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APPENDIX A

Abbreviations Terminology
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Topographic Map Symbols

U



ABBREVIATIONS

A Zoliow-Stem Augering

AF - Air Force

AFB Air Force Base

AFFF Aqueous Film Forming Foam

AFRES Air Force Reserve

AFRF Air Force Reserve Facility

Ag Silver

ALS Above Land Surface

AMS D Above Mean Sea Level

Air National Guard

Air National Guard Base

ARAR's Applicable or Relevant Appropriate Requirements

As Arsenic

American Society for Testing and .Materials

All Terrain Vehicle

AVGAS Aviation Gasoline

Saturated Thickness

Below Land Surface

Ballistic Operational Missile Air to Ground Radio Controlled

Base Production Well

OC Below Top of Casing

R Below Top of Riser

Bailer Wash

ANG

ANGB

ASTM

ATV

Avg. Average

b

BT

BT

BW

Bldg. Building

BLS

BOMARC

BPW



ABBREVIATIONS (Cont'd)

BX Base Exchange

C Cuttings

CAG Carcinogen Assessment Group

Cd . Cadmium

CERCLA Comprehensive Environmental Response, Compensation & Liability Act

Cubic Feet Per Second

sec centimeter/second

Cyanide

Chain of Custody

Chromium

California Ring Sampler

CU Copper

DEQPPM Defense Environmental Quality Program Policy Memorandum

DET Detachment

DOD Department of Defense

DOT Department of Transportation

DOW Description of Work

DPDO Defense Property Disposal Office

DQO Data Quality Objectives

DRMO Defense Reutilization Marketing Office

EDM Electronic Distance Meter

EIA Environmental Impact Statement

EPA Environmental Protection Agency

ERG Environmental Research Group

FB Field Blank

CFS

cm/

CN

Coc

Cr

CRS

.'.*.I ..."'I- -I.*:



ABBREVIATIONS (Cont'd)

Fe Iron

FIS Fighter Interceptor Squadron

FIT Field Investigation Team

FS . Feasibility Study

ft feet

Et/day feet per day

ft/sec feet per second

ft/year feet per year

gals gallons

gal/min gallons per minute

Gas Chromatograph

gallons per day

gallons per minute

M Hazard Assessment Rating- Methodology

Mercury

C Hazardous Materials Technical Center

Hydraulic Gradient

Inside Diameter

Installation Restoration Program

4 Jet Propulsion Fuel No. 4

Hydraulic Conductivity

milligrams

Million gallons per day

g Milligram per Kilogram

milligrams per liter

GC

gpd

gpm

HAR

Hg

HMT

I

ID

IRP

Jp-2

K

mg

MGD

mg/K

mg/L

i··•i.U'.tu
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ABBREVIATIONS (Cont'd)

ml milliliters

MOGAS Automobile Gasoline

MR Mud Rotary

MS Mass Spectrometry

MSL Mean Sea Level

MW Monitoring Well

n Effective Porosity

NCP National Contingency Plan

Nickel

Nitrate Nitrogen

North American Aerospace Defense Command

National Pollutant Discharge Elimination System

New York Air National Guard

Outside Diameter

Occupational & Environmental Health Laboratory

Oil and Grease

Lead

PID Photoionization Detector

Point of Contact

Petroleum, Oils and Lubricants

parts per billion'(equivalent to micrograms per liter-ug/L)

parts per million (equivalent to milligrams per liter-mg/L)

Polyvinyl Chloride

P Quality Assurance Project Plan

QC Quality Assurance/Quality Control

Ni

N03

NORAD

NPDES

NYANG

0D

OEHL

0&G

Pb

Poc

POL

Ppb

Ppm

PVC

QAP

QA/1

.-I.I.- ..Il.-i ---*--I-I



ABBREVIATIONS (Cont'd)

:E Recovery

LI Remedial Investigation

;AIC Science Applications International Corporation

ARA Superfund Amendments and Reauthorization Act

CANG South Carolina Air National Guard

e Selenium

I Sample Interval

ow Statement of Work

S Split Spoon

W/SD Surface Water/Surface Sediment

Transmissivity

Tactical Air Command

Total Dissolved Solids

Tactical Fighter Group

Total Organic tarbon

Total Organic Halogens

L Micrograms per liter

F United States Air Force

FE United States Air Force Europe

S United States Geological Survey

Velocity

Volatile Organics Analysis - EPA Methods 601-602

Volatile Organic Compounds

S

S

S

S

S

S

S

S

T

TAC

TDS

TFG

TOC

TOX

Ug/

USA

USA

USG

V

VOA

voc

Zn Zinc



TERMINOLOGY

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

Alconox A low residue detergent utilized for decontamination
procedures.

