMPLE NO: 05/108252
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 4 mg/L
HALOSCAN - T

ORGANIC CHLORIDE 0.01 mg/L
ORGANIC BROMIDE ND (0.002) mg/L
ORGANIC IODINE ND (0.006) mg/L

OIL AND GREASE BY IR N mg/L

CLIENT I.D.: 
MW-i

ERG SAMPLE NO: 05/108253
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 3 mg/L
HALOSCAN- T
ORGANIC CHLORIDE 0.01 mg/L

PAGE 2 SEE LAST PAGE FOR EXPLANATION OF SYMBOLS CONTINUED



ANALYTICAL REPOR7
ENVIRONMENTAL RESEARCH GROUP, INC.

ERG PROJECT NO. A1998 - JRB ASSOCIATES, INC 06-11-84

CLIENT I.D.: 11*1-1
ERG SAMPLE NO: 05/108253
MATRI X: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

ORGANIC BROMIDE 0.007 mg/L
ORGANIC IODINE 0.012 mg/L

OIL AND GREASE BY IR ND (1) mg/L

CLIENT I.D.: MW-2
ERG SAMPLE NO: 05/108254
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 9 mg/L
HALOSCAN - T

ORGANIC CHLORIDE 0.07 mg/L
ORGANIC BROMIDE 0.007 mg/L
ORGANIC IODINE 0.043 mg/L

OIL AND GREASE BY IR ND (1) mg/L

CLIENT I.D.: MW-3
ERG SAMPLE NO: 05/108255
MATRIX: NATURAL WATER
DATE COLLECTED: 05-17-84

PARAMETER RESULTS UNITS

CARBON, TOTAL ORGANIC, 15 mg/L

HALOSCAN - T
ORGANIC CHLORIDE 16 mg/L
ORGANIC BROMIDE ND (0.004) mg/L
ORGANIC IODINE 0.027 mg/L

COMMENTS: HIGHER BR DETECTION LIMIT DUE TO
INTERFERENCE FROM HIGH CL CONTENT.

OIL AND GREASE BY IR ND (1) mg/L

FR - SEE FIELD REPORT FOR RESULT

NA - NOT APPLICABLE TO TEST REQUESTED
ND - NONDETECTED, DETECTION LIMIT IN C)
SD - SAMPLE DAMAGED
SR - SEE ATTACHED REPORT FOR RESULT
< - POSITIVE RESULT BUT AT UNQUANTIFIABLE

CONCENTRATION BELOW INDICATED LEVEL

THANK YOU FOR YOUR BUSINESS '

PAGE 3 LAST PAGE
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SAMPLE CONTROL RECORD

ERG PROJECT NO. 0

* Project Name 1- &d fs "- ~v " T:f

SAMPLE IGNATURE OF ANALYST TIHiE TIME
i PARAMETER NUMBERS RESPONSIBLE FOR SAMPLES DATE OUT DATE IN

0 r A) 4OMc

U
I6

I
I
I

I
I
I
I
I



PROJECT NAME: PAF0 PROJECT NUMBER: -t12- 06 PAGE __L OF

COLLECTION LOCATION: , SAMPLERS: 1,.D.'r/iN5;, ,W, el I
SAMPLE DATE TIME SAMPLE # OF PRESERVATIVES REMARKS i
NUMBER TYPE CONTAINERS ADDED

or#*. 1 ,',o Ma _,ou.,. 3 see some. _______._

Aff- 5.17 Me e ,e 10 0
aws I b1 -

" i , of "

_f wo-__

RELINQUISHED BY: DATE/TIME: RECEIVED BY:
REASON:

RELINQUISHED BY: DATE/T1IME: S lj,"9/ IdL RECEIVED BY:I
SREASON: II

"l0" - I

RELINUISHEDlBY: DATE/TIME: -'-/ ici RECEIVED BY
REASON:

1 :" C, N J

RELINQUISHED BY: DATE/TIME: "RECEIVED BY: I
REASON: I____

I



QUALITY CONTROL SUMMARY

Submitted To:

JRB Associates, Inc.
8400 Westpark Drive
McLean, VA 22102

Attn: Claudia Wiegand

Project Number: A1998 Reference: JRB-Dover

Date Sample Received: May 20, 1984

Date Sample Extracted: No extraction

Date Samples Analyzed: May 23, 1984, and June 1, 2, 1984

Methodology Employed: Halocarbon Purgeables EPA Method 601

EPA 600 Method for chemical analysis
of water and wastes Methods 416.1, 413.2.

Sample Quality Control: ERG!s QA/QC requires a duplicate, method
spike and blank with each group of samples
or with every 10 samples, whichever is
larger.

Enciuzd is the Quality Control Summary.
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PROJECT A2012ANALYTICAL "rP'O' REPORT DATE 07-16-64

ENVIRONMENTAL RESEARCH GROUP. INC.

I117 N. FIRST
ANN ARBOR, MICHIGAN 48104 (313) 662-3104r2

I CLIENT P. 0. LETTER SAMPLES RECVD: 05-30-84

REPORT: 8221 REFER TECHNICAL GUESTION.9
TO: FRANK T. HAMME

CLIENT: APPROVED: - - /
JRB ASSOCIATES, INC
8400 WESTPARK DRIVEMC LEAN, VA 22102 '" /

RESIDUAL SA LES WILL
BE HELD FORFTW0 WEEKS

ATTENTION: CLAUDIA WIEGAND

CLIENT I.D.: WELL #2 LEBANON
ERG SAMPLE NO: 05/109067
MATRIX: NATURAL WATER

PARAMETER RESULTS UNITS

Z AND GREASE BY IH ND (0. 5) ing/L
S .. BONI, TOTAL ORGANIC, ND (2) mg/L

THE TOX ALIQUOT WAS BROKEN IN TRANSIT.

- SEE FIELD REPORT FOR RESULT
- NOT APPLICABLE TO TEST REQUESTED

NONDETECTED, DETECTION LIMIT IN ()
SAMPLE DAMAGED

- EE ATTACHED REPORT FOR RESULT
POSITIVE RESULT BUT AT UNQUANTIFIABLE

CONCENTRATION BELOW INDICATED LEVEL

THAN YOU FOR YOUR BUSINESS

PAGE 1 LAST PAGE



I

QUALITY CONTROL SUMMARY

Submitted To:

JRB Associates, Inc. 1
8400 Westpark Drive
McLean, VA 22102

ATTN: Claudia Wiegand

Project Number: A2012 Reference: JRB-Dover

Date Samples Received: May 30, 1984

Date Samples Extracted: No extraction

Date Samples Analyzed: June 8, 1984
June 15, 1984

Methodology Employed: EPA Method for chemical analysis of
water and wastes. Method 413.2, 416.1

Sample Quality Control: ERG's QA/QC requires a duplicate, method I
spike and blank with each group of samples
or with ever- 10 samples, whichever is larger.

Enclosed is the Quality Control Summary.
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LABORATORY ANALYSIS REPORT AND RECORD (Gniwr;Ii OA¢F

TO 
"0": USAF oEHL/SA 16 Jul 84 U

Brooks AFB TX 78235
SAMPLE IDENTITY DATE RECEIVED

WATER 10 Jul R4
SAMPLE FROM LAB CONTROL NR

TEST FORi

Volatile HalocarbonsMethodology: EPA Method0

OEBL NO: 37702.03 37704.05 37706.07 37708,09 DET.

BASE NO: GP840272 GP840273 GP840274 GP840275 LIMIT

Carbon Tetrachloride ND 0.1

Chlorobenzene 7.6 127 0.2

Chloroethane ND N 0.5

2-Chloroethylvinvl ether ND 0.1 I
Chloroform 2.9 0.9 0.4 0.1

Chloromethane hjD 0.1

Dibromochloromethane 0.1 i
1.2-Dichlorobenzene 0.2

1,3-Dichlorobenzone 0.2

1 ,4-Dichlorobenzene 0.2

Dichlorodifluoromethane ND 0.1

1,1-Dichloroethane 0.6 4.1 205 0.2

1,2-Dichloroethane ND 2.0 7.5 0.2

1,1-Dichloroethene ND ND ND 0.1

trans-i.3-Dichloroethene 2.4 3.1 1800 0.1

I ,2-Dichloropropane NP0.1
cis-1.3-Dichloropropene 10.2
trans-1.3-Dichloropropene 1 0.2

Methylene Chloride 0.2 101 0.2

1,1.2.2-Tetrachloroethane ND ND 0.1

Tetrachloroethylone 36 12 2300 0.1

1,1.1-Triohloroethane 9.8 28 425.0 0.1

1,1.2-Triohloroethane ND ND ND 0.1

Trichloroethylene 38 140 2250 0.1 I
Trichlorofluoromethane ND ND 110 O.I

Vinyl Chloride ND ND ND 0.2

Results in Micrograms per Liter i

LeROY P. GEORGE. GS-12
Chief. Trace Organics Section

R EQUESTING AGENCY (Mailing Addrees) 1

ND-NONE DETECTED, LESS THAN THE DETECT ON LIMIT.

TRACE-PRESE r BUT LESS /THAN HE UANTITAT L MIT. I

DOVER AFB DE 19902-3006

RM' Bu 'v64. Rr--Mefla CPT, USAAMD SEP 82 641 REPLACES OEH FORM ,DE 7, WHIH ISOSOEE, O" tlEgie r AF B.c



LABORATORY PERFORMING ANAL." ' _' ..'$ x, E- 4 REQUESTOR SAMPLE NO

SAMPLE CO.LECTICN INCORMATION t.7 IAT RECEIVED ly 1-5. DATE ANALYSIS

7. SITE DESCRPTION , \.-I, IO E

1O'-SITE ANALYTICAL RESULTS
S. SI TE LO CATION NOT 9. LO VR 1TE A -SITE tC. THAr1EP C', 4* _ 1 A-z5 rI 2'1-L'05 Lr " 00400 00300

G AL/MIN 'JNI TS 5 ,-/ L
II. COLLECTION DATE/PERIOD IS. COLL0EO TOES 7AM

"  
5. "lF5 T5 0,; 0T*E1? ON-SITE ANALYSES

1SAMPLING TECHNIQ-UE' 1005 PHONE ].1 lPE030

I 15 REAS ON FOR 5AMPLE SUBMISSIONI

NPOE$ aI

_ _ _Y-, ES REOULSTED AND RESULTS

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL MOL PARAMETER 05s. TSD
T

AL JIG/ a.- PARAMETER TOT AL MG L

Chemical Oxygen 00340 ARSENIC '111100 01602 BORON 1:10s2
Demand

Total Organic '00680 IIARIIJ 05 01007 ORON, 01020
CARBON as C " Dis olved I -

-- CADS7N U 10251027 CHLORIDE 00940

PRESERVATION GROUP 3 1! 1 I(O08

PARAMETER-TOTA .G/ IRIO I' 01034 110 " %-it, COLOR 00500

-I-AR A E Tr_ R JQ4A L
O Il ' & G R E A S E I I II,0 F U O R D E U9M

FREON-IR NethodI'lv 
en01 3 

1,:OPP FP 0' i0401 ,/ Re1 2,iue 00515

te rjhle (TDS) 4

PRESERVATIO)N GROUP C IRON 0104[ ,Residue No- 00530
pARAM ETER TOTAL MG/L F i - Olt (SS) Is

AMMONIA a* N 00610 LEAD 0104 0105 Reeldue 00500____ *.- • -- •_____________
NITRATE a. N 07S 05 Re.idue 00505

Cd Reduct. Method 00620 MANGANESE 0105< 0105 Volatile 0

NITRITE a.a N 00615 ME<CURY 71890 71900 Specific 00095 jI.mhos• • Cu,,u j c eC
-OTA KJSUHLLFA TE 005

NITROGEN a& N 00625 NICKEL 0 106 067) . 2 A az:: 00945

PHOSPHORUS 70507 SEI.ENINI U1145 01147 SRA TN S 38260
Ortho P04 als P a Mn}AS si LAS

PHOSPHORUS 00665 SILVER U 1075 01077 1 URBIDITY 00076 Units
asP

ZINC 01U9 01092 .

PRESERVATION GROUP 0 CALCIUM m.

PARAMETER TOTAL MG, L as Ca a05 00916

MAGNESIUM __CYANIDE 00720 0025 110927__ _ as Mg .-_ . 1 ..___ _ _ _ _ _

Amenable to CI 00722• POTASSIUM 00935 'u937 • w

SODIUM 00930 00929

.c PRESERVATION GROUP E PRESERVATION GROUP

PARAMETER T_T TAL ___/_____ PARAMETER

PHENOLS 3 -___ _ 0_ 
.0

I. OROANIZATION REQUESTING ANALYSIS C, MIST

I RI/iEWED BY

APPRC ED BY

AMD MAR83 201 NoN - OTA OttE ATEANALYSIS
k'- "



2. LABORATORY PERFORMING ANA..''. A Ay m .EOUESTOR SAMPLE NO

__ _ __ _ _ _k __ _%-1 (0029 3
- ] Ft - 5. DATE ANALYSIS

SAMPLE COLL E:IC N INF RMAThrRV f A 7 1 F, E 7) COMPLETFO

SIT '1 2SCRII'TiON 
\tkIJ\<, CO P ET

04 -SITE ANALYTICAL RESULTS
9SVTE -. ) A'IO'.NO S. FLOWR:ArE A ASITE ;__ 1-~ .~.. TO7 n-

(o" 6 ,0400 00300

GAL 'MIN . UNI TS MG/L

I. COLLLCTION DATE PERIOD -. CO LFTTOPS '.AVE 1.. V ES. : RO CT,-El ON-SITE ANALYSES 3
3. SAMPLING TEC,-NI(UE 14. PV4ONE NUMOER

IV. REASON FOR SAMPE SUBMISSION3

NPOES s

ES REQULSTED AND RESULTS _

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL MG L PARAMETER iD:S P'7 PA iGIC6
-

.. PARAMETER TOTALI MG/L

ChernicaI Oxygen 00340 ARSENIC )11U0 111002 BORON 01022

Demand 02 ae _1022 _

Total Organic IJTO IIARIIJM 1)5 0 07BORON, 01020

CARPON as C 10 ___ j 5 DI sol ved 0_02

i _ _- - - . . .. . ...CA)MNC(I Li025 102' \ CHLORIDE 00940 . U
C PRESERVATION GROUP B

PARAMETER TOTAL O .)15 'I-3 " COLOR 00080 Units

OIL & GREASE CHNOMIUM
FREON-IR MethoD - 0 1 Iavalftit 01032 I-LUORIDE 00951

FR O -04 Jebrde Fi- 00515
_ _ _./ C F14"~-- _ _ _ _ -

-  
termble (TDS) _

PRESERVATION GROUP C IO Residue Nor,

PARAMETER I TOTA MG, L __ON___04_ _1 . Filt (SS) 00530

AMMONIA asN t,06 10 LEAD 010491 01051) " Residue 00500

NITRATE as N MNAEF056Residue
Cd Reodct. Method j0h20 00MANGANESF 01056 01055 Vote OOe 00505

NITRITE as N 00615 MERCURY 718990 71900 Speclfic 00095 Irnhoe

VOTAL KIELDAH " S
NTRQGEN as N r..625 NICKEL 01065 1067 SULFATE 00945

PHOSPHORUS 70507 SK1. ENIUM 0114 01147 SURFACTANTS 38260

Qrihc P04 as _,i MHAS . LAS _

PHOSPHORUS C10665 SIL.VER 01075 I0 7 TURBIDITY 00076 Units

ZINC 0 109.' * 2

PRESERVATION GROUP D CALCIUM 00915 0091 ,.