Alluvium General term for all detrital material deposited
permanently or in transit by streams.

Anisotropic Having physical properties that vary in different
directions.

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

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

Argillaceous Containing or consisting of clay.

Artesian Pertaining to underground water that fs confined by
impervious material under pressure sufficient to raise
it above the upper level of the saturated material.

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.

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

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

Bedding Joint Crack parallel with the bedding of a rock.

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

Beidellite Clay mineral belonging to the montmorillonite group
which is fairly common in soils.

' .bil Un
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TERMINOLOGY (Cont'd)

Bench Relatively flat, horizontal, or gently inclined surface,
usually relatively long and narrow, which is bounded on
one side by a steeper ascending slope and on the other
by a steeper descending slope.

Bentonite Rock composed of any of the montmorillonite-beidellite
group of clay minerals.

Berm Relatively narrow, horizontal or gently sloping man-made
bench or shelf.

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

Boring Log Systematic and sequential record of geologic data
obtained from a soil boring.

Calcareous Consisting of or containing calcium carbonate.

Carbonaceous Containing carbon as small disseminated particles
mingled with inorganic constituents.

Channel An abandoned or buried watercourse represented by
deposits of gravel or sand.

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

Cleavage Tendency to split or cleave along definite, smooth,
parallel, closely spaced planes.

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

Confining bed, Body of distinctly less permeable material strati-
layer, or unit graphically adjacent to one or more aqui fers.

Consolidation Any or all processes whereby loose, soft, or liquid
earth materials become firm and coherent.

Cretaceous The third and latest period of the mesozoic era.

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

Detritus Any material worn or broken from rocks by mechanical
means........ ........ "I'l"i"/ .ill,il
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TERMINOLOGY (Cont'd)

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.

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

Discharge Rate of flow at a given instant in terms of volume per
unit of time.

Dolomite* Common rock-forming rhombohedral mineral (CaMg((03)2)
found in extensive beds as dolomite rock.

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.

Effective Porosity The amount of interconnected pore space through which
fluids can pass.

EPA Method 601 GC test method for the determination of 29 purgeable
halocarbons.

EPA Method 602 GC test method for the determination of 7 purgeable
aromatics.

Epoch Unit of geologic time, subdivision of a period.

Equigranular Applied to rocks with fragments or crystals of nearly
equal size.

Escarpment Long cliff or steep slope facing in one general
direction and continuing for a considerable distance.

Euhedral Pertaining to crystals completely bounded by their own
regularly developed crystal faces.

Evapotranspiration

Facies

 Fill*

A term embracing that portion of the predipitation
returned to the air through direct evaporation or by
transpiration of vegetation, no attempt being made to
distinguish between the two.

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

Man-made deposits of natural earth materials and waste
materials.

I.Ii-/- -I.---- .i--



TERMINOLOGY (Cont'd)

Fissility Tendency possessed by some rocks of splitting into thin
sheets either along bedding planes or along cleavage
planes induced by fracture or flowage.

Flow Path The direction or movement of groundwater as governed
principally by the hydraulic gradient.

Fluvial

Formation

Fracture

Of or pertaining to rivers or river action.

Fundamental unit of the local classification of rocks.

Crack in rock large enough to be visible to the unaided
eye.

Friable Easily crumbled, pulverized, or reduced to powder.

Geomorphology Science of land forms, dealing with the evolution and
morphology of surface features.

Glaciation Geologic work accomplished by ice, including erosion and
deposition and the resulting effects of these processes
on the land surface.

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

Granoblastic Texture in which the constituents are irregular and
angular, and under a microscope resemble a mosaic.

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

Groundwater Subsurface water in a zone of saturation.

Gypsum Hydrous calcium sulfate (CaSO4 - 2HzO) , the most common
' of the sulfate minerals.

Hard Stand Parking area or ramp adj acent to taxiway where aircraft
are parked or stored.

Hazardous Waste A solid waste or combination of solid wastes, which
because of its quantity, concentration, or physical,
chemical or infectious characteristics may cause or
significantly contribute to an increase in mortality or
an increase in serious, irreversible, or incapacitating
reversible illness, or pose a substantial present or
potential hazard to human health or the environment when
improperly treated, stored, transported, or disposed of,
or otherwise managed.

--- --- -- WI= *-6..d 6-j
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TERMINOLOGY (Cont'd)

Heterogeneous Differing in kind, having unlike properties, possessed
of different characteristics.

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 decrease in head.

Impermeable Not permitting passage, as a fluid through a solid.

Induration Hardening of rocks due to heat, pressure,
introduction of some cementing material.

or the

Intercalated Beds or layers of material that are interlaminated or
inserted between layers of a contrasting character.

Interlaminated Laminae occurring between or alternating with others of
different character.

Interstice Opening, void, or space between one thing and another.

Lacustrine Of or pertaining to lakes.

Lag Gravel Type of residual gravel composed of very hard rock
fragments that are rolled or dragged along the bottom of
a river at a slower rate than the finer grades of
sediment.

Lamina Thin layer of stratified rock.

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

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

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

Limestone Bedded sedimentary deposit consisting chiefly of calcium
carbonate (CaC03).

 Lithology The description of rocks,
outcrop.

in hand specimen and in

-



j TERMINOLOGY (Cont'd)

Loam Soil or earth composed of a mixture of clay, silt, and
sand.

Matrix Natural rock or early material in which pebbles,
fossils, minerals or gems are embedded.

Miocene The fourth of the five epochs of the Tertiary period,
occurring between 12 and 26 million years ago.

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

Montmorillonite Group name for numerous clay minerals, including mont-
morillonite itself, beidellite, nontronite, hectorite
and saponite, all characterized by a similar sheetlike
internal structure, which are essentially extremely
finely divided hydrous aluminum silicates.

Net Precipitation The amount of annual precipitation minus annual
evaporation.

Nontronite Iron-rich clay mineral of the montmorillonite group.

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

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

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

Overland Flow The flow of water over a land surface due to direct
precipitation, generally occurring when the

precipitation rate exceeds the infiltration capacity of
the soil and depression storage is fuller.

Period Fundamental unit of the geologic time scale.

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.

Phaneritic Pertaining to textures in rocks that are visible to the
unaided eye.

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



TERMINOLOGY (Cont'd)

Plasticity Property of a material that enables it to undergo
permanent deformation without appreciable volume change
or elastic rebound, and without rupture.

Pleistocene First epoch of the Quaternary period, in general
including the time and deposits of the last great
glacial epoch.

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

Potentiometric

Surface
A surface that represents the level to which water will
rise ' in tightly eased wells. The water table is a

particular potentiometric surface for an unconfined
aquifer.

Quaternary Latest and current period of geologic time.

Recharge Intake, the process by which water is absorbed and is
added to the zone of shturation, either directly into a
formation, or indirectly by way of another formation.
Also, the quantity of water that is added to the zone of
saturation.

Regression The retreat of water from a land surface and . the

consequent evidence of this retreat in the character and
relations of the newer and older strata.

Riser Length of PVC easing above the screen.

Sand An aggregation of unlithified mineral or rock particles
the diameters of which are usually considered to be less
than 2mm and greater than 1/16mm.

Scarp A straight slope of any height, generally no steeper
than 45 degrees.

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

Silicates Group.containing most important and numerous of the
rock-forming minerals, a combination of silicon oxygen
with metallic or basic elements.

Silt Muddy sediment, coarser than clay, but finer than sand,
which has been carried or deposited by a body of water.



TERMINOLOGY (Cont'd)

Sorting Separation and segregation of rock fragments according
to size or specific gravity by natural processes, mainly
by the action of running water.

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 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 specified temperatures.

Specific Yield The ratio of the volume of water a rock or soil will

yield by gravity drainage to the volume of the rock or
soil.

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.

Stratified Arranged or formed in layers.

Stratum Single layers of homogeneous gradational lithology
deposited parallel to the original dip of the formation.

Striated Marked with fine parallel grooves.

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

Stringer Small, narrow veins or irregular threads of mineral
traversing rock of different nature.

Terrace A natural or artificial plain with the burface ascending
on one side and descending on the other, may be formed
by sediment deposition by water, wave cutting action, or
crustal movements.

Tertiary The first period of the Cenozoic era.

-Till That part of glacial drift deposited by ice without
transportation or sorting by water, consisting generally
of an unstratified, unsorted, unconsolidated to

moderately consolidated mixture of clay, sand, gravel,
and boulders.'-



TERMINOLOGY (Cont'd)

Topographic Map A detailed, graphic delineation of the natural and man-
made features in a specified area, prepared in a way to
show their relative positions and elevations.

Transgression The gradual spread of water over a land surface and the
consequent evidence of this invasion shown in the
character and relations of newer and older strata.

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 of hydraulic
gradient. Transmissivity can be calculated by
multiplying the hydraulic conductivity by the aquifer's
saturated thickness.

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

Water Table Upper surface of a zone of saturation except where that
surface is formed by an impermeable body.

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

* Bates and Jackson, 1980.

.



TOPOGRAPHIC MAP SYMBOLS

VARIATIONS WILL. ME FOUND ON Ot-DER MAPS

lughway. hard Su r f.)(:e

.i,·, highway, hard surl.ice ·

Light·duty road. hard oi Improved surface

Unimp,oved road

Road under construction, alinement known.

Proposed road .