JARAMETER TOTAL MG/L IlCi • _

CYANIDE -1720 MAGNESIUM 00925 1I927

CYANIDE Free, as Mg 1

AmenI to C1e '00722 POTASSIUM 0u935 00937 * j

SODIUM 00930 11092Q

-', PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAl''-

•7 I ~ll - I PARAMETERi,.

. MOOAOMZAT2ON -EQ-TSTNC" ANA"-" .CNIEMIST

RLViEWED 
I~ T.~iOU~, apt, U I

A~~t- 8C6-670It

AMD MA 8 201 NN-8*BE ANALYSIS



. LABORATORY PERFORMING ANALVS!S 1. _A9 SAMPLE N ;!-1'A! 4. REQUESTOR SAMPLE NO

__ __ _ __ _ 0 1-'G \ AC I 0029

r0& 1 ED NY S. DATE ANALYSIS
SAMPLE COLLECTIC- INFORMATION -AI " COMPLETED

7. SITE DESCRIPTION 0, % \*\

01-SITE ANALYTICAL RESULTS

S. SITE LOCATION qO S . FLOWRATE AT SITE 10. WEATHEP 0 Z41 It. ATE P T ! * -i7. r-H 18. DISS 02

00058 (1 0400 00300

G AL/MIN 'C UNITS MG/L

It. COLLECTION DATE/PERIOD 12. COLLECTORS NAME 19. PES-', TS OF OTHE) ON-SITE ANALYSES

13. SAMPLING TECHNIQUE 14, PHONE NME

113. REASON FOR SAMPLE SUBMISSION

NPDES b

ANALYSES REQUL:_STED AND RP1-

PRESERVATION GROUP A PRESERVATION GROU P PRESERVATION GROUP G

PARAMETER TOTAL MG/L PARAMETER ,DISS TOTAd MG /L PARAMETER TOTAL MG/L

Chemicl Oxygen 00340 ARSENIC 01000 01002 BORON 01022
Demand a a I

Total Organic '00680 fARIIJM 10U05 01007 BORON, 01020

CARBON ar C . * Dissolved 01020

CADMIUM 01025( 1027 CHLORIDE 00940

Q PRESERVATION GROUP B
U( I:1OMULM (11030 104COLOR 00080 UnitsS A RAMETER TOTAL M G /v _,_.U - 0

0IL & GREASE (IUOMIUM

FREON- AR Metho 00560 Ixavalent_ 01032 FLUORIDE 00951

/l, / ,~ eTCPPFR 1 10 01042 -- .-"" Re hidue Fil- 00515

- -0304 _ __ __ __ 0erable (TDS) 00_1_

PRESERVATION GROUP C ReBidUe Non____ ____ _- I RON 01041 145, ~ .. 1 005 30

PARAMETER TOTAL MG/L IO Fill (SS) 00530

- AMMONIA as N 00610 LA014Rsde00500
- LEAD 01040105)lsi

NITRA rE as N IR•idu•

Cd Redut. Method 00620 MANGANESE 0105 055 Volatile 00505

NITRITE as N 00615 MERCURY 71890 71900 Specific 00095 jmhoe
* /* 0 * CoIIIICLU11ce

"OTAL KJELDAHL\~- ~ a SOLF ___ __U945__
NITROGEN so N 00625 NICKEL 0106 067 ) 00945a 88a S0 4  0

PHOSPHORUS 70507 SELENIUM 01145 01147 SURFACTANTS 3

Ortho P04 as P MIAS us LAS

PHOSPHORUS 00665 SILVER 01075 01077 TURBIDITY 00076 Units
as P 0 0

ZINC 010910109

__ PRESERVATION GR'OUP D CALCIUM

ARAMETER TOTAL MGiL as Ca 00915 00916
MAGNESIUM m

CYANIDE c20720 M 00925 00927 __
as Ma

CYANIDE Free,
Amenmbcv to CI 00722 POTASSIUM 00935 00937 - _ _

SODIUM 00930 00929

a- PRESERVATION GROUP E PRESERVATION GROUP

PARAMETER TL .1,- L PAR AM ETER __________

I _ __ _ -__ __ _

1. OP.ANIZATION REQUESTING ANALYSI5 CHEMIST

I REVIEWED BY

3 APPRO vED BY

AMD FORM 201 NON-POTABLE WATER ANALYSIS



• AI*~n R EQUESTOR SAMPLE NO

2. LABORATORY PERFORM1ING IAN LL. F6 . AT E ANALYSIS

SAMPLE COLLLCTICN INFORMATION ,OEMp-E:7 1,Y 16. DATE ANALYSIS
... . .A,'- COMPLETED

7.ST ESCRIPTION1U

C,-4 -. TE ANALYTICAL RESULTS
8. SITE LOLATION NO Q. FLONRATE AT SITE 8. DI[STnEF , : ' , 2

0070 ,040 00 3L0

AL,'MIN I ISMG/L

II. COLLECTION C-ATE/PERIOD !2. COLL EC TOPS r.A'AF I 1 , . OF rP E N- ANA0 NiES

13. SAMPL'ING TECI-NIQUE 14.PHONE NUMtFR

5. REASON FOR SAMPLE SUBMISSION

NPOES .

AInAL VSES REQUIESTED AND RESULTS

PRESERVATION GROUP A "- PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL M -'L PARAMETER D155 7r'FA
-  

PARAMETER TOTAL MG L

Chemical Oxygen 00340 ARSENIC 101 0 01002 BORON 01022 U
Demand ., I
Total Orgazic i0680 BARIUM hLI05 (11007 BORON, 01020

CARBON as C a Dissolved 1

C AI)I1M *10 2
K  

" 'CHLORIDE 00940

• PRESERVATION GROUP F - -. '
LI --- 1, .<< 13(1 ,, , 34 - " COLOR 00080 C 0,1

PARAMETER TOTAL . Units

OIL & GREASE ___ , ., MIO0

FREON-IR 00560 ..- a I I l et 01' 3 2 -.. UORI E 00951

C / 1' C P F R tl'IU4U '1042 Resi1due Fil- 00515
_____ - ~ ____ teraI,1e (TDS)

PRESERVATION GROUP 'C 0104 Residue No 03"IRON 014. 004 es ideo: 00530

PARAMETER TOTAL MOG 01 5 Flilt (SS) 0

AMMONIA a. N 0610 LEAD 01049 01051 or 1 a ReIldt. 00500

NITRA TE as8 N " Residue 0.0Cd Reduct, Method 00620 MANGANESE 110561 01055 - 00505

NITRITE a. N 00615 MERCURY 71890 71900 Specific 00095 fImhoo

-- OTAL KJELDAH S' SULFATE
NITROGEN so N 00625 NICKEL 01065 01067 00945

PHOSPHORUS 70507 SEI.ENIU 1 01 SURFACTANTS 38260

Or ., P04 as P .a,,____ _ MBAS us LAS _

PIOSPHORUS (10665 SILVER I1075 01077 TURBIDITY 00076 Units

as P

ZINC 1(1)190 o1092 \'L t

PRESER 2ATIONGP OU P D CALCIUM

PARAMETER TOTAL MG L sCs 0915 0091a
MAGNESIbsI __

C N ANID)E -0720 00925 100927.a N1 Mg •

CYANIDE Fre e, 00 722 POTASSIUM 00935 00937 •I

Am Cab. LI , Cl 2  a___- ________ _______

SODIUM 00930 0092Q

k P-ESESERVATION GROU __E _PRESERVATION GROUP J
2 RSRAINGROUP J_______

FAM-TE T Q__ L fG PARAMETER

PHENOLS 327 30

1. ORGANIZATION REQUESTING 4NAI. Y , MIST

LINDSE C WAT OUSE, C:Lpt, ' APi Q ED F

Chief. BloeaViru~ui2L~tail
008-36-6670

A D MOR3AMMAR 83 201 WON POTA Lt ATZ ANALYSIS



LA 9ORATORY PERFORMING ANALYSTI, 1. A APLE 4 REQUESTOR SAMPLE NO

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ,000291SAMPLE COLLECTION INFORMATION tU4o EEVE Y1.DT C AMPLETE S
7. SITE DESCRIPTION 

A3\OPEE

0-4-SITE ANALYTICAL RESULTS
8. SITE LOCATIONP4 0. FLOWRATE AT SITE I0. WCAT-EP 0 ' 4 1 N A T ER-7I EMP I l. -F,- . rli

00058 011 IC 00400 00300
AL/MIN C UNITS MGIL

ItI. COLLECTION DATE/PERIOD 12. COLL ECTORiS 'NAME IS. RES ,L TS OF OTHEP ON-SITE ANALYSES

13. SAMPLING TECHNIQUE 14. PHONE NUM13ER a kt w &r tq

15. REASON FOR SAMPLE SUBMISSION v -.

) AYSES REQULSTED AND RESULTS ________________

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER -TO TAL MG/L PARAMETER DISS flOTA /5 PARAMETER TOTAL MG/L

Chemical Oxygen 00340 ARSENIC 1) 1 ()00 01002 BORON 01022
Demand 1___ 0

Total Organic 0U0680 IIARIIJM (It)I5 10 BORON,012
CARBON as C 05 0I00 Dissolved 012

CAMIM IU5 U 0 7 sj CHLORIDE 00940

S PRESERVATION GROUP 8

PARAMETER-TAL (IG ;1Z_ 11I"O?IIM 0 10 30 01034q COLOR 00080 Units

OIL & GREASE C. CI I I'OMIIJM
FREON-IR Method( 0056 :Oa 1 'xj val eit 01032 FLUORIDE 00951

COPPFR 0 1104042 Residue Fil- 00515

PRESERVATION GROUP C I RO 014 U14 Reside NoDS ____S30___

PARAMETER___ TOTAL MG/L -Filt (SS)_______

AMMONIA as N 00610 * LEAD 01049 0101 Resid.. 00500

NITRATE as N 00620 MA oosos
Cd Roduct. Method 002 AGANESE 01056005 ~ L II, volatile 00505____

NITRITE.. N 00615 MERCURY 71890 71900 Specific009 iho
__________________ * * Colidckwice 005/mo

-OTAL KJELDAHLNCE SULFA TE094
NITROGEN an N 006 25 NCE 0165167as S0 4  00945 ______

PHOSPHORUS 70507 SELENIUM 01145 01147 SURFACTANTS 38260
Oto P04 as P a ______ MEAS asLAS 0

PHOSPHORUS 00665 SILVER 01075 01077 TURBIDITY 0007A Units
as p 5 _ _ _ _ _ _ _ _ _ _ _

ZINC 01090 1092 5
P RE SE R VA TIO0N GR:OUP D CALCIUM 091096

PARAMETER TOTALI MG/L as Cs 001001

CYANDE 0720MAGNESIUM 00925 00927

CYANIDE Free,
Amenable to Cla 00722 * POTASSIUM 00935 00937 *1 _______ ___

SODIUM 00930 00929

'. PRESERVATION GROUP E PRESERVATION GROUP J

PHENOLS G/3A -10__ ______ AAEE __

I. ORGANIZATION REQUESTING ANALYSI5 CHEMIST

REVIEWED By

APPROVED BY

AMD AR 8 201NON-POTABLE WATER ANALYSIS



2. LABORATORY PERFORMING ANAL-1,1 ... A N_- REQUESTOR SAMPLE NO
-2 -1 A J-, 0. -.) TiJSTR

'L L! G \0002. I
SAMPLE COLECTICN IN-ORMA'> Lc E: & 6. DATE ANALYSIS

S. SiTE I AESCRIPTION ____ COMPLETED

0,-SITE ANALYTICAL RESULTS
a. S:TE LOCATiONNO . FLOAPATE A, SITE -. /A T 'IE " , I 

1
P 22

00' 56 040. 00 300
G AL/MIN UNI TS MG/L

-I COLLECTION DATE/PERIOD t,2. COLLECTORS '.A1.E Ii. FEC TS A' CTrEE ON-SITE ANALYSES

3. SAMPLING TECHNIQUE 14 HONE NME

115. REASON FOR SAMPLE SUBMISSION I
NPDES a

* SES REQUSTED AND RESULTS I

PRESERVATION GROUP A A.I.L- PRLSERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL Mc.'L PARAMETER I OS ITTA PARAMETER TDTAL MG'L

Clhpmical Oxygen 00340 ARSENIC ,IJ Ju [Iw BORON 01022 t
Demand 6 % I

Total Organic 00680 HIARIUM ,Iu5 011007 BORON, 01020 AU

CARBON as C _______ . Dimiolved I

CADMF( M 2lO 11 21 CHLORIDE 00940

PRESERVATION GROUP P 1,3( (134 COLO 01"- RAM E T ER_ TOTAL t'G ' QW ---< " , " ,,,, ' ' ' " O O000 .t,
O" RES ['11 cOMILUM COOI08 nt

OIL GREASE -0132 FLUORIDE 00951
FREON-IR Method D 11,ival-I -

-- I(1'0 ' Rebldue Fil- 00515COP1p 0 ____2 terablle (TDS) 0

PRESERVATION GROUP C Real due Nai 00530

PARAMAETERI TOTAL MG IRON 04 14 Fllt (SS)_ _oo ,o ,..,_ oo_ oo_
AMMONIA am N 00610 Residue, 00500

LEA II 010____V~

NITRA TE so N Reasdue 00505
Cd Reduct. Me(hod 00620 * MANGANESE 0105600 . t Volate D0 5

NITRITE am N 00615 MERCURY 71890 7 1900 Specific 00095 /lmho. U
YOTAL KELAH LFATE 00945
,IROGENAN 00625 NICKEL 01065 ' . euso __00___NIR N 71015 . D S S0 4  0

PHOSPHORUS 70507 SELENIUM u1145 01147 SURFACTANTS 38260
OQrho P04 as P _ MBAS as LAS 0

PHOSPHORUS 00665 SILVER u1075 01077 TURBIDITY 00071 Units
asp P ...... 7-

ZINC 01090 01092 t% 5
PPFSERVATION GR(UP D CALCIUM

PARAMETER TOTAL MG, L as Ca 0MAGNESIUM 0025(1i2

CYANIDE 00720 __MG 00925 Ou927 9

CYANIDE Free. I2:9
Amenable to Cl 00722 POTASSIUM 00935 0937 _ _

SODIUM 00930 1)092-i M
... ,PRESERVATION GROUP E PRESERVATION GROUP

'If-RAMETER L WGI ARAETE

PHENOLS 32730 ~ ____- __-__ AAEE

1. ORI,%NIZATION REQUESTING ANALYS CHEMIST

REVIEWED BY

"rI,..Y ..,A .APPROVED BY

008-36-6670

AMD FORM 2.5" klIs pital Dov oW
IMAR 83 201 NON-POTABLE WATER ANALYSIS



. LABORATORY PFRFORMING A-AL 
'