Dual highway. dividing strip 25 feet or less.

Dual highway, dividing strip exceeding 25 feet

Trail

Railroad: single track and multiple track.....

Ra.lroads in luxtaposition...........

Narrow gage: single track and multiple track .

Railroad in street and carline..........

Bridge.· road and railroad

Drawbr,dge: road and ra,lroad

Footbndge............... ·············

Tunnel: road andrailroad.

Overpass and underpass...............

lasonry or concrete dra . ........'

th lock.....................

Dam with road.

Canal with lock.

Boundaries: National ........... ...

- State . . .. .. . .. . . ...

County, parish. municipio.. . ......... .

Civil township, precinct. town. barrio.

Incorporated city, village, town, hamlet. ...... .. .._._._._._

Reservation. National or State .........

Small park, cemetery, airport, etc.

Land grant....................................-- -

Township or range line. United States land survey......

Township or range line. approximate location......... _--__ __

. Section line. United States land survey.

Section line, approximate location.....,........

Township line, not United States land survey.

Section line, not United States land survey.......................

Found corner: section and closing ................ ..,-+--7-

Boundary monument: land grant and other ............0..........0

. Fence or field line...................,,............0 -0 -0-0

Index contour ........- Intermediate contour. .

Supplementary contour Depression contours . . ."-- -

- Cut.

Levee............................................. Levee with road.

Mine dump. ......... Wash.

Tailings. | Tailings pond,....... /- 3-5·-2-·-'·-5-:-

Buildings (dwelling, place of e·- sloyment. etc.

School. church, and cemeter:

Buildings (barn. warehouse. e::.; ........

Power transmission line with Nated metal to·..

Telephone line, pipeline. etc. Nzeied as to ty:

Wells other than water (labele: ES te tyoe).

Tanks: OIL water, etc. (labele- riy i: water)

Located or landmark object: . -2.-ntii

Open cit. mine. or quarry: prcirect

Shaft and tunnel entrance

Horizon:al and vert,cal contrc -:2:!en·

Tabiet. spirit level elevatic-

Other recoverable mark, s: ' : e···e: 62·.·a:,c-

control station: 22: e: ·.e'::ca: ang:

.overablemark.vert::2 2-,g·eo: enecke

Vertie]· control station. table: ir ·:: ie·,e· ei4

Other recoverable mar k. S:  - 9·9: 2!e···2::0

Spot ele,ation

Water e,evation

0

1 11 111

· NE i Cem

H

Shifting sand ordunes!  '' + 7 Intricate surface,......-·:

1 * Sand area.
i.... ..

Gravel beach.........1

Perennial streams ....zz Intermittent streams..czZ--v -
et

Elevated aqueduct.... , Aqueduc,t tunnel......_:-:.:._
00,1.....0Gas '

Water well and spring,o.......o- Glacier,
... @Water

Small rapids.,.......- Small falls. 6--il*

Large rapids......... Large falls.......   -
.. X , -. ·t -/

Intermittent lake.....i_--__-' Dry lake bed..... .. ./ I..+ -I.-Il-'

...O... ....r

Foreshore flat....... >:22-:_ Rock or coral reef.... ---2£121,

0Sounding, depth curve.--"·. Piling or dolphin,

Exposed wreck...... Sunken wreck......

8M a 5653 . ....
Rock. bare or awash: dangerous to navigation.........

85455

..1.

2 e 9·· 2 tiOn VASM a 95/9

Marsh (swamp) ..... ._t._c·...Er:_! Submerged marsh , F-
1 9 e.·.2::on 8.37.5 . I. I. -.7 1

Wooded marsh . . , Mangrove .
3 : 7 2 M X 957 :

Woods or brushwood . | Orchard... .. ··.
X 954

1

x 7369 . 2 361 Vineyard...... . ...! ! Scrub···· 

Land subject to i 
570 670 controlled ,nundation --- --_-_ Urban area .. . :
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€ O 02 :OOP I...I -HS D .YAG P 0 2

Contract Number:
F33615-65-9-4543

Order Number:
0004

Variation Number: 04

Contractcr:
Science Applications International Corp.

Date of Modification: 03·Jul 90

Pen-and-ink changes:

Paragraph Changes:

1.4.4.8
Add:

Add tc beginning
For the initial remediai investigation (RI) and

of the paragraph.
the additional RI at Sites 7,9, and 13, determine
by certified land surveyor the elevations andlocations of all newly installed test wells, soil
borings, and sampling points.

1.4.10

Replace With:Drill a maximum of 29 monitorin wells (See-Annex A, Tables A-3-A for distribution by Site).Total footage for· all wells in this task shall not
exceed 1020 linear feet. Total screening for all
wells shall not exceed 440 linear feet.