.
' ' ,

A . . - "4 z I EOUESTOR SAMPLE NO

, A L 6. DATE ANALYSIS
SAMPLE COLLECTION INFOPMATIO, ,COMPLETED

C'.-SITE ANAL.YTICAL RESULTSU S' r NO 7 4Is C ATC A7 -ITE A l THF 0'!' I SS 0'CF

i AL/MIN UJNI T MG/L

1, L ECTION fATE, PERIO,' 12. COLLII 0 SA E iq, rA 7 ES Q T E'. ON-SITE ANALYSES

3 SAMPLIN 'EC-,NIDUE A.PHONF NUMOER-

U S. RE ASON FOR S AMPLE SUBMISSION _IA

NPDES a

AI-.SES REQ_-STED AND RESULTS

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL MG/L PARAMETER DSS 7.TAF IG/I PARAMETER TOTAL MGL

Ue 0 00340 ANSENIC Il, (,1002 BORON 01022Demand _ 1

Total Organic HARIIIM 'iIS 31 007 BORON,
CARBON as C *• Djsol'ed 01020

C AID%1 I , 1 A op 4 '2 7 c CHLORIDE 00940

IA A E NP TOTAL--- k1.I .3 3 COLOR 00080 Units

RF PRSER -ll AT103N GROU IROND hI14 009513 S\I M1~I('PFR 0' 10 4 '1 ')104 2 teralIe (TDS) 001

PRESERVATION GROUP C Re.id- Non

PARAMET EF TOTAL MG' L Ib' RO (,U05 I Filt (SS) 00530

A NA a N 006 10 LEAD 104 0 01051 ReeldUe 00500

NITRA TF as N Reeldue
Cd Red.I. fethod 6200

NITRIT E as N 006 15 MERCURY 71R90 71900 Spect i c 00095 jLmhoe

OTAL KJRLDAIIE SLFA TE 00945
NITROG EN.as N 00 t2S 95 NICKEL 0106S(006 :. aso 04 ___

--P___- ________ __ _____lrul (TDS____ _______

PHOSPORUS 7 SE1,E N I UM U 1145, 01147 SURFACTANTS 38260
(- O I N C3aS P MtIAS us LAS0

PH SRHOPTTIS "01), SUVE 1075 ~1077 TURBIDITY 00076 niI

_____ TER TOAL M o~j 7 ZINC 0 1090 1Q92__________________

PRESERv2ATIDN GROUP D CALCIUM

P ARAMF"T Er TOTAL MG/ L oil- Le

Cd Neut 11, E th -007620 MANGNESU 0105)9 .2 5o tl (10927

a as mg 1195Iu2

ALPOTASSIUM 00935 1937

SOIUKtM 00930 0U09240

W ES RLEV A TION GOPEPRESERVATION GROUPJ

ARAMET p50L M

SUERL 1A2730 326

1. OSPAORUAT 0REU S j SFANNAM LY'.1|7 I S ' A

Ii!. ~ ~<AF'040CED S'

Chief. Bcvrna~.

IRSE 0_A 09 GR'O P CLCU 0I1 09( m-

AMD MAR 201 MAGSNON-POTABLE WATER ANALYSIS



-ABORATORY PERFORMING ANAL-Z'S ' - jAMP' N 'p: 4. REQUESTOR SAMPLE NO

TE4 C\_ 00029

SAMPLE COLLECTION INFORMATiOt, L....ECEIVE BY . DATE ANALYSIS-AF: CO PLETED
7. SIT E DESCRPT:ON0 \ "X'- \-. " 'L

ON-SiTE ANALYTICAL RESULTS
S, SITE LOCATION NO Ig. PLO WRATE AT SITE 1C. #,. ATHEP C%4 ~ *A--LE. ;OMP '*.PH . IS2 I

00058 1( I 00400 00300
" .... ,'Ii.; "- i NITS M ,' i

I. COLLECTION DATE/PERIOD 12. COLLECTORS NAMF 19. TES S Or OE ON-SITE ANALYSES

13. SAMPLING TECHNIQUE IA. PHONE NUMt3TR /

I5. REASON FOR SAMPLE SUBMISSION

NPDES B

CN__YSES REOULSTED AND RESULTS ________________

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL MG/L PARAMETER DlSS T1OTAL JJG/I PARAMETER TOTAL MG/L

Chemical Oxygen 00340 ARSENIC 01000 ,01002 BORON 01022Demand 6l i I

Total Organic 0680 4ARIIJI 1005 01007 BORON, 01020
CARBON as C _ ,., * Dod I

CADMIUM 01025( 01027 0 CHLORIDE 00940

-PRESERVATION GROUP B 0)1030 1034 - - COLOR 00080 Units

PARAMETER T-9 LL MG, L

OIL & CREASE IOMU
FREON-IR Method( elx e 01032 FLUORIDE 00951

)r:- COPPER o1040 01042 5 Rebidue Fil- 00515. ...w..j IP erable (TDS) I

PRESERVATION GROUP C ( Residue Non 0
ARAMETER TOTAL MG/L - IRON 0104 1 " O Fili (SS)00530

AMMONIA s N 00610 LEAD 0104 0105l" Readu 00500

WTRA TE a. N " - . R-e:d: 0
Cd Reduce. Method 00620 MANGANESE 01056 01055 00505

NITRITE ma N 00615 MERCURY 71890 71900 Specific 00095 P-mhoL
________________ ______ * _____________ Conductance 005 JflO

'TOTAL KELDAHEL '1, 7 SULFAT 00945
NITROGEN a N 00625 NICKEL 01065( 0 as So,

PHOSPHORUS 70507 SELENIUM 1145 01147 SURFACTANTS 38260
Ortho P04 as P A .. , MI3AS as LAS

PHOSPHORUS 00665 SILVER U1075 01077 TURBIDITY 00071 Units
asP )

ZINC 01 090 0109 2 A

PRESERVATION GROUP D CALCIUM I

PARAMETER TOTAL MG/L an Ca I 00I1_ I___

CYANIDE 00720 00925 00927• as Mg

CYANII E Free, 00722 POTASSIUM 00935 00937
Amenable to Clz 00722 POTASSIUM 00935 00937

, SODIUM 00930 00929

, PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER T- L /PG/L PARAMETER _

PHENOLS 32730 \ (iC)CI

1. ORGANIZATION REQUESTING ANALYSIS CHEMIST

REVIEWED BY

APPRO, ED BY

FAD ORM 2ADMAR 83 201 NON-POTABLE WATER ANALYSIS



Z. LABORATORY PERFORMING ASIAL V~ 1 I A' AM. E 's - 4. REQUESTOR SAMPLE NO

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _00029

SAMPE CLLECIC. INFRMAION T' ECFI ED Iv 45. DATE ANALYSIS
SAMPE CLLETIO INORM'IC COMPLETED

1. SI TE DESCRIPTION -'I , 'I\j A %

ClJ-SITE ANALYTICAL RESULTS
S. SITE LOCATION NO IS. FLOWVRArE AT SITE r'o. It[iATHEP P17 is.IA olss 02 P

te 0400 00300
0 AL/MIN IUNITS MG/L

11. COLLECTION DATE/PERIOD 12. ITOLL ECTORS NAME 14. RkU-, TSID T HE'? ON-SITE ANALY SES

13. SAMPLING TECHNIQUE 14. PHONE NumRER

15. REASON FOR SAMPLE SUBMISSION4

NPOES it

PRESERVATION GROUP A 0 PRIESERVATION GROUP F PRESERVATION GROUP G

PARAMETER_ TOTAL M GL PARAMETER Diss TGTA ia.4 PARAMETER TO TALI M

CDem-ad Osgei 340 ARSENIC 'IlL'Ou blo" BORON 01022
Demana

Total Organic U)0690 ARIK l05107BON
CAR~BON as C Dsovd01020

CAI)M'iI',I iIUt2d U1027 3l 1, CHLORIDE 00940

Ib PRESERVATIONGR~iO F- -- CI1(.1 1 03 6i] 08 nt
PARAMETER TOTALI I. ,1 II3 ,04a', OO 08 n

OIL & GREASE ICII1, )%1U

FREON-IR Method 00560 -Iaa~ 01032_ IA - FLUORIDE 00951

~,' COPFR )04uJ 01042 1 Residue F11 osi

PRESERVATION GRDUP C - IRON 01046' 1)10 V, k*'- W ide 00530

PARAMETER TOTAL MG!'L- ______ Fill (SS) ___________

AM4MONIA aN 00610 LEAD) 0 10 49( 010 514 Residu 00500

NI TR4TIE a.a N 002 AGNS' 15Rod:00505
Cd Reduce. Method 0062 0 MADNS 00 155 C

NITRITE me N 00615 MRUY 78o710Spcfc00095 ItJimhoo

TOTAL KJELDAHL S.U L A*OU4
NITROGEN oo N 006~25 * NICKEL 111065 0106, :3.Ja SO 4 ____

[PHOSPHORUS 70507 SLNU U15047URATTS 38260

Ortho P04-'s Ps _____sLA

PH OSPHORUS 00665 SLE U105177TURBIDITY 00076 Units

__________ IZINC 01090 109

PRESERVATION GROUP D ACU 091 01

CYANIDE 00720 MANSUM095 U2

CYANIDE Free,
AealtoC 00722 POTASSIUM 010935 00937

0
i PRESERVATION GROUP E SOIM 090029PRESERV IATION G ROUP J1

PARAMETER ______A4_11_ PARAMETER

1. ORGANIZATION REQUESTING ANA L YS CHEMIST

LI C. WA {oufE, cit't, U.- PRVDB

Chief, Bioenviroamental LE-giaucr.j;
008-36-6670

MAR @a 201 NON-POTABLE WATER ANALYSIS



20 AUG 1254 42e
L !,G A- g'PEPIPOPMING Al,- I ' z L? , ; REQUEST'OR SAMPLE NO

C 0 DAT AN-Y

AMOL~~~~ I\IOOAh.ACOMPLETED

.'-SITE ANALYTICAL RESULTS

ccc " 00400 0030o

k~I 
UNTS MG/L

2. c_.LL C. IA A T E KL K) 0. - T l{ N SIT A AL YSES

N L S R.., E. Q,,'_L N4 E0 4 DR ESkL

S.A .f 0 .NALN SES REQVATEON PRESERVATION GROUP G3

, ,T TOTAL ,'L PARAMF TER ISS TA, PARAMETER TOTAL MG/L

. c 0 "'\ % ARSENIC 'OU |002 BORON 01022

o :IIARIIJM IL)5 (1007 BORON, 01020 I
.,, , _ ___s__ __________ __ _ Dissolved p 1

CAD"It"IM 01025 0127 CHLORIDE 00940

Sri h ATION 0, If,< .Ii' ,I03(, I034 COLOR 00080 Units
; L T 'f; T TAL L L

i h N-IR ,Il t: 'S60 - IL'I- .o 101u32 FLUORIDE 00951

SC:OPPFR r114 u 10(42 R-idue Fil- 00515
. . ___ _. _ ._____erable (TDS) _

f ESEV- yATK)N, ,ROJI C I< idue No n
IRON 0104i. 104F5 00530

-A l -AETER OTA M G I I F (SS)0

AMMONfA s N uhl0 LEAD 01U41)0 1051 Reldue. 00500

.'" '?A TE es N Residue
,'N E %1 A SC, E IA 0156 01055 VolaleI. 00505

.01 R1 17. a. N 0£ 15 MERCURY 71890 71900 Specific0

;"' rA L KJ ELDA1I! SULFA TE 00945
0",T(OGEtV a N 'Wh 2 5 NICKEL, 01065 01067 SE04 0

W-1US SLEIM u 1 45 01147 SURFACTANTS 38260

-'I"}C. 0( , _____ , _EI._N__; _ u1 5 0 MBAS s LAS

'IIK >;'IICIO S ', E( SII.VER 01075 01077 TURBIDITY 00076 Units

ZINC 01090 01092 _

... PF'ESEFHATION GROUP Cj CALCIUM m
LUT.. 40 0 . CaII'41 5 009g14

A 7 2o MAGNES UM ,9I
____-_ a a= Me -1 . • 1

P, ESE 0 
722 POTASSIUM 00935 I)U937

SODIUM 00930 ,(j29

PEASE0 ,1ATION GROUP F PRESERVATION GROUP J
f 1.4 U_ Ih " T TAt- MG [ PARAM-" TER

127 3'.

,A JATiCN orQFST1N(, ANA_ 1',1 C EMIST

R4ERiEED S I
AFPRO EO BY I

AMD M 201 NON-POTABLE WATER ANALYSIS



32 0 AUG 1984 / ,j
2. LABORATORy PERFORMING ANALV'"- 7. -A-1 AMPLE EQUESTOR SAMPLE NO

A/&90 002 0
SAMPLE COLLECTION INF rAT

" 
nECEI VE7 BY 8. DATE ANALYSIS

Sa&I COMPLETED

7. SITE DESCRIPTION

nil -_ _ON-SITE ANALYTICAL RESULTS
8. SITE LOCATIONNO 2l3i E .EAT. E' 0GU4 .,A'EFl 'E ... 015, 02

00 b ' C '0 00400 00300

AL/MIN UNIT MG/L

11. COLLECTION DATE,'PERIO) 2 OLCOSNM S FO

13. SAMPLING TECHNIQUE T4.PHONE NUMLIER

15. REASON FOR SAMPLE SUBMISSION

NPDES i

ANALYSES REQULZSTED ANO RESULTS

PRESERVATION GROUP A PRESERVATION GROUP F PRESERVATION GROUP G

PARAMETER TOTAL M'. PARAMF TER CiSS 7C) TAJ JIG/I PARAMETER TOTAL MG/L

Chemical Oxygen 00340 ARSENIC (jInju 01002 BORON 01022
Demand _ _• 0 1

Totail Organic o80 IIARILIM i 01007 BORON, 01020
CARBON asc ___ C__ * Dissolved * I

CAIMIIIM 0U1625 u
0
1(27 CHLORIDE 00940

P R E S E R ,. A T IO N G R O U P P"_ 1 .) ' 3" n ,, C O L O R 00 0 0 U n it s

PARAMETER TOTAL . .0
IOIL S, GREASE (Ill"OMIUM1"

FREON-IR Methd 00560 llxavale -t 01032 FLUORIDE 00951

CUPP FR ul104v 01042 l tdu t- 0051S
t/ retable (TDS)

P R E S E R V A T IO N G R U P C I R N 1 46 0 04 esldu e N on0 53IRON 0104(, 01045 00l5(SS)0
P ARAME:T ER TOTAL MG L F]lit (SS)

AMMThONtA as N 00610 LEAD 01049 01051 Reaidue 00500

,4TRA TE a s Al R edue 00505

Cd Reduct. Method 00620 MANGANESF 01056 01055 Voti_£leh•

NtTRtTE ase N 00615 MERCURY 71890 71900 Specific 00095 Ilmhooe

T O TA L K IE L D A H LSU FA T0 94-- ITROGEN s N 00025 NICKEL 01065 01067 a asF T04 004

PHOSPHORUS 70507 SELENIUM U1145 01147 SF ANS 386

Ortho P04 as P 0 0114 38260

I'IiOSPHORUS 00665 SILVER U1075 01077 TUR2JDI TY 00076 Units

ZINC 01090 01092

PRESERRVATION GR'OUP D CALCIUM 00915 00916
PAFI METEF? TOTAL "G, L as CiaN SU-n

CYANIDE '0720 00925 0U927• a Mg

CYANIDE Free,
Amenable to CIa 00722 POTASSIUM 00935 00937

SODIUM 00930 00929/ "-___ .. ,__ _ _ . , __ _
PRESERVATION GROUP E PRESERVATION GROUP J

PARAMETER TOTAL IG/_ PARAMETER

1. ORGANIZATION REQUEST ING ANAL YSIS C- EMI

OAR 0O P( WEU By

~/11i62~~L~ /fr/yAPPRO .ED By

M @ 201 NON-POTABLE WATER ANALYSIS



2 U 1384 194

4Ell .4'Y PEMFO MING A NAL' S A '-'P I I :EQUESTOR SAMPLE NO

TA
T

P. U-N 1"00 - , A F; . DATE ANALYSIS
__- ' __" _ -______ r _____ COMPLETEC

-iTE ANALYTICAL RESULTS
i - • , NC . F 7..A , SITE T I- P -I. OISS O2

004,0 003
UNITS MG/L

..1F A T 1 C O-LL IIIUC0.010 PS rE1VAF/E JN/A L s 3r TW

A.5 ,' L; I - 'I UE 14. PHO7
4

L NU
M

O
! E h

55Z,' '1' SAMPLE SUBMISSI11.

_NALYES REQUESTED ANDJO RESUL

-II

Pia FERVA TION C;POU F A PRES RVATION GROUP FPRESERVATION GROUP G

A" E I AAEE TO TALI MG L

34 A ARIE I C/ f 0.100u2 BORON 01022

_______ F3,__ _______ _____t_,.___ 1___ 007 Dissolved 01020_t

_________ __C_- CADI I]I 7A 1011 U11127_ 35 CHLORIDE 00940

A 4 S T .LTONGO -- AL GI HIN0.1 M ,1,')30 (1034 34/~7 COLOR 00080Unt

I I0 .1 eh S .Pl.AI 0t 51630 ZIL' FLUORIDE 00951

COP1'PFIO; 1,04 01042 -7 Residue Fif- 00515
terable (TDS) _

PRESERVATION ;Rjp IRON 0104(.145 Residue Noh 00530
A R_ A_'A___ _ TOTALm _ _3-_,73 -59 Flit (SS) _

AMMONIA as N ,),, 10 LEAD U1040 01051 6 Residue 00500

. 'I lE F Residue
,.,7 'e,,.. MetV,,i 171620 1MAN0ANESI 01055 o 00505

. N 0516 1 5 MERCJRY 7 i900 00095 !Imhos

T. FA IL KJELIA1II 5 -E, SULFATE 00945
.';Ta('CE, a . N s SO 

4  
_

S1T'UCE ** 7157 SFI HNIC 01065 01067 SURFACTANTS 38260

: 1iheS '507 SEIENIUM 01147 MSAS w LAS _

ISP!IC R VS 00665 SILVER U 107 01077 L TURBIDITY 00076 Units

ZINC 01090 01092

FqFSE ,'A T ON GROUP D CALCIUM 00916

'"t; ( ' 41'{ 1 OTAL ,G a s Cs 0 1 9

MAGNESIUM -n

an mg 00Q25 0092' 1

', 1722 POTASSIUM w01,1 0937

SODIUM 00930 0092'

PPESERVATION GkO JP E PRESERVATION GROUP J

IIJ I TOTA'_ PAR_- - _____ __ __ _ _ _AMETCER _____

A- 5'.?9TN RJ~iT(NG AN 4 ~~ 7 sx

~ -- 11 E WED BY8

?~~~ /2~~fSEC.WAM-HDU2E, C'j)t Aj RQUI BY-

Chief, Bioonvironmun0 1 ji,
008-36-6670•.,

0 N
AMDu~~°a 201 NON-POTABLE WATER ANALYSIS



20AUG 19?4 /~
717 _LRV_'_tO__ _FFRMIN- -- -- ,4Er ) TOR SAMPLE NO)

~AMP LE COLLU OPM 'Tl NS

"I I IUN

________I E_ T AL'TICAL RESUL TS

8 .1 0CCA I 'NO 0 9. ELCT.T T T 7 SIT-C 1 T "I T .

1 1. TL lC T I T'.:N A T F. I kH i(77 1 Z . 7 TT f .A F '~ Ey I E $
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STATE OF DELAWARE

DEPARTMENT OF NATURAL RESOURCES
& ENVIRONMENTAL CONTROL

DIVISION OF ENVIRONMENTAL CONTROL

WATER RESOURCES SECTION
89 KfNGS HIGHWAY

P0 Box 1401
Dovrr DELAWARE 19902 T ,_EPONF (302) 736 4761

I February 28, 1984

I r.. Thomas D. Sims, Chief
ixnvironmental Planning DivisionU Department of the Air Force
526 Title Building
30 Pryor Street, S.W.
Atlanta, Georgia 30303 C+

a.0

Dear Mr. Sims:
CD

The Delaware Department of Natural Resources and Environmental Control (DNREC)
has reviewed the Installation Restoration Program Phase I, Records Search Report
for Dover Air Force Base, Delaware. Based on the icommendations proposed by

rD
Engineering Science, we offer the following comments for your consideration.

Hydrogeologic work must be performed under the supervision of a geologist regis-
tered in Delaware. Hydrogeologic reports must bear the signature and seal of a
registered geologist.

Monitoring wells must have approval in the form of permits from the Department
prior to construction. Wells must be installed by water well contractors li-
censed by the Department, confirm with Department regulations (including any
pecial guidelines or conditions), and be designed for compatibility with deter-
mination of hydrogeologic conditions (aquifer characteristics and ground water
flow patterns). Guidelines for water table monitor wells are attached.

i Geophysical investigations" (electrical resistivity and magnetometer surveys) may
te useful, especially the former in defining chafA-teristics and thickness of
the Columbid .ediments. However, these methods are unliko.ly to be of use in de-
lineating contaminant plumes which do not have ele4;trical properties significantly
different from that of the natural ground waterz,'4Therefore, use of these geophys-
ical methods to determine'whether addi iona lwoX i5hb eded is not advisable.

/ Monitor wells should be located downgr~dient of each.pajor source of contamina-
- tion. Test borings at each site should be extended-to the"base of the Columbia
Formation to determine the presence and "*ickness of the confining bed above theI Frederica Aquifer.

At least one upgradient well and three downgradient wells should be installed atI the IW-basin site. In addition, we request at least quarterly sampling of wells



I
I

Colonel Thomas D. Sims
Department of the Air Force
February 28, 1984
Page 2

for parameters presented in Table 6.2(b). Performance of a complete hydrogeo-
logic study of the site, as required by 40 CFR 264.91(c), is requested. If re-
medial action is warranted, a corrective action program which includes, but is
not limited to, requirements listed in 40 CFR 264.100 should be developed.

Assessment of the need for future investigations and any remedial work should
depend on the potential impact upon current and/or future sources of water sup-

ply and on the existing potential of adverse impacts on the environment. A
reeting with Dover Air Force Base representatives, consultants, and DNREC to dis-

cuss these cointmnts, particularly the consultants' reacti on and proposed investi-
gative approach is recommended.

(DU

Questions related to RCRA concerns may be directed to Ms. Eileen Hack (302-736-
3685); CERCLA questions to Mr. Robert Pickert (302-736-5063). =

Sincerely,

A-.

William G. Razor
Superlisor/Environmental Engineer
Solid Waste Management B{'ach

.... , , , . / / ,

/ , 1

Miahael A. Apgar, P G.
Supervisor /

Water Supply Branch

WGR:MAA: lw
Attachment
cc: Alan H. Simpson

Eileen M. Hack
Robert C. Pickert I

I
I
I
U



AI1D ENVIRONMENTAL CONIR'

DIVISION OF ENVIRONMENTAL CONIROL

WATER SUPPLY BRANCH

GENERAL GUIDELINES FOR CONSTRUCTION OF 14NITOR WELLS

1. Monitor wells must be constructed by a method which will define
the characteristics of the geologic materials under the site. The
properties of the earth materials penetrated by the wells must be
described.

I 2. Monitor wells close to the waste sources, unless otherwise approved
*by DNREC based on the ground-water flow system, are to be screened from
the seasonal high water table level to five feet below the seasonal
low water level.

3. The screen slots must be small enough *to allow turbidity - free water
to be withdrawn from the well, and should be machine slotted or
manufactured screens rather than pipe with hack sawed slots. Each
well must be developed after construction so that the well. will yield
at least I gallon of turbidity - free water per minute. C-

4. The annular space of the screened intcrval must be gravel packed.

S. If the water level will never be deeper than 15 feet below the ground
surface, a2-_n casing can be used with a centrifugal pump.
If the water level may at times be 15 feet below the ground surface,
the casing must be at least 4 inches in diameter to accomodate a
submersible pump.

6. Either PVC or steel casing is acceptable as long as at least schedule
40 pipe is utilized.

7. The annular space around each casing must be sealed with cement or
bentonite from the ground surface to 2 feet above the screen to prevent
vertical leakage along the well casing.

8. The casing should be protected from entry of contaminants, vandalism,
or accidental damage by machinery by constructing the cap above grade
and, if PVC casing is used, using a protective concentric steel casing
around the above-ground portion with a Tocking top.

I 9. The elevations of the tops of the well casingswithout the capslmust be
measured to determine the direction of groundwater flow.

I 10. Permits to construct the monitoring wells must be obtained from the
Water Supply Branch of the D?'REC, prior to construction.

7/80 I

I I - I M V 5 b-k d i,.,114 ,, -, d , . /
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STATE OF DELAWARE

DEPARTMENT OF NATURAL RESOURCES

& ENVIRONMENTAL CONTROL
DIVISION OF ENVIRONMENTAL CONTROL

WATER RESOURCES SECTION
89 KINGS HIGHWAY

PO Box 1401 TELEPHONE (302) 736 4761I

DOVER. DELAWARE 1 9903 I

MEMORANDUM 3
TO: Mr. Kevin Burdette

FROM: Philip J. Cherry'j

DATE: October 22, 1984

The Department herein waives the policy requirement requiring I
gravel packing of monitor wells for the following wells located
on Dover Air Force property. The wells are designated.LiREC
permit #'s #58895, #58918 thru #58931, and I 7"58934
thru #58945). Said wells must still meet all other requirements
as set forth in "General Guidelines for Construction of Monitor
Wells" (copy attached). 3

I
I
I
I
I
I

=, • • , i i / IU
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DELAWARE DEPARTMENT OF NATURAL RFqOITRrS

3 AND ENVIRONMENTAL CONTROL,

DIVTSION OF ENVIRONME NTAL CONTROT,

WATER SUPPLY RRANCH

GENERAL GUIDELINES FOR CONSTRUCTION OF MONITOR WELLS

i. Monitor well must be constructed by a method which will define the
characteristics of the geologic materials under the site. The properties of the
earth materials penetrated by the wells must be described.

2. Monitor wells close to the waste sources, unless otherwise approved by DNRE(
based on the ground-water flow system, are to be screened from the seasonal high
water table level to five feet below the seasonal low water level.

3. The screen slots must be small enough to allow turbidity - free water to he
withdrawn from the well, and should be machine slotted or manufactured screens

rather than pipe with hack sawed slots. Each well must be develoned afIe r

construction so that the well will yield at least 1 gal]on of turbidity - free

water per minute.

4. The annular space of the screened interval must be gravel packed.

5. - the water level will never be deeper than 15 feet below the ground surface, a
2-inch I.D. casing can be used with a centrifugal pump. If the water level may
at times be 15 feet below the ground surface, the casing must be at least 4
inches in diameter to accommodate a submersible pump.

6. Either PVC or steel casing is acceptable as long as at least schedule 4n pipe is
utilized.

7. The annular space around each casing must be sealed with cement or bentonite from
the ground surface to 2 feet above the screen to prevent vertical leakage along
the well casing.

The casing should be protected from entry of contaminants, vandq Ism, or
accidental *damage by machinery by constructing the cap above grade and, IF PVC
casing is used, using a protective concentric steel casing around the above-
ground portion with a locking top.

The elevations of the tops of the well casings, without the cans, musr be
measured to determine the direction of groundwater flow.

3. Permits to construct the monitoring wells must be obtained from the Water 01]nlv
Branch of the DNREC, prior to construction.

I /80



APPENDIX J: Dover Air Force Base
Waste Management Summary Tables
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OEHL

Project Officer

J. Meade

Senior Advisors
Project Manager E. Repa, Ph.D.

E. Tokarski R. Berry, Ph.D., P.6.
(Del. # 249)

Z. Saleem, Ph.D., P.6.

Staff

R. Eades - Geologist
A. Lapins - Geologist
J. Bramlett - Env. Scientist

Figure K-i

Project Management Structure - Dover AFB Phase II Stage 1 Study
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JENNIFER A. BRAMLETT I

EDUCATION I
University of Maryland: B.S., Natural Resource Management (1979) I
EXPERIENCE

Ms. Bramlett is an environmental scientist with over five years of experience I
in the field of solid and hazardous waste management. She has worked within

waste regulatory programs under both RCRA and CERCLA, for both the U.S. EPA and
the Department of Defense (DOD) and for state and local governments.

Ms. Bramlett is currently providing technical input for a Phase II, Stage I
effort under the Air Force's Installation Restoration Programn (IRP). The
Phase II, Stage I effort involves the comprehensive confirmation and characteri-
zation of contaminant migration at hazardous waste sites on DOD installations.
She was also the Task Manager during a Phase I effort, or installation assessment,
of a government-owned, contractor-operated (GOCO) facility in Tucson, Arizona, I
under the Air Force's IRP. Phase I of the IRP involves a site visit and documen-

tation of past and present industrial operations, past and present waste manage-
ment practices, and the environmental setting. Identified waste sites are I
ranked based on their relative potentials for environmental impact and recom-
mendations are made for Phase II. Other Phases of the IRP, including remedial
action planning, were ongoing at this particular facility because of confirmed
groundwater contamination problems. Therefore, this Phase I also included the I
documentation of these activities. Ms. Bramlett was also a primary technical
contributor during a Phase I effort at a GOCO facility in San Diego, CA.

Ms. Bramlett was a Team Leader during a preliminary assessment for the DOD of
waste resource conservation and recovery opportunities at eleven GOCO facilities.
Besides overseeing the non-industrial waste study area of the project for all
eleven facilities, Ms. Bramlett also worked on a more in-depth waste recovery
feasibility analysis for one selected GOCO facility.

Ms. Bramlett was co-project manager of a project for the USEPA in which data I
was gathered on the composition of leachate from hazardous waste sites located

throughout the United States. The data was used to assess the feasibility of
formulating a synthetic leachate to test liner compatibility. Ms. Bramlett I
was also a member of a sampling team which visited various sites and sampled
leachate for laboratory and field analysis.

Ms. Bramlett was a member of the field team conducting groundwater sampling at
the LiPari Landfill In New Jersey, Superfund Site No. 1. Sample analyses
results were used to assess the performance of implemented remedial actions.

Verified for accuracy by: Date: I
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3 JENNIFER A. BRAMLETT Page 2 of 2

Ms. Bramlett's other field experience includes air sampling for asbestos in

post offices in rural communities in western Pennsylvania and acting as a
Document Control Officer during the geotechnical assessment of the hazardous

waste disposal site Love Canal in New York. During the latter, she was

responsible for ensuring adherence in the field to the project's Quality
Assurance/Quality Control and Health and Safety plans. She additionally
assisted in on-site hydrological testing conducted to characterize ground-

water flow.

Under a project for EPA's Waste Identification Branch, Ms. Bramlett is evalu-

ating petitions from generators to exclude a waste listed under 40 CFR Part 261,

Subpart D. She is evaluating the delisting petitions for completeness and tech-
nical adequacy, making decisions of denial or acceptance, and preparing Federal

Register Notices announcing proposed exclusions. Ms. Bramlett also contributed

to a guidance manual for petition preparation.

Ms. Bramlett has also provided technical review, synopsis, and computer coding

of public comments for the U.S. EPA regarding the Organic Chemicals and Plastics

and Synthetic Fibers (OCPSF) Point Source Category Effluent Limitations pro-
posed rule.