Add to end of
paragraph.

Add:For the additional RI at Sites 7,9, and 13, collecta maximum cf ten {10) groundwater samples and analyzefor the parameters listed in Annex A, Table A-1-B.

-



t- H S D .· VA Q 203

1.1.12.3
Add:

Add to end cf g. For the additional RI at Site 7, install a
paragraph after

maximum of one (1) shallow monitoring well and
f. collect one (1) grcundwater sample and analyzefor the parameters listed in Annex A, Table A-1-B.
1.4.12.9

Add:Add to end of f. For the additional RI at Site 9. install a
paragraph after

maximum of two (2) shall-09 downgradient
e.

Wells.

g. Collect one (1) groundwater sample from thetwo new wells and one (1) sample from each of the
four existing wells (a tctal of six (6)samples) and analyze fcr the parameters listed in
Annex A, Table A-1-5.

1.4.12.11 Add:

Add to end of
h. For the additional RI at Site 13, install a

paragraph after
maximum of one (1) downgradient well and collect

g. cne (1) groundwater sample from the new well andone sample from each of the four (4) existing
wells (a total of five samples). Analyze all

samples for the parameters listed in Annex A,
Table A-1-B.

1.9.1.2
Delete.

1.9.2.5
Reclace With:For the initial RI and the additional RI at Sites
7,9. and 13, in addition to the hard copy of thefield and laboratory test results submitted with theR & D Status Reports, data collected in this effortshall be archived in compliance with the Installatioi
Restoration Program Information Management

stem

(IRPIMS),Data Loading Handbook, Version 2. sent

under separate cover) and -transmitted to HSD/YAQwith the ITIR for laboratory data on the additionalRI. See Item VI, Sequence No. 1, Paragraph 6.2.



0 2 :005 M .« H S D.·- VA(El
204

Add:
1.9.2.7
Add to end c
paragraph

Upon completicn cf 211 the sample analysis for theadditional RI at Sites 7,9, and 13, cabulate andincorporate all results into an Informal TechnicalInformaticn Report and forward report to HSD/YAQno later than three (3) weeks after all analyseshave been completed (Item VI, Sequence No. 3,
Paragraph 6.1). Use the format provided in the
AFOEHL Handbook, Version --310 (transmitted under
separate cover).

1 .1 Delete...9.3

.9.3

0

.9.3

ae

en a

1 2 Delete.

1 .3 Delete.

1 .4 Delete.

Changes:

A nnex A, Table A-1-5, attached.R ce Annex A, Table A-3 with Annex A, Table A-3-8. attached.
Add Annex A, Table A-4-5. attached.



02 :OOP M WHSD, YAQ PC)5

VI. Replace 6.1 With:

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 14

4 (Work Plan) I.1.9.2.1 ONE/R 880ct20 88Deci7 89Apr07 *****

4 (QAPP) I.1.9.2.2 ONE/R 88Oct20 88Dec17 89Apr07 .****

3 (Health & I.1.9.2.3 ONE/R 88Oct20 88Dec17 89Apr07 4

Safety Plan)

(ITIR-
Prelim. RA)

3 (ITIR-Screen
of RAs)

(ITIR-Detail
Anai. cf RAs)

3 (ITIR-Lab
Analysis-
Addit. RI)

I.1.7.1 OTIME
4

..1.7.2 OTIME
4

I.1.7.3 OTIME
4

I.1.9.2.7 OTIME

4 (Decision I.1.6 ONE/R 90Jun04 90Aug06 90Oct24 ****

Documents)

4 (Tech I.1.9.1 ONE/R 90Jun04 90Au906 15Jan91 **

RPT)

17 (Microf.) I.1.9.1 OTIME 90Jun04 900ct24 3

1.9.2.6 Change Tc

Seauence No. I.L.9.2.5 OTIME * * - 3



aNMCI A, T,ible A-1-8

Dicachonatu, E liydroxido

(Field Tes:L!

Fluoride, 5.1/.,te)

Approxi#ate 'DILAber of Whter Anal
For The Arklitional RI At Sites 7,9

ANALYTICAI.