IMs. Bramlett was active in a multi-year Industry Studies Program for EPA's
Office of Solid Waste. The program was an in-depth waste management assess-

ment of chemical classes within several industrial segments. Ms. Bramlett

I participated in the waste management assessments of the chlorinated and bromi-
nated organics and carbamate industrial segments.

Ms. Bramlett was active in the U.S. EPA Technical Assistance Panels Programs

for Regions II, V, and EPA Headquarters. The Programs provided assistance to

state and local governments in both solid and hazardous waste management. For

various technical assistance recipients, Ms. Bramlett assessed waste management

options, evaluated waste management programs, and analyzed the feasibility of
waste-to-energy recovery.

PUBLICATIONS

Bramlett, J., E. Repa, C. Furman. Installation Restoration Program Phase I -

Records Search, Air Force Plant 44, Tucson, Arizona. Prepared for: Wright-

Patterson AFB, Ohio; October 1985.

Burger, B., J. Bramlett, K. Boyer, C. Furman. Installation Restoration Program

Phase I - Records Search, Air Force Plant 19, San Diego, California. Prepared

for: Wright-Patterson AFB, Ohio; September 1984.

JRB Associates. Solid Waste Data - A Compilation of Statistics on Solid Waste

Management within the United States. Prepared for: U.S. Environmental Agency,

Office of Solid Waste and Emergency Response. EPA contract no.: 68-01-6000.

August 1981.

Verified for accuracy by: j ae
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RICHARD H. BERRY

5203 Richardson Drive

Fairfax, Virginia 22032 I
Tel. (703) 323-5211

BACKGROUND SUMMARY I
More than 25 years of experience in applying geology and geophysics to the

assessment of engineering problems, mineral deposits, and groundwater conditions.
Projects have involved 37 U.S. states and eight foreign countries, comprising an I
extensive range of geologic environments.

EDUCATION

PhD, Geology, Yale University, 1961

MS, Geology, Yale University, 1957
BA, Geology, Williams College, 1955
Graduate courses in Geophysics and Mathematics, George Washington

University, 1969-1971 3
EXPERIENCE

Independent Consulting Geologist, 1979-Present 3
Performs a wide variety of domestic and foreign assignments, mainly for
mining and engineering consulting firms. Principal efforts have involved: I
" Stability of mines, tunnels and other underground structures.

" Foundation conditions and earthquake hazards.

" Coal and industrial mineral deposits. 3
" Groundwater conditions associated with commercial and domestic water

supply, waste disposal, construction, and structural damage.

" Expert legal testimony.

Senior Geologist, Dames & Moore, Consulting Engineers, Washington, D.C.,
1973-1979.

Directed geological and geophysical investigations for neavy
construction projects, including: 3
" Foundation and construction conditions for dams, pipelines, open pit

mines, fuel storage facilities and other major structures.

* Geological and geophysical studies for 12 nuclear power plants in the U.S. I
and abroad, including detailed fault studies and earthquake assessments.

" Stability of tunnels, mines, and othier deep rock excavations.

" Site selection and environmental assessment of :onventinal and nuclear
waste disposal sites.



Richard H. Berry (Continued) 2

Senior Scientist, Computer Sciences Corporation, Falls Church, VA, 1968-1973.

Performed varied research and consultant functions involving geology and

geophysics. Major projects included:

* Comprehensive assessment of construction, environmental impact, and

electrical ground conductivity of seven alternative U.S. sites for a
major military communications system involving surface and deep under-
ground emplacement of hundreds of miles of antenna cable (1971-1973).

* Analysis of costs and performance rates of drilling, blasting, and exca-
vating techniques for computer simulations of quarry and underground

coal mine operations.

Assistant Director of Operations, Environmental Research Corporation,3 Alexandria, VA, 1965-1968.

Assisted in managing 15-20 geologists, geophysicists and engineers employed
in research of seismic ground motion and other effects of nuclear and con-5 ventional explosives. Typical projects included:

" Prediction of blast effects of nuclear testing at the Nevada Test Site.

" Design and implementation of seismic monitoring programs for construction
and quarry blasting.

Chief Geologist, Roland F. Beers, Inc., Alexandria, VA, 1962-1965.

Directed geology staff in compiling and assessing geologic, geophysical and
hydrologic information associated with proposed nuclear blast sites. Efforts
included:

* Preparation of detailed plans and cost estimates adopted by the U.S.
Corps of Engineers for a major exploration program to preceed proposed3 nuclear excavation of a canal across Central America.

• Inspection and evaluation of potential slope and dam failures associated
with nuclear blasts in Colorado, New Mexico, Nevada, and Mississippi.

Geologist, Brown and Root, Inc., Houston, Texas, 1959-1962.

Inspected and evaluated geology, hydrology, and other construction aspects
of tunnels, dams, pipelines, and missile silos; identified concrete aggregate
sources and prepared cost estimates for constructing underground structures.
In 1959-1960 assessed daily excavation conditions in the 26-mile Roberts
Tunnel, Colorado.

Field Geologist, New York State Geological Survey, Albany, NY, 1956-1958.

Mapped a portion of the eastern Adirondack Mountains, interpreted structure
and metamorphic derivation of plutons, and developed a local stratigraphic
column for the Grenville metasediments.

5 Field Assistant, Matt S. Walton, Consulting Geologist, New Haven, CT, 1956.

Mapped and analyzed faults affecting roof stability in diversicn tunnels3i of the Oahe Dam, South Dakota.
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Richard H. Berry (Continued) 3

Geologist, Carter Oil Company, Mattoon, Illinois, Summer 1956.

Interpreted geophysical well logs and constructed isopachus maps of areas 5
in Illinois and Kentucky.

PROFESSIONAL AFFILIATIONS

Geological Society of America, Association of Engineering Geologists,
American Geophysical Union, Washington (D.C.) Geological Society, and
American Association of Petroleum Geologists 5

PROFESSIONAL REGISTRATIONS

California #3463, Delaware #249, Oregon #460, Georgia #442, Virginia #135 5
I
I
I
I
I
In
I
I

I
I
I



RICHARD H. BERRY

SELECTED REPRESENTATIVE PROJECTS

IUnderground Mines and Tunnels
" Design and supervision of a boring program to define the nature of a thrust

fault and its effects on future operations of an underground coal mine,
Buchanan County, Virginia.

" Assessment of geologic conditions and presentation of expert testimony re-
regarding potential surface damage from subway tunnel construction, Montgomery
County, Maryland.

" Estimation of anomolous bearing pressures anticipated from thick sandstone
strata above a proposed longwall coal operation, Wise County, Virginia.

9 Assessment of potential effects of faults identified from Landsat imagery
and areal photographs of three existing or proposed underground coal mines
in Virginia and West Virginia.

" Estimation of underground construction conditions for fifteen tunnels and six
missile silo complexes in the U.S., Canada and South America. Projects
typically included quantification of overbreak, support requirements and
water inflow, and location of concrete aggregate sources. Prepared bid
estimates for six of the tunnels.

" Underground mapping and assessment of joints and faults in the diversion
tunnels of Oahe Dam, S.D., as related to a major roof collapse.

" *Assessment of daily construction conditions in the 26-mile H.D. Roberts
Tunnel, Colorado, and derivation of tunnelling costs and performance indices

* for various geologic conditions.

Foundation Conditions

" Assessment of potential surface damage from piping and other subsidence
hazards associated with underground anthracite workings, Scranton, Pa.

" Investigation of landslides and slope stability for a proposed pump storage

facility in Virginia.

" Design and supervision of a drilling program to assess stability of future
open cuts for a phosphate mine in North Carolina.

U Investigation of geologic and construction conditions affecting overbreak
in footing excavations for the New Walter Reed Hospital, Washington, D.C.

" Preparation of plans and cost estimates for geotechnical exploration of a
proposed 150-mile electrical transmission line in Montana.

" Assessment of the effects of karst conditions on foundation stability for a

proposed heavy construction project in western Maryland.

I
I
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Richard H. Berry (Continued) 2

* Design and supervision of a boring program to assess the stability of deep
rock excavations and construction conditions of several miles of pipeline for
a proposed water pumping and treatment station in northern Virginia.

Investigation of geologic coi.ditions pertinent to remedial action required to
avoid recurrence of landslide damage to a pipeline in western Pennsylvania. I

" Assessment of geologic and construction conditions pertinent to reducing over-
break of open cut tunnel excavations in Montgomery County, Maryland and Balti- I
more, Maryland.

" Geologic correlation and extrapolation of soils properties for sice selection
of electrical transmission lines in eastern Virginia.

Mineral Deposits

" Estimation of reserves for six bituminous and anthracite coal properties in K
West Virginia and Pennsylvania.

" Economic assessment of sand and gravel deposits in Texas, Maryland, New
Hampshire and Colorado. I

* Identification and economic assessment of alternative crushed stone sources
for the Norfolk area, Virginia. 1

" Identification of volcanic ash deposits to serve as concrete pozzolan tor the
Yellowtail Dam, Montana.

" Estimation of the current economic potential of an abandoned gold mine, I
Fairfax, Virginia.

" Analysis of geologic and geophysical data for three nickel deposits in Maine,
and participation in exploration planning, computerization of reserves and
open pit mine designs.

* Assessment of world wide marketability of Peruvian bentonite. 3
* Geologic and economic appraisal of a diatomite deposit, Ricnmoni County, Va.

Groundwater 5
" Air photo interpretation, field investigation, and design of an exploratory

boring program to assess groundwater reserves associated with block faulting
in the Dead Sea Rift Valley, Jordan.

" Presentation of expert testimony regarding groundwater conditions Df a land-
fill site in Maryland. 3

" Identification and assessment of a fault zone aquifer to serve tne snow-making

requirements of a proposed ski resort near Harpers Ferry, West Virginia.

" Investigation of swimming pool damage allegedly caused by an unusually shallow 3
water table, Washington, D.C.

* Assessment of lightning as a cause for damage to a water well casing, Fauquier

County, Virginia.

Count, Virinia

I
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" Field investigations to identify a means of renewing geothermal waters for a
health spa resort in northern Jordan.

" Design and supervision of a drilling and geophysical program to assess the
anticipated underflow for a major proposed earthfill dam, Montgomery County,
Maryland.

" Field investigations and assessment of groundwater information to assess the
hydrologic characteristics of karst terrain proposed for underground petroleum
storage, southwestern Virginia.

" Design and supervision of a drilling and monitoring program to assess ground-
water conditions associated with leakage of an underground propane storage
cavern, northern Virginia.

3 Structural Geology and Earthquake Assessment

* Design and supervision of comprehensive fault studies for eight nuclear power
plant sites in the U.S. and abroad, including definition of age of fault
offsets and earthquake potential.

* Preparation of geologic and seismologic portions of Safety Analysis Reports
for five nuclear power plants in the U.S. and abroad, and senior technical
review of five others.

* Design and supervision of deep seismic reflection profiling of basement faults

beneath the Maryland Coastal Plain.

* Determination of the earthquake risk for several Middle East drilling plat-
forms and a proposed liquid natural gas terminal on Cook Inlet, Alaska.

* Design and supervision of an exploratory program to define a buried sequence
of emergent wave cut platforms to establish the age and earthquake potential
of faulting at the site of a proposed liquid natural gas facility, Point
Conception, California.

3Waste Disposal and Environmental Assessments
* Field investigation and assessment of exploration data to define the geologic

and hydrologic characteristics of four sludge disposal sites in Maryland.

Preparation of preliminary plans and cost estimates for geologic and geophysical

exploration of alternative nuclear waste disposal sites in New England.

9 Design and supervision of a site selection program to define alternative land-
fill sites in Montgomery County, Maryland.

* Preparation of environmental impact statements for strategic oil storage In
three Gulf coast salt domes and limestone mines in Kentucky and Ohio.

* Evaluation of the relative geologic and hydrologic suitability of numerous
U.S. salt mines as disposal sites for radioactive waste.
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Richard H. Berry (Continued) 4

Expert Testimony

U.S. Land Commission, Baltimore, Maryland

U.S. Military Court of Appeals, Alexandria, Virginia 3
General District Court, Fairfax, Virginia

Board of Supervisors, Montgomery County, Maryland I
Board of Supervisors, Fairfax, Virginia

Atomic Safety Licensing Board (NRC)

Advisory Committee on Reactor Safety (NRC)

Virginia Corporation Commission, Richmond, Virginia

U.S. Senate Armed Services Committee 5
I
U
a
I
I
I
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RICHARD T. EADES

EDUCATION

West Virginia University, B.S., Geology (1982)

EXPERIENCE

Mr. Eades is a geologist with the Applied Technologies Group of SAIC. He is

diversely experienced in regard to studies involving hazardous waste site
investigation, characterization and remediation. He is currently involved in a
confirmation/characterization study of groundwater and surface water contamina-
tion at Dover Air Force Base under a Phase II investigation of the U.S. Air
Force's Installation Restoration Program. Under this program he has been
responsible for development of well installation, sampling and monitoring
plans, subcontracts procurement, supervision of drilling operations, assistance
in soils, surface water, and ground water sampling, interpretation of geologic,
hydrologic, and chemical analytical data, and report preparation. In addition,
Mr. Eades recently completed another Phase II effort at McEntire ANG Base,
Columbia; South Carolina, where he supervised drilling and installation oi 11
groundwater monitoring wells.

Mr. Eades also assisted in the design of a parallel Phase II drilling and
sampling program at Niagara Falls Air Force Reserve Facility by inputting to
technical and cost proposals, scheduling, staffing and subcontractor coordina-
tion. In addition, Mr. Eades served as a team member on the Phase I investiga-
tion at Air Force Plant PJKS in Waterton, Colorado. His responsibilities
included performing a site investigation to determine past and current waste
handling practices, record searches and interviews to identify the environmental

conditions present at the site, an evaluation of the potential for environmental
contamination, recommendation for future groundwater and surface water monitor-
ing and final report preparation.

Mr. Eades has a wide range of experience under a variety of Environmental
Protection Agency studies. He has served in numerous capacities during an

ongoing evaluation of the effectiveness of an asphalt cap as a remedial action
at the Western Processing Company Superfund Site in Kent, Washington. Under
this program Mr. Eades was responsible for assisting in the design of asphalt,
soils and groundwater sampling and analysis plans, supervision of asphalt
coring operations, adherence to health and safety protocol, coordination of
laboratory permeability and percent air voids testing, interpretations of test
results, and making recommendations on hydraulic asphalt mix and paving designs
for future remedial applications. He has recently completed a separate case
study on the history to date of remedial actions and their effectiveness at the
dioxin contaminated Denney Farm Site in Aurora, Missouri. During this case
study, Mr. Eades was solely responsible for coordination with EPA Region VII to
access files and records and conduct interviews to document remedial design,
execution and performance. Evaluation included determining the effectiveness of
waste exhumation, site closure, on site storage and microbiological degradation.

Verified for accuracy by: / , / , * Date: _____,_
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RICHARD T. EADES Page 2 of 3 1
Mr. Eades was also a key team member under an EPA program to solicit and evalu-

ate offers to test emerging technologies to clean up hazardous waste sites and
spills. This involvement included Request for Proposal development, design of
evaluation criteria, proposal scoring and recommendations on various proposed

technologies including sorbents, in situ vitrification, and circulating bed I
incineration. Under various other EPA programs, Mr. Eades has provided:

o Confirmation of hydrogeologic data at the Vertac Site in Jacksonville,
Arkansas. I

" Description of concepts and test results for permeable treatments beds

and block displacement as methods to clean up or contain contaminated I
groundwaters.

" And technical and cost proposals for expanding the computer data base

of remedial action case histories. U
Mr. Eades served under a DOE sponsored project in review and document prepara- -
tion capacities for the Nuclear Waste Management Program at the Nevada Test *
Site. He evaluated state-of-the-art technologies and documents regarding the
regulation of borehole shaft sealing of experimental wells to insure the inte-
grity of the host medium in which hazardous waste disposal sites could be

located.

Mr. Eades also has a variety of experience in the oil and gas industry in

drilling, coring, completion and well testing capacities. Prior to transferring
to SAIC/McLean, Mr. Eades completed a project for Gas Research Institute under
which he had the responsibility of generating a geologic framework for Meigs
County, Ohio, testing the relationship between gas production and photolinea-

ments and sampling and analyzing core to determine matrix properties, fracture
occurrences and offgassing data. He was responsible for providing production

decline curve analyses and geologic mapping efforts, including structure contour
and isopach maps incorporating data on over 300 producing wells. This work
assisted in determining reservoir characteristics such as directionality of
flow within a naturally fractured reservoir as well as quantifying fracture
occurrences through the use of core analysis, mini-hydraulic fracturing treat-
ments and downhole camera surveys.

Mr. Eades served as a field geologist during drilling, completion and well

testing operations under the previously mentioned program and under the Depart-
ment of Energy's Offset Well Test Program. He was also responsible for install-
ing and monitoring data acquisition systems, conducting flow tests, sampling
gases, placement ot downholu tools (packers and pressure monitoring probes), I
well log interpretations and assisting in well cleanup operdtions.

Verified for accuracy by: / <," . -/ - Date: 7
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Mr. Eades also has experience in the coal mining industry with regard to defining

hydrologic impacts for existing and proposed mines. He conducted field investi-
gations, and geotechnical evaluations of over 80 surface and underground mining

operations in three Appalachian coal mining states. These evaluations involved

field data acquisition, overburden sampling and analysis, water monitoring
station data analysis and geologic and hydrologic interpretations regarding

known or predicted environmental impacts from mining operations in West Virginia,

Virginia and Kentucky. Mr. Eades was responsible for proposing groundwater and
surface water monitoring stations for proposed sites and identifying shortcomings
of monitoring station locations for existing sites.

PUBLICATIONS

Installation Restoration Program Phase I - Records Search Air Force Plant PJKS
Waterton, Colorado, 1984, USAF, AFESC/DEV, Tyndall AFB, Florida and ASD/PMD,
Wright-Patterson AFB, Ohio.

Multiple Well Transient Test Program in Meigs County, Ohio, Gas Research Insti-

tute 5081-213-0605.

Evaluation of the Asphalt Cover at the Western Processing, Inc., Superfund Site

(Draft Final Report) EPA 68-03-3113.

Verified for accura'y by: / , '/J Date: '
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EDUCATION I

University of Pennsylvania: M.R.P., Environmental Planning (1980)
University of Pennsylvania: Coursework toward M.S., Geology
Franklin and Marshall College: B.A., Geology (1978)

EXPERIENCE I

Mr. Lapins is an environmental scientist with JRB's Waste Management Depart-
ment. His project involvement has included: project and task management,
coordinating and conducting field investigations at controlled and uncon-

trolled hazardous waste sites including, supervising the installation of I
groundwater monitoring wells and groundwater, soil and sediment sampling;I

data analysis; contaminant transport assessment; hydrogeologic and

geomechnical evaluation; and alternative site remediation analysis.

Mr. Lapins is currently a Project Manager for a Department of Defense I
(DoD), Installation Restoration Program (IRP), Phase II hazardous
materials site investigation at McEntire Air National Guard Base, S.C.
The project involves investigating and determining the magnitude and I
extent of contaminant migration from seven disposal sites; involving the

installation of twenty-three groundwater monitoring wells and the sampling
of contaminated groundwater, surface water and soils. Mr. Lapins was

responsible for developing all phases of this 'avestigation from investi-

gatory approach at each site including: monitoring network design,
drilling, well specification and sampling plan preparation to costing,

scheduling and staffing. I
Mr. Lapins recently managed a task for EPA's Emergency Response Division
which involved updating EPA's "Acceptance List" for dispersantC and other 3
chemical countermeasures for oil spills, and reformatting technical test I
data for each product, for inclusion in Subpart H of the National Contin-
gency Plan as Appendix C of 40 CFR 300. The "Acceptance List" and refor-
matted technical product test data bulletins will serve to facilitate an U
expeditious selection of appropriate chemical countermeasures by On-scene

Coordinators in EPA Regional offices and U.S. Coast Guard Districts in the

event of a spill.

Mr. Lapins also managed a task involving the preparation of a Federal
Register Notice publishing a Final Rule amending subpart H of the National I

Oil and Hazardous Substance Pollution Contingency Plan (NCP) (40 CFR Part I
300) specifying a process in which dispersants, surface collecting agents,
and biological additives may be added to EPA's NCP Product Schedule. As
well as preparing the text, Mr. Lapins compiled, evaluated, and addressed i
public comments to the proposed regulation fot inclusion in the Final Rule. W

Verified for accuracy by: Date:
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Mr. Lapins has had considerable experience supervising the drilling and
installation of groundwater monitoring wells, and with conducting ground-
water sampling and soil/sediment sampling. Collectively, he has played a
supervisory role in projects which involved the installation of more than
drilling methods, and has performed groundwater sampling of more than 90
wells for county and federal clients.

For the U.S. Army, Mr. Lapins investigated and evaluated soil, sediment,
and groundwater contamination resulting from munitions manufacturing

activities at two Army depots in Illinois and Tennessee. His involvement
in these DoD IRP projects included: developing novel sampling and health
and safety procedures for sampling reactive wastes, coordinating field
sampling activities with laboratory activities in accordance with the

analytical requirements of samples to insure accurate analytical results,
supervising the drilling and installation of groundwater monitoring wells,
obtaining core and grab samples of sediments containing high concentra-

tions of explosives, groundwater sampling, geotechnical and hydrogeologic5 data analysis, remedial action evaluation, and final report preparation.

Mr. Lapins also participated in an IRP Phase II hazardous materials site
investigation at Hancock Field, N.Y., for the U.S. Air Force. His involve-
ment in this project included supervising the installation of groundwater

monitoring wells, evaluating analytical results for sampling activities
conducted at the base, preparation of recommendations for additional site3 investigatory and remedial measures needed and final report preparation.

For the EPA, Mr. Lapins supervised the drilling and installation of
groundwater monitoring wells at the Lipari Superfund Site in New Jersey.

His responsibilities included overseeing well drilling and installation
operations, enforcement of health and safety protocol (Level A Protection),
collection and characterization of core samples and the maintenance of

I 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 good working knowledge of EPA and U.S. Army Toxic and
Hazardous Materials Agency quality control/quality assurance and chain of

custody procedures.

I Mr. Lapins has participated in two IRP Phase I investigations at Olmsted
AFB (Harrisburg International Airport) and Air Force Plant PJKS near Denver,

CO for the U.S. Air Force. For these projects Mr. Lapins conducted record
searches and investigated past hazardous materials management practices at
each of the bases; conducted site surveys, identifying hazardous material
disposal sites, rated sites using the HARM rating methodology, and pre-
pared recommendations for future site investigatory measurers.

U/ ,/
Verified for accuracy by: __Date: "
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For EPA's Office of Policy Analysis (OPA), Mr. Lapin: provided technicalI
support for a national groundwater contamination modelling effort. For
this project, Mr. Lapins developed a data base for examining and evaluating
the risk of groundwater contamination and health effects associated with

the use of road salts for highway deicing purposes. The results of his I
analysis will be compared with other sources of groundwater contamination
for relative risk assessment to aid EPA in developing groundwater protec-
tion policy for the nation. II

Mr. Lapins participated in an EPA project to evaluate the validity 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
hydrogeologic evaluations, and data coding for computer analysis. 5
For the EPA's Office of Solid Waste, Mr. Lapins has taken part in the
development of a large computerized data base for characterizing wastes and

assessing waste management practices within several segments of the Organic
Chemical Manufacturing Industry. The data base which characterizes and

tracks manufacturing processes, residual streams, and waste management
practices will provide technical support to EPA for the development of
industry specific guidelines (RCR Phase Ill regulations) for hazardous
waste management. Mr. Lapins' role in the project has included reviewing

RCRA 3007 Questionnaires and sampling and analysis data, and coding manu-
facturing processes, process products, residual streams, and waste manage-
ment practices for chlorinated organic, industrial organic, dye and pigment,

and plastic and resin manufacturing industries. Mr. Lapins also aided in m

the establishment of a computerized status matrix for the EPA to track the
progress of RCRA delisting petitions through regulatory review.

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 inventory, analysis, and evaluation of geologic, pedologic, and
hydrologic conditions with special emphasis on groundwater impact asses- I
ments. A large segment of his responsibilities included performing siting

and site suitability/feasibility analysis for municipal wastewater treat-
ment facilities, deep well wastewater injection and land application of

municipal wastewater and sludge at sites in Pennsylvania, Maryland, and
Delaware. In addition, Mr. Lapins participated in the development or

environmentally sensitive growth management plans for Stafford Township,
Ocean County, New Jersey.

Verified for accuracy by: Date: 
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PUBLICATIONS

Installation Restoration Program Phase I - Records Search, Final, Air
Force Plant PJKS Waterton, Colorado. U.S. Air Force AFESL/DEV, Tyndal
AFB, Florida and ASD/PMD Wright-Patterson AFB, Ohio. September, 1984.

Installation Restoration Program Phase I - Records Search, Harrisburg

International Airport (Formerly Olmsted Air Force Base) Middletown,
Pennsylvania. U.S. Air Force AFESL/DEV, Tyndall AFB, Florida. April,
1984.

Installation Restoration Program Phase II - Confirmation/Quantification,
Stage I, Final Report, for Hancock Field, New York. U.S. Air Fcrce, OEHL,
Brooks AFB, Texas. December, 1984.

Draft Environmental Impact Statement, Currituck County, North Carolina
Outer Banks Access. Department of Transportation, Raleigh North Carolina.
March, 1981.

Environmental Assessment of Construction Grants Projects (revisions).
U.S. Environmental Protection Agency, Office of Water Program Operations,

Washington, D.C. January, 1979.

Draft Environmental Impact Statement, Little Patuxent Water Quality
Management Center (Savage Plant), Howard County, Maryland. U.S. Environ-
mental Protection Agency, Philadelphia, Pennsylvania. October, 1981.

Draft Environmental Impact Statement, Leola Sewer Authority Facilities
Plan, Upper Leacock Township, Pennsylvania. U.S. Environmental Protection
Agency, Philadelphia, Pennsylvania. October, 1981.

Draft Environmental Impact Statement, Wastewater Management Facilities,
City of Rehoboth Beach, Sussex County, Delaware. U.S. Environmental

Protection Agency, Philadelphia, Pennsylvania. January, 1982.

Draft Environmental Impact Statement, Wastewater Management Facilities,
City of Lewes, Sussex County, Delaware. U.S. Environmental Protection
Agency, Philadelphia, Pennsylvania. October, 1981.

V fVerified for accuracy by: _________________Date: °
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JOHN P. MEADE

EDUCATION

Manhattan College: B.C.E., Civil Sanitary Engineering (1955) 1
SUMMARY 5
Mr. Meade has 26 years of experience in sanitary, industrial hygiene, 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 SAIC,
working as a senior technical reviewer for a multi-task contract for remedial
actions on uncontrolled hazardous waste sites. He joined SAIC as the Project

Manager of a Department of Labor (DOL) contract to provide OSHA with on-site I
consultation services to assist small businesses in Pennsylvania.

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
SAIC's senior technical reviewers. One of his assigned tasks is to review the
majority of twenty detailed case study analyses selected from an inventory of
nationwide remedial actions. The sites were selected based upon their overall I
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.
He is also the Project Officer for 6 task orders under this contract, involving

various hazardous waste research & development studies.

Mr. Meade is presently supporting the Manager for the Waste Management Department
and shares in the responsibility for monitoring and administering a $4 million I
EPA R & D mission contract that has 29 tasks. He also manages two additional

tasks that address the design and monitoring of protective covers for hazardous
waste lagoons, and design of decontamination equipment and procedures for use

at hazardous waste sites. Mr. Meade was the Program Manager for SAIC's Basic
Ordering Agreement with Tyndall AFB to perform Phase 1, 3, and 4 Installation

Restoration Program tasks at Military installations throughout the country.
Mr. Meade is also the Program Manager for a large multi-task contract with the I
U.S. Air Force Occupational & Environmental Health Laboratory (USAFOEHL) for
Phase II Installation Restoration Program confirmation studies. He is presently
responsible for concurrent Phase II efforts at 6 Air Force installations. In

addition, he has responsibility for performing Quality Assurance/Quality Control I
and functions as Senior Health and Safety Advisor at many of SAIC's field
efforts, such as the #1 rated Superfund site in Glosgow, New Jersey. g
Prior to joining SAIC, Mr. Meade was an Air Force Colonel and Vice Commander of
the USAF Occupational and Environmental Health Laboratory. He directed and

monitored the daily efforts of 150 professional and support personnel, including
assisting the AIHA certified laboratory to ensure compliance with applicable
Federal, State, and local standards. In addition, as Chief of the Consultants

Verified for accuracy by: __________________ Darp: _____
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I Division, he hid the responsibility for managing almost fifty environmental

projects for the Air Force. This included field investigations of Air Force
installations to identify potential health and environmental effects from3 polluLants as well as making recommendations for corrective actions.

I
I
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I
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I
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EDWARD W. REPA 3

EDUCATION £
West Virginia University, Ph.D. H)Urology (1981)
West Virginia University, M.S.F. Hydrology (1977)
Baldwin-Wallace College, B.S. Biology (1975) 1
EXPERIENCE i

Dr. Repa is currently a Program Manager in the Applied Technologies Division of
the Waste Management Department. In this capacity, he directs the efforts of
geologists, hydrologists, soil scientists and environmental scientists on pro-

jects directed at resolving hazardous waste management, technical and policy
issues. Dr. Repa is currently managing approximately $1.5 million in tasks
under the Air Force's Installation Restoration Program and $1.0 million in
tasks under a task order contract with EPA's Office of Research and Development.

Dr. Repa is currently Project Manager (PM) and Principal Investigator (PI) on
two Superfund research and development programs. One program is being performed

at the Lipari Landfill in Pitman, NJ (Superfund Site Number 1) to assess the I
performance of the slurry wall and surface cap installed as the remedial action.
The other program is being performed at the Western Processing Site in Kent, WA
(Superfund Site Number 48) to assess the effectiveness of the asphalt surface I
cap in minimizing groundwater recharge.