PARAMETER ME'rt IOO Site 7 Site 9 Site 13 Total

At>.aj ji•/1.y · c:• 'Iwif" 1.•,,
A40 1 1 5 4 10

SI,i„·11 Ic Con[1114:t,31•C•i (Fie] d Tut.t I X 120.1 1 5 4 10

pu (Fleld Tust)
El 50.1 1. 5 4 10

Total DissolveJ Solids £160.1 1 5 4 10

TompE.Catul·e (rid|.d 'r.lit ) E170.1 1 5 4 10

Ce-on As,ione {·.HU·11·i·le, A429 1 5 4 10

Purgeable Il.11*.it.L>.ms £601 . 1 5 4 10

Putgaable Aro,nal:ics SW5030/540020 1 5 4 10

Matal Screen (25 M·,tals) £200.1 1 1

AL'Seltle £206.2 1

6821•1
E 219.2 1 1

Mercury
£245.1 1 1

Seleni,). £210.2 1 1

pet. role•im 1[ydrocacbons Etta.1 1 · 1

It• rdness
£130.1 1 1

, and 1

9Ocr

e VA.·'CI S H ·-· Il .2 0 0 : 3 0 0 8 ' C. 2



Annez A, Table A-3 A

Mi•ber of wit 11, lk.rings, Surface Water and Sedimant Sumples

PAU AtirrER Sites 1,2,4, 6 6 Site 1 Situ 7 Sites 5 4 8 5ito 12 sit• 9 Site 10 Site 11 Site 13 B.ickg rull,i Total

%6, It·. 6 6 1 1 · 1 2 - 4 27

Morin,ju 6 1 - 1 - 2 4 1 1.8

5...plea

2

2:;oil. Ca: (Duys] S ·· 2 3 3 -}f /2

.. 1 . 2 3 8

Sodti»unt Samples - 3 - 2 3 8

L O d

B VA.-- a SH·-· PE .€ O 0 : 3 0 0 8 'C) C'



ANWEK A, Table A-4-8

Approximate allber of Gcoundwater Analyses by Site

F·or ·rhe Additional RI at Sites 7,9, & 13

Detection MUY·CraL BEPORTING NUMBER OF rEI P AMB COE*D EQUIP SECOND TOTAL

Limit ME71 100 06-Its ANALYSES BLANKS BLANKS HLANKS CUP/REP COLUMN ANALY

F.t r a ..4 l. o i

Alkalinity ·- Carbonato, 10 A403 MI/L 10 10Hicatbonato, L Ilydroxide

(Flold Tist)

Specific Conductance - £120.1 11-1OS/C,4 10

{Flold 'rest)

10

r>Il (Field Test) - El.50.1 · pH linits 10 M

Total Dissolve.1 5,bli·ls - El.60.1 mfl/L 10 10

re.paraturo IF i.l.·J ·r-:1·1 - 2170.1 d.1 C 10 10

Co--on Anions (Clitori·ij, 0.5 E]00 -9/6 10 10

Fluoride, Sulfate)

Pol:coloum I{yd,·ocarbons 1 £418.1 •WL 1 1 1 1 1 5

ICP Screca (25 zotats) ('11 [2114}.7 gq/I. 1 1

Arseflic 0.005 £200.6 *1/6 1 1

[Ead 0.005 £219.2 1 1

Morcury 0.00 l. E245.1 09/1. 1 1

Sat ellilm 0.005 £270.2 mg/1 1 1

P,trgeable Aromatics (h) sw5030/SW8020 ug/1 10 1 2 1 2 1 0 25

thit.30.1-ble Ilutoc.actons (0) , £6Ot ug/l 10 1 2 1 2 1 8 25

It.11,61.-,ru 1: 1 311.1 -1/1 1 1

:CV SY:XEROX TELECOPIER 7010 ; 7-30-90
3:04PM ;

512 5-12 5229-9

10132·27 <03, +4 C

07. 30. 90 02: OOPM '*HSD/VAG
POS



APPENDIX C

Well Data and Lithologic Logs



Pt

3

-ey-=et

au o) ASSOCIATES
oer,v c¢ Sctinci Ao,04,4100•1. Inc.

/estoarK Drive, McLa.an. Virginia n1O2 WELL CONSTRUCTION SUMMARY

'Ojecc: Ni,gir, F:Ille AFRF Owner: USAF Well No.: 1-1

Drilling Sugguiry:

Tocal Depch: 12.0' BLS Drillers:J.Genovese/Emoire

Borehole Diam•cer(s): 6.0"

Rig Type: CME-45
Elevacion: Land Surface: 597.37' Bic(s): Auger

....... Top of Casing: 600.87'.... ...... Drilling Fluid Type: none
.....

Eis·::i: t·i,»i·>i·i Supervisory Geologisc:A.Wickline,C.Kruger Amounc Use: -

t........:

4.39 t.333< Log Book No. 1 PP·11-36 Wacer Level: 7.97' BTC

W.11 Design:
.