Dr. Repa is the PM for an EPA project that is developing a manual on proven and
innovative technologies for controlling the m!gration of hazardous waste leachate I
plumes. He led and developed one of the chapters of this manual entitled Ground-

water Pumping. This chapter dealt with all aspects of well systems for plume

control including well theory, design, installation, and costs. He is also
serving as a Senior Technical Reviewer for the other chapters: Plume Dynamics, I
Plume Delineation, Control Technology Selection, Subsurface Drains, Impermeable
Barriers, and Innovative Technologies. 3
Dr. Repa is also managing or has managed numerous projects under the Air Force's
Installation Restoration Program (IRP). These include both Phase I-Records
Search and Phase Il-Confirmation/Quantification projects. IRP projects that he

has participated in include: Phase I--Olmsted AFB, Harrisburg, PA; Air Force
Plant PJKS, Waterton, CO; Air Force Plant 44, Tucson, AZ; and Phase 1l--Hancock
Field, Syracuse, NY; Niagara Falls AFB, Niagara Falls, NY; Dover AFB, Dover, DE;

Homested AFB, Homested, FL; Charleston AFB, Charleston, SC; McEntire ANG, I
Columbia, SC. In the role of PM/P[ on these projects, Dr. Repa has developed
groundwater monitoring plans, supervised the installation of monitoring wells
and the collection of water quality samples, and coordinated the 'nterpretation

,)f hydrogeologic data.
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In addition to these current projects, he has also served as PM/PI on over

thirty hydrogeologic impact assessments for the coal mining industry. In this

role, he also supervised the installation of many monitoring wells, participated
in the collection of groundwater, surface water and biotic samples, and coor-

dinated the data interpretation and prediction of the probable hydrologic im-
pacts from the mining operations.

Dr. Repa has also served as a Project Manager or Principal Investigator on a
number of projects including:

& A theoretical evaluation of subsurface drains for use in landfills that

are partially or fully located below the groundwater table.

* A review, evaluation, and critique of existing numerical and analytical

groundwater models for their possible application to risk assessments
associated with hazardous waste sites.

* The development of a specification manual on engineering systems that

can be used to accelerate stabilization of hazardous waste piles or

deposits.

* The development of groundwater monitoring plans and protocols for a Part

B applicant at a hazardous waste site.

PUBLICATIONS

Repa, E.W. and C. Kufs. 1985. Leachate Plume Management. United States Environ-

mental Protection Agency (in publication).

Repa, E.W., E.F. Tokarski, and R.T. Eades. 1985. Evaluation of the Asphalt

Cover at the Western Processing, Inc. Superfund Site. EPA/ORD (in publication).

Kufs, C. and E. Repa. 1984. Leachate Plume Management. United States Environ-

mental Protection Agency, MERL, Cincinnati, OH. EPA-600/9-84-007.

Repa, E., A. Wickline, N. DeSalvo and A. Lapins. 1984. Installation Restoration

Program, Phase ll-Confirmation/Quantificat on, Stage 1, Hancock Field, New

York. USAF, OEHL, Brooks AFB, Texas.

Bramlett, J., E. Repa, J. Margolis, C. Furman, and S. Mahmud. 1985. Installation

Restoration Program, Phase I - Records Search, Air Force Plant 44, Tuscon, AZ.

USAF, AFESC/DEV, Tyndall AFB, FL.

Burgher, B., E. Repa, A. Lapins, R. Eades, and J. Margolis. 1984. Installation

Resteration Program Phase I-Records Search, Air Force Plant PJKS, Waterton, CO.

USAF, AFESC/DEV, Tyndall AFB, FL.

Repa, E., B. Burgher, A. Lapins, C. Furman, and W. Ellis. 1984. Installation

Restoration Program Phase I - Harrisburg International Airport (Formerly Olmsted

Air Force Base), Middletown, PA. USAF, AFESC/DEV, 'ryndall AFB, FL.
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Kufs, C., P. Rogoshewski and E. Repa. 1982. Alternatives to Groundwater

Pumping for Controlling Hazardous Waste Leachates. National Conference on I
Management of Uncontrolled Hazardous Waste Sites, Washington, D.C. p. 146-149.

Kufs, C., K. Wagner, P. Rogoshewski, M. Kaplan, and E. Repa. 1983. Procedures I
and Techniques for Controlling the Migration of Leachate Plumes. Ninth Annual

Research Symposium, Land Disposal, Incineration and Treatment of Hazardous

Waste. USEPA, Cincinnati, May 2-4.

Repa, b., E. Tokarski, and E. McNicolas. 1982. The Establishement of Guidelines

for Modeling Groundwater Contamination from Hazardous Waste Facilities. EPA-

OSW, Washington, D.C.

Repa, E., R. Fithian, H. Hefner, and J. Hoffman. 1981. Prediction of the

Probable Hydrologic Consequences of Mining by the Demotto Peerless Coal Company,

WV SOAP #001. Division of Reclamation, Department of Natural Resources, State I
of West Virginia.

Fithian, R., E. Repa, J. Meeks, and N. DeSalvo. 1981. Prediction of the Probable

Hydrologic Consequences of Mining by the Winsor-Pittman Coal Company, WV SOAP

012. Division of Reclamation, Department of Natural Resources, State of West

Virginia.*

Repa, E.W. 1981. Rainfall Catch Errors Associated with Circumambient

Obstructions. Dissertation, West Virginia University.

Tajachman, S.J., R. Lee, and E.W. Repa. 1978. Rainfall Additaments to Subsarface I
Water in a Young Pine Plantation. Water Resource Bulletin 15(2):381-6.

Lee, R., S. Tajachman, D.G. Boyer, and E.W., Repa. 1977. Normal Precipitation

in West Virginia, West Virginia Agriculture and Forestry 7(2):12-8.

*Numerous other hydrologic assessments performed; full listing availchle upon I
request.

I
I
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EDUCATION ZUBAIR A. SALEEM

New Mexico Inst. of Mining & Tech.: Dh.D., Geoscience (Hydrology) (1969)

Panjab University: M.Sc., Geology (Geophysics) (1961)
Panjab University: B.Sc., Physics and Math (1959)

University of California, Los Angeles - Short Course - Systems Analysis

of Large Scale Water-Resource Systems - 1968.

WORK SUMMARY

Dr. Saleem is a Senior Scientist with more than 20 years experience in

quantitative geohydrologic studies including computer modeling, field
studies, groundwater quality investigations and groundwater resource
evaluations. His experience includes hazardous waste site investigations,
contaminant transport and geohydrologic assessments.

PROFESSIONAL EXPERIENCE

Dr. Saleem is participating in several hazardous-waste site investigations,

including the hydrogeologic investigations for in situ treatment of

contaminated ground water and soils at Kelly Air Force Base, Texas, and
for the Stringfellow hazardous waste site in California.

He developed the model for the Kelly Air Force Base Groundwater Bioreclama-
tion. The model was used for the design of pumping-injection well system
such that there are no adverse environmental effects on adjacent ground-
waters. He also developed a sensitivity analysis model based on the EPA's

proposed model for delisting hazardous waste sites.

He has also been involved with investigations of hazardous waste sites, with
groundwater aspects of environmental reports and final safety analysis
reports for power plants, with groundwater invpstigations for electric
power generation facilities in North Carolina, Washington, Florida and
the Phillippines. He has been working on modeling of contaminant
transport and dispersion in aquifers, and with groundwater investigations
for a coal gasification plant in Kentucky, for power plant siting and
seepage studies. Examples of specific projects are:

Dr. Saleem was the lead on the geologic, hydrologic and geophysical investi-
gations for site characterization for two l azardous waste sites. The
site characterization plans were approved by the regulatory agencies for
a hazardous waste site for a confidential client in Fulton County, New
York, and for a confidential client in Monmouth County, New Jersey. He
was responsible for the supervision of Phase I field investigations and
for the design of Phase 11 field activities at zhz two sites.
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He developed ground-water simulation models for the two well fields,

National Power Corporation of Philippines fjr the evaluation of long-term

yield of aquifers to supply ground water to the power plant. He also
determined the hydrologic budgets for the two areas.

U.S. Department of Energy's Licensing Project Manager (LPM) Project for the
Isolation of High Level Radioactive Waste ($19 million). As leader of the
geosciences-geotechnical staff on the LPM Project, he directed the activities
of the staff, coordinating all geotechnical inputs to the Project Tasks, and
advising the Project Manager on geotechnical and budgetary matters.

He performed site specific and regional ground water analyses for ground 3
water supply and for transports of contaminants for accident analysis sce-
nario. Shearson Harris Nuclear Power Plant, North Carolina. Developed the
ground water monitoring program for the plant site and responded to questions

and provided input to the Nuclear Regulatory Commission hearings.

He has evaluated ground-water related inputs to the licensing documents
Safety Analysis Reports for several nuclear power plants located in different I
hydrogeologic settings, including: St. Lucie Nuclear Power Plant, Florida

Power Light Co.; Waterford Unit 3, Louisiana Power Light Co.; WPPSS Units 3

and 5, Washington Public Power Supply System; Philippines Nuclear Power Plant
Unit 1, National Power Corporation; and Shearon Harris Nuclear Power Plant,
Carolina Power Light Co.

Dr. Saleem was Project Coordinator and lead for all investigations for the 3
Eastern Geothermal Drilling Project, Lewes, Delaware, U.S. Department of
Energy. He developed the Project Management Plan and the Well Plan for the

9,000 feet deep geothermal well on the East Coast in Delaware. 3
lie performed analyses for determining the feasibility of developing and
exploiting the geothermal resources in the area of Berlin, Maryland for the

district heating-cooling Project. U.S. Department of Housing -nd Urban I
Development.

For the St. Johns River Power Park (coal-fired power generation units),

Florida Power Light Co., and Jacksonville Electric Authority, he evaluated
the geohydrology, including the performance and analysis of pump tests,

construction dewatering plans, and performance of slurry wall and grout
curtains. U
Dr. Saleem was also Associated Professor in charge of Hydrology Progran at the

University of Illinois, Chicago, responsible for teaching and research in

groundwater hydrology. He taught undergr.,duate and graduate courses including
advanced groundwater hydrology, groundwater management, engineering geology,
computer applications in geology, hydrology, hydrogeochemistry, environmental
geology, and introductory geology. He was responsible for the development of

the water quality laboratory.

I
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Developed computer models for the simulation of transport of contaminants in

aquifer systems; models for the drawdown distribution due to well fields in

coupled leaky aquifers; a study for the optimal utilization of water re-

sources of Northeastern Illinois; analysis of aquifer characteristics of Long

Island for the Suffolk County, New York; investigation of the clogging and

contamination of aquifers due to artificial recharge; investigation of effects
of road salts on quality of waters of an urban basin; study of the hydro-
geochemistry of ground waters of the Chicago Metropolictan area; evaluation
of underground compressed air energy storage-underground pumped hydro storage
development cost and potential; heat pump centered integratred community
energy systems using aquifers; and review of mathematical, experimental, and
computer models for the simulation of seepage from uranium tailings for the
U.S. Department of Energy through ANL.

Responsible for the supervision of groundwater hydrology aspects of projects

for Harza Eng. Company for one year while on leave from the university.
Projects included the evaluation of the groundwater contaminaiton potential

from a disposal pond site; evaluation and control of seepage from a large
dam on a hydro-electric project; potential of artifical recharge of ground
wate- in the Great Salt Lake basin; Urban Storm Water Quality Model.

Dr. ialeem was the co-principal investigator of the Pecos River Basin Inter-

disc'plinary Project involving quantitative analysis of a complex over-
drawi irrigated basin in a semiarid climate Supervised assistants and

tauglt the course on "Theory of Groundwater Motion." Principal Investigator,

"si . ilation of coupled leaky aauifer systems, funded by OWRR. Developed a
sto( lastic dynamic programmiJ g model; a method for the simulation of flow in

mul iaquifer systems; computer method for the piping test analysis; salt-waterSenci achment in leacky aquifers and times of travel for an impulse in multi-

aqui er systems. He has also conducted gravity and magnetic surveys of over
1OOC square miles: (1) Potwar Basin for the identification structural traps

for )il exploration; and (2) Swat State area for defining the origin of

grattic masses. Seismic refraction survey for the Tarbela dam site. Performed
ele _rical resistivity surveys of Babar Kachh dam sites and of Quetta Valley
in Baluchistan for the location of water-bearing gravel lenses.

I ARI CLES, PRESENTATIONS, PUBLICATIONS, AND REPORTS

5 (Se_ cted from a List of More Than 65)

Ele rical resistivity investigations of the Baber Kachh dam sites, Sibi

District, Pakistan: Geol. Bull. Pan. Univ., no. 4, 17-22, Dec., 1964.

U A cor puter method for pumping-test analysis: Journal of Ground Water, v. 8,

no. 5, 21-24, 1970.

5I Dynamic Programming Model and Quantitative Analysis, Roswell Basin, New Mex:
N.M. Water Resources Research Institute Report No. 10, pp. 180, (with C.E.

Jacob), January, 1971.
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Optimal use of coupled leaky aquifers, Water Resources Research, vol. 7, no.
2, p. 382-393, (with C.E. Jacob), April, 1971. I
Lead content of soils along Chicago's Eisenhower and Loop-Terminal Expressways,
Arc. of Environmental Contamination and Toxicology, v. 1, no. 3, 209-233,
(with W.C. Coello and M.A.Q. Khan), 1973.

Clogging in simulated glacial aquifers due to artificial recharge: Water

Resources Research, v. 9, no. 4, 1047-57, (with David P. Ripley), 1973.

Method for numerical simulation of flow in multiaquifer systems: Water

Resources Research, v. 9, no. 5, October, 1973.

Drawdown distribution due to well fields in coupled leaky aquifers: 2.
Finite aquifer system: Water Resources Research, v. 10, no. 2, April, 1974. I
Chloride balance of an urban basin in the Chicago area, Water Resources
Research, v. 10, no. 5, (with Gerald M. Wulkowicz), October, 1974. 3
Hydrogeochemistry of carbonate groundwaters of an urban area: Water Resources

Research, v. 10, no. 6, December, 1974 (with David T. Long).

Mechanical energy storage: compressed air and underground pumped hydro, with
H.H. Chiu, L.W. Rodgers, R.K. Ahluwalia, G.T. Kartsounes and F.W. Ahrens,

Journal of Energy, vol. 3, no. 3, 1979. U
Determination of recharge rate using temperature-depth profiles in wells,
Water Resources Research, with J.M. Boyle, vol. 15, no. 6, 1979.

Determination of long-term yield of well fields through computer simulation, 1
Ann. Meeting of Assoc. of Engineering Geologists, Dallas, Texas, 1980.

Geohydrologic aspects of high-level radioactive waste repository licensing, U
annual meeting of The Geological Society of America, SC Section, 1983.

Geologican and hydrological aspects of low-level raaioactive waste disposal 3
tacility siting and licensing, Annual Meeting of the Geological Society of
America, South-Central Section, 1983.

Tectonic stability aspects of high-level radioactive waste repository siting I
and licensing, with N.R. Tilford and R.P. Cannon, Proceedings or the waste
Management Symposium, 1983.

Geohydrologic characterizati,n of former coal gasification plant sites, with
J. Palmer, W. Scarlett, and Fredric Snider, Second Conference on Municipal,

Hazardous, and Coal Wastes Management, Mit-mi, December, 1983.

Management of hazardo,,s chemical waste sites, with N.R. Tilford, 27th Annual
Meeting of Association of Engineering Geologists, Boston, MA. 1984. 3
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BOOKS EDITED

Advances in Groundwater Hydrology, American Water Resources Assoc. Washington,
D.C., p. 333, 1977.

A Decade of Progress in Water Resources, American Water Resouces Assoc.
Washington, D.C., with S.C. Csallany and W.J. Roberts, 1975.

Geological Disposal of High-Level Radioactive Wastes, Assoc. of Engineering
Geologists, with N.R. Tilford, 1981.

PROFESSIONAL ACTIVITIES

Chairman, Technical Program Committee, International Association of Engineering

Geology (IAEG) Symposium on Management of Hazardous Chemical Waste Sites,
cosponsored by the Amer. Society of Civil Engineers, Amer. Geophysical Union,
and U.S. Environmental Protection Agency, October 9-10, 1985.

Co-chairman, Symposium on "Geological Licensing Topics in High and Low-Level

Radioactive Waste Management," sponsored by the Geological Society of Amer. 1983.

General Chairman, 12th Annual American Water Resources Conference, Chicago,
Illinois, 1976.

Chairman, Symposium on "Advances in groundwater Hydrology," sponsored by

American Water Resources Association, in cooperaticn with the American Society
of Civil Engineers, International Water Resources Association (IWRA) and U.S.
Geological Survey, held in Chicago, Illinois, 1976.

I Editorial Board, Water Resources Bulletin, 1978-1981.

3 AWARDS, HONORS, PROFESSIONAL AFFILIATIONS, AND CERTIFICATIONS

Fulbright Fellowship; Distinguished Service Award, American Water Resources

Association; Service Award, Association of Engineering Geologists; and the
* University of Illinois Fellowship.

American Geophysical Union; American Institute of Hydrology; American Society
of Civil Engineers; American Water Resources Association; Association of

Engineering Geologists; International Water Resources Association; National
Water Well Association; International Association of Engineering Geology.

3 Registered Professional Hydrogeologist (AIH).

Registered Professional Geologist in states of Delaware and Indiana.

3 Professional Listings - American Men and Women of Science
Leaders in American Science.

I
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EDWARD F. TOKARSKI 3
EDUCATION

University of Pennsylvania: B.A., Environmental Science and Biology (1979) 3
George Washington University: Graduate Level Courses towards M.A., Geology.

EXPERIENCE

Edward F. Tokarski is a Project Environmental Scientist with over six
years experience conducting a wide variety cf hazardous waste management I
projects. His experience ranges from conducting and managing complex, multi-
media field investigations to providing technical support during implementa-
tion of regulatory programs. He has a thorough understanding of site investi-

gation procedures, having participated n RI/FS studies under EPA's Superfund
programs, and having conducted and manc ged site investigations under the
Department of Defense's Installation Restoration Program for the U.S. Air
Force, Army, and Navy. He presently is managing a $350,000 IRP Phase II
study of ten waste sites located on an Air Force base. He has developed site
cleanup plans and has participated in research and development studies of
waste site remediation technologies, and so is, therefore, familiar with

applying data and developing remedial actions. He also is familiar with the
RCRA regulations governing hazardous waste management and currently is review-
ing RCRA Part B Prrmit Applications for completeness and technical accuracy.

He used knowledge gained conducting "hands-on" studies when he wrote sections I
of EPA Technical Guidance Manuals on slurry wall construction and leachate
plume management. Mr. Tokarski has demonstrated his abilities by success-
fully completing the highly complex technical activities associated with

hazardous waste site investigations and feasibility studies.

Mr. Tokarski has conducted IRP projects for the Air Force, Army and

Navy. He is managing a $350,000 study at a U.S. Air Force base to con-
firm and characterize environmental contamination at ten waste sites. In
addition to overall projcct management, he is responsible for technical
aspects of the investigations and has evaluated background data, developed

investigation approaches, led field teams during monitoring well drilling and
sampling, evaluated data, and developed plans and schedules for additional
activities. During a Phase 2-Systems Development Study for the U.S. Army, he
was Team Leader and was responsible for scoping, planning, and carrying out

the sampling of --diments contaminated with TNT and RDX. He also participated
in Phase I Initial Assessment and Phase II Confirmation Studies at a Naval

installation, during which he supervised the installation of 24 monitoring
wells, collected surface and groundwater samples, assisted in t .e excavation
of a suspected waste pile, evaluated collected data, and helped prepare the
report concerning site hydrogeology and groundwater quality. This experience
has given Mr. Tokarski a working knowledge of the IRP programs for all three I
services (the Navy has responsibility for LJSMC projects).

Mr. Tokarski has experience wit RI/FS studies carried out under EPA
Superfund and similar programs. fie served as a field supervisor during the I
installation of groundwater monitoring wells surr,,ndin g Lovo Canal and

was responsible for proper well installation, soil/rock -ample collection, 3
Verif ied for accura y 'v: .Datu: _ll1883 -
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preliminary groundwater quality monitoring, and on-site health and safety.

Mr. Tokarski assessed the hazard posed by the effects of acidic water on
clay soils at a Superfund site, developed preliminary remedial alternatives

and costs, and wrote sections of the final report. He assisted a county

government by evaluating data and developing a monitoring plan for a hazard-
ous materials landfill that was the subject of intense public opposition,
and by presenting findings at public meetings and developing recommendations.

He managed a project to assess 23 waste sites to establish priorities for
additional remedial work, during which assessment reports were developed
for each site and selected sites were evaluated using the CERCLA Hazard
Ranking System. He was a member of an SAIC team that took core samples

through an asphalt cap at an NPL site and susequently evaluated cap effect-
iveness. He currently is a Task Manager for a large RI/FS being conducted

at a privately-owned landfill. The project is being performed under a
consent order issued by a state environmental protection department. Mr.
Tokarski's Superfund related experience shows that he is able to successfully

complete RI/FS projects for EPA, state, and private clients.

Mr. Tokarski has participated in many projects for EPA's Office of

Research and Development during which he applied his site investigation
and remediation experience. He prepared chapters on contaminant movement
in groundwater and plume detection and delineation as part of a compre-
hesive document on the management of leachate plumes. He developed
sections concerning costing and associated remedial measures for a tech-
nical handbook concerning slurry cutoff wall use at waste sites (EPA-540/
2-84-001). He prepared a short feasibility paper on the technical, legal,
and political issues associated with transport and ocean dumping of large
quantities of soil contaminated with low levels of dioxins and PCBs. Mr.

Tokarski led field teams collecting samples from leachate collection
systems at state-of-the-art landfills in order to identify waste-leachate
production characteristics. Recently, he reviewed and evaluated data and
wrote sections of the technical report discussing SAIC's post-implement-
ation monitoring of remedial actions at the Lipari landfill. These and
other R&D tasks completed by Mr. Tokarski have provided him with an
understanding of state-of-the-art techniques for investigating and clean-

ing-up hazardous waste sites.

In addition to his site investigation and remedial action activities,
Mr. Tokarski has substantial experience in working with the RCRA Subtitle
C regulations concerning hazardous waste management. He analyzed regula-
tions and supporting background information prior to industry comment.
Mr. Tokarski has helped brief SAIC staff on the RCRA requirements prior

to inspections, and has modified existing site inspection checklists to
make them more useful to field personnel. He also has evaluated the
regulatory requirements and implications associated with site investi-
gation activities. Mr. Tokarski is currently assisting EPA's regulatory
efforts by conducting completeness and accuracy checks on RCRA Part B
Permit Applications. He has evaluated applications for incinerators,

land treatment sites, surface impoundments, landfills, and storage

areas, and is familiar with the RCRA regulatory requirements and the
permitting process.

verified for accuracy by: ___ate: 
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In successfully completing these and other tasks, Mr. Tokarski has 3
demonstrated his technical knowledge of site investigation procedures

including: site identification, sampling and analysis, well installation,

documentation and chain-of-custody, health and safety, contaminant

transport, and hydrogeologic assessment. This experience also proves his

ability to develop remedial alternatives, conduct reilulatory analysis,
apply technical expertise in developing guidance manuals, and work on

politically sensitive projects. The success of the projects '4r. Tokarski

has managed demonstrates his ability to realistically scope out a project
and appropriately manage technical staff.

VI
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PUBLICATIONS

1. Repa, E., McNicholas, E., Tokarski, E., and Harris, J. The Establish-
ment of Guidelines for Modeling Groundwater Contamination from Hazardous
Waste Facilities - Groundwater Models Profile. Prepared for USEPA Office
of Solid Waste. July 1982.

2. Tokarski, E., Spooner, P., and Farmer, G.T. Hydrogeologic Investigation
of the Naval Air Development Center Waste Disposal Sites, Warminster, PA.
Prepared for the Naval Air Development Center, Warminster, PA 18974.

March 1983.

3. Wagner, K., and Tokarski, E., Feasibility of Barge Transport and Ocean
Disposal of Dioxin Contaminated Soils. Prepared for USEPA Municipal

Environmental Research Laboratory. Cincinnati, Ohio, November, 1983.

4. Spooner, P., Wetzel, R., Spooner, C., Furman, C., Tokarski, E. and

Hunt, G., Slurry Trench Construction for Pollution Migration Control.
EPA-540/2-84-001, USEPA - Municipal Environmental Research Laboratory.
Cincinnati, OH. February 1984.

5. Repa, E., Tokarski, E., Eades, R. Evaluation of the Asphalt Cover
at the Western Processing, Inc. Superfund Site. Prepared for USEPA3 Office of Solid Waste. September 1984.

6. Tokarski, E., Bramlett, J., Eades, R., Lapins, A., and Repa, E.,
USAF Installation Restoration Program - Dover AFB, DE., Phase II-
Confirmation/Quantification, Stage I. Prepared for the USAF Occup-
ational Health Laboratory, Brooks AFB, TX 78235. (Draft Report,
May 1985).

I 7. Repa, E., Kufs, C., Rogoshewski, P., Wagner, K., Tokarski, E.,
Kaplan, M., Spooner, P., and Spooner, C., Leachate Plume Migration.
Cincinnati, OH 1985.

I
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Biggs, R.B., J.C. Miller, M.J. Otley, and C.L. Shields. November 1973. Trace
Metals in Several Delaware Watersheds Final Report. University of
Delaware Water Resources Center, Newark, Delaware.

de Vera, E.R., B.P. Simmons, R.D. Stephens, and D.L. Storm. 1980. Samplers
and Sampling Procedures for Hazardous Waste Streams. EPA-600/2-80-018,3 USEPA, Cincinnati, OH 45268.

Engineering-ScienLe. 1983. Installation Restoration Program Phase I -
Records Search. Dover AFB, Delaware. Engineering-Science. Atlanta,

Georgia 30329.

Foster, M.D. 1950. The Origin of High Sodium Bicarbonate Waters in the3 Atlantic and Gulf Coastal Plains. Geochim. et. Cosmichim. ACTA. 1:33-48.

Johnston, R.H. 1971. Base Flow as an Indicator of Aquifer Characteristics in
the Coastal Plain of Delaware. U.S. Ceological Survey Professional Paper

3 750-D.

Johnston, R.H. 1973. Hydrology oi the Columbia (Pleistocene) Deposits of
Delaware: An Appraisal of a Regionul Water TabiL Aquifer, Delaware

Geological Survey Bulletin No. 14.

Johnston, R.H. 1977. Digital Model of the Unconfined Aq:iifer in Central and3 Southeastern Delaware. Delaware Geological Survey Bull. 15.

Jordan, R.R. 1964. Columbia (Pleistocene) Sediments of Delaware. Delaware3 Geological Survey Bull. 12.

Jordan, McNee, Parnum, and Yule. 196. 20% Concept for Industrial Waste

Treatment; Metal Plating Shop, Engine Build-up Shop, and Washracks.

I JRB Associates. 1984. USAF Installation Restoration Program (IRP) Phase Ia
Presurvey for Dover AFB. JRB Associates. McLean, Virginia 22102.

3 Knobel, L.L. March 1985. Groundwater Quality Data for the Atlantic Coastal
Plain: New Jersey, Delaware, Marylaid, Virginia, and North Carcl 4 na.

U.S. Geological Survey Open-File REyort 85-154.

I Leahy, P. 1979. Digital Model of the Piney Point Aquifer in Kent County,
Delaware. Delaware Geological Survey Report of Investigati n No. 29.

Leahy, P. 1982. Groundwater Resources of the Pincy Point and Cheswold
Aquifers in Central Delaware as Determined by a Flow Model. Delaware

Geological Survey Bull. 16.

I Parsons, F., P.R. Wood, and J. DeMarco. Februarv 1984. i~anisformation cf
Tetractiloroethane and Trichloroethene in Microcosms and Groundwater.

Journal AWWA.

I



I

REFERENCES (Continued) I
Rasmussen, W.C., J.J. Groot, and A.J. Depman. 1958. High-Capacity Test Well

Developed at the Air Force Base. Delaware Geological Survey Report of

Investigations No. 2.

Shacklette, H.T. and J.G. Boerngen. 1984. Element Concentrations in Soils

and Other Surficial Materials of the Counterminous United States. U.S.

Geological Survey Professional Paper 1270.

Spoljaric, N. 1967. Pleistocene Channels of New Castle County, Delaware. I
Delaware Geological Survey Report of Investigations No. 10.

Sundstrom, R.W. and Pickett, T.E. 1968. The Availability of Groundwater in
Kent County, Delaware, with Special Reference to the Dover Area.

University of Delaware Water Resources Center, Newark.

Talley, J.H. 1978. Groundwater Levels in Delaware July 1966 - DecembeL 1977. I
Delaware Geological Survey Report of Investigations No. 30.

U.S. Department of Health, Education and Welfare. 1965. Waste Disposal

Studies.

U.S. EPA. 1972. Report on Waste Disposal Practices at Dover AFB.

U.S. EPA. 1979. Methods for Chemin ,! Analysis of Water and Wastes.
Environmental Monitoring and Support Laboratory. ORD, USEPA, Cincinnati,

Ohio.

U.S. EPA. 1982a. A Field Invcstigation of Uncontrolled Hazardous Waste

Sites, Fit Project, bite Inspection of Dover Air Force Base. Prepared by

Shannon, T. and McGove:n, J.G. Ecology and Environment, Inc.

U.S. EPA. l82b. Environmental Monitoring at Love Ctnal, Vol. 1. USEPA -

600/4-82-030A. I
U.S. EPA. 1982c. Test Methods for Evaluating Solid Waste. USEPA SW-846.

U.S. EPA. 1983. Simmary Report on VOC Occurrence in the Groundwater Supply I
Survey. Technical Support Division, Office of Drinking Water, USEPA,
Washington, D.C.

U.S. EPA. 1984. Federal Register Pait V 40 CFR Part 141 National Primary
Drinking Water Regulations; Volatile Synthetic Organic Chemicals;
Prodosed Rulemaking.

U.S. EPA. 1985. Federal Register Part Il 40 CFR Parts 141 and 142 National
Primary Drinking Water Regulation; Volatile Synthetic Organic Chemicals;

Finai Rule and Proposed Rule.

U.S.G.S. 1977. National Handbook of Recomme:nded Mcthod foi Water-Data

Acquisition. Office of Data Cooi( dianticin, ,, 1, g i i uitve'y, Reston,

Virginia.

I



REFERENCES (Continued)

U.S.G.S. :980. National Handbook of Recommended Methods for Water-Data
Acquisition. Chapter 2 - Groundwater. Office of Data Coordination.
Geological Survey, Reston, Virginia.

U.S.G.S. 1981. Water Resources Data Maryland and Delaware Water Year 1981.
U.S.G.S. Water-Data Report MD-DE-81-1.

U.S.G.S. 1982. Water Resources Data Maryland and Delawaie Water Year 1982.
U.S.G.S. Water-Data Report MD-DE-82-1.

U.S.G.S. 1983. Water Resources Data Maryland and Delaware Water Year 1983.
U.S.G.S. Water-Data Report MD-DE-83-1.

Webber, C.M., P.S. Young, and M A. Apgar. 1984. Preliminary Hydrogeologic
Investigation at Gooch's irailer Park, Dover, Delaware.

3i