...40:i f::329.- Casing: Macerial: PVC Screen: Macerial: PVC

Cy?'i- D>YS.:45;
9 -01 ID-2.5" 00 Diamecer: 2.0" IDDiamecer: c. u

g.er:.f.·--4.,...21:Q:- Lingch: 15.5' Sloc: 10/inch

f63?Ej --£T:z7:&1 Filcer: Diacerial: 44 sand Soccing: 7.0-12.00 BLS
$4619-:·904491
243&===*AG:33 Seccing:5.0-12.0' BLS Seals: Type:Bentonite Pellets

#1 Portland Cement:Bencanite
028 Grouc: Type: 19.1 beCCing; 3,0-5,0' BLS

10 -42

15 -

(St:i:·:.--2345.
»·i- Sec:ing: LS-3.0' BLS Surface Casing:4.00' ID steel w/lock

2*53-3-nQ--=Oaff-id
Other:

Tim.' Log: Started , Compliced

Drilling: 10/18/84 1610 10/19/84 0910

Inscallacion: 10/19/84 0919 10/19/84 1005

Wacer Level Reading: 10/30/84 11/9/84 0925

Developmenc : 10/30/84 1455 10/30/84 1622

well Develoomenc:

Mechod/Equipmenc: Bailer

Scacic De?ch co Wacer:

Pumping Depch co Wacer:

Pumping fiCe:

Volume Fumoed: 35.0 gal

O,753

.



QU 1-U.Q) ASSOCIATES
A Como-nY 01 Scie•,ce Apo#ic•oont Inc

8400 Wastpark Drive, Mclean. Virginia 22102

Project: -Niagara Falls AFRF

DRLLLING LOG

Owner: USAF Well No.: 1-1

Locacion: =10' frnm NW Field Book No.: 1 pp 31-35

corner of Bldg 518 Log By: C. Kruger

Driller: J. Genovese/Emoire

Rig Type: CME-45

Reference

Poinc:

Reference

Poinc

Elevacion:

Tocal

Depch: 12.0' BLS

Sice Skecch

Dace Tine

Drilling Scarced:10/18/84 1610

Drilling Compleced: 10/19/84 0910

Wacer Level: 7.97' BTC

f 1
f 1

Lezend

S.I. Sampling Interval
Rec. Recovery

DESCRIPTION
Grain Size

and 50 co 40%

some 40 to 10%

trace 10% or less

I

5-

S.I. 3.0-4.5' BLS Rec. 1.25'

91 SS#1 37 silt, some clav. trace fine sand: reddish brown (5YR 5/4) with

tri)fll,; some verv Dale brown (10YR 8/3) mottles; firm: dense: comoact;

-=te==. drv: laminaced

SS#2 16 S.I. 4.5-6.0' BLS Rec. 1.5'J-

clay, gilt and fine sand; light yellowish brown (10YR 6/4) with

scme reddish brown (5YR 5/3) mottles; firm; medium dense;

comoact, drv; laminated

S.I. 7.1-8.6' BLS Rec. 0.9'

.A SS#3 18 | 0.2' clay, silt and gravel;light yellowish brown (10YR 6/4);5_'

- 1 loose: damo

1- | 0.7' clav & silt,some eravel:reddish brown(5YR5/4);firm:loose:moLsc|
SS#4 I S.I. 9.0-10.5' · Rec. 0.6'

61 32 i 0.1' sil: and clay, some gravel; reddish brown (5YR 4/3); firm

0--

Page 1 0 f 2
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QUGU,-10-)ASSOCIATES
A Comww™ d Sa,nce ABDUcioor·,1 Inc

8400 Westoark Drive, McLaan. Virginia 22102

DRILLING LOG

(1001) 37/ op 41 a
Z

DESCRIPTION

81 i
10

I S.I. 10.5-12.0' BLS
769*4
E£55£24 ss#5 209 | fine fand and filt. fome ,"Flvel. ,_avigh brown (1071 5/2)

goft:loose: wet

5=,9
hurATI

12.5- ,-7-7 | =12.0' BLS bedrock

j i

Page 2 of.

-

1 ,



GU 1.flul D) ASSOCIATES
A Como-v of Sci-ca Aoolic,coni Inc

8400 Welmark Orrve, Mct.a.en. Virgint, 22102
WELL CONSTRUCTION SUMMARY

Project: Niagara Falls AFRF USAF
Owner:  .- Well No.:

Drilling Summary:

Tocal Depch: 6.7' BLS Drillers: J. Genovese/Empire

Borehole Diamecer( s) : 6.00'

Rig Type: CME-45

Elevacion: Land Surface: 594.83' Bic(s): Auger

Top.of Casing: 907 FR' Drilling Fluid Type: NA.,

Supervisory Geologisc: A.Wickline, C.Kruger Amounc Use: -

Log Book No. 1 pp. 41-42 Wacer Level: 4.83' BTC

Well Design:0 '
<C...2

Casing: Macerial: PVC
............ Screen: Macerial: PVC

: Dianecer: 2.0" ID- 2.5" 00 Diamecer: 2.0" ID
..
..

:i:E L.rlgich: 9.7' Sloc: 10/inch

XE Fil:•r: Macerial: 4 Q sand Secting: 4.7-6.7' BLS
..

1-2

.5 - i:·: Sec---ing: 3.7-6.7" BLS Seals:

fl Portland Cemenc:Benconice
Gro-25: Type: 19,1 Seccing

Type: Bentonite Pellecs

: 2.7-3.7' BLS

S•c=ing: LS-2.7' BLS Surface Casing: 4. 0" ID steel w/lockst

0 «D-3.€41- :.6'

bi

....

'2:.1...C: T im. Log: Started Completed
..

i

i

0 i

CD

10/19/84 1506 10/19/84 1523.:72¥52 Drilling:

Inscallacion: 10/19/84 1535 10/19/84 160
7.5 -

Wacer Level Reading: 11/07/84 1526 11/09/84 075

Developmenc : 11/07/84 1526 11/09/84 082

Well Developmenc:

Mechod/Equipmenc: Bailer

Scacic Depch co Wacer:

Pumping Depch co Wacer:

Pumping Race:

t/clume fumoed: 5.5 val

3 no) TE)

0

/.

0



GL'lfULQD ASSOCIATES
)mo.,ry of Scionc, Aoobic•00411. Inc
Westnark Orrve. McLaart. Virginia 22102

DRILLING LOG

Project: _ - Niagara Falls AFRF Owner: ITSAF Well No.: 1-1

Location:in, 9 nFRirig Anlfield Book No.: 1 99 41-47
Log By: C. Kruter, A. Wickline

Driller: J. Genovese/Emvire

Rig Type: CME-&9

Reference Total

Point: Depth: 6.7' RT€

Reference
Date Tine

Point

Elevacion: Drilling Scarced: 10/19/84 1306

Drilling Compleced:10/19/84 1535
Sice Scacch

Wacer Level: 4.83' BTC

SS•1 I

14*11 (feet) Irihic 14!U
Letend

S.I. Sampling Interval
Rec. Recovery

DESCRIPTIONGrain size

and 50 to 40%

some 40 to 10%

trace 10% or less

5.02

S.I. 2.0-3.5' BLS Rec. 1.1'

25 0.5' silt and fine sandi verv dark frev (5YR 3/1) with someB*54
ER:-2.--- black (5YR 2.5/1) to white (5YR 8/1) mottles; firm: |

dense; comoact; dry; some rootlets

-14r---- 0.6' slit and clay, some fine Travel; reddish brown (5YR 5/4)1
,

-i-9 r.r= SS#2 2 44 firm; dense; compact: dry; laminated¥¥2/9

1 S.I. 4.0 - 6.0' BLS Rec. 1.6'

0.

0.

7.5-

55' silt and clay, some fine gravel, reddish brown (5 YR 5/4) :|
firm; dense; compact; dry

55' silt, some gravel, trace fine sand; lighc reddish brown |
(5YR 6/4) with some dark greyish brown (10YR 4/2) and 
brown (10 YR 5/3) moctles; firm; dense; compact; dry I

3' silt and clay, some gravel; dark reddish grey (5YR 4/2);
loose; compact; moist I

.7' BLS bedrock

Page 1 of 1

.

l

U

1
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QUAGUL.10) ASSOCIATES
A Comoem, of Sc...c. Aoolic•co,u- Inc-

8400 Wesmark Onve, Mclain. Virginia U102 WELL CONSTRUCTION SUMMARY

Projecc: Niagara Falls AFRF Owner:
USAF Well No-: 1-3

Drilling S u=lary:

Tocal Depch: 6.2' BLS Drillers: J, Genovese/Empire

Borehole Diamecer(s): 6.0"

i:..

Rig Type: CME-45

Elevacion: Land Surface: 594.34' Bic(s): Auger

Top_of Casing: qa7·dl.' Drilling Fluid Type: None

Supervijory Geologist: A.Wickline, C.Kruger Amounc Use:
1 39-40Log Book No. pp. Wacer Level:

5.0' BTC

Well Design:

Casing: Macerial: PVC . Screen: Macerial: PVC

Diamecer: 2.0" ID-2.5" 00 Diamecer: 2.00' ID

LeFS.ch: 9.3' Sloc: 10/inch

Filter: Macerial: 49 sand Secting: 4.2-6.2' BLS

62<

Secting: 3.2-6.2' BLS Seals: Type: Benconice Pellets
91 Fortiand LemenC: dentonite

Setting: 2.2-3.2' BLSX©« Grou=: Ty?•: 10-1

:p:1.-SA€ Sect/ng: LS-2.2' iILS Surface Casing: 4.0" ID steel w/lock

%%*fi;: ::igNit-*: Other
2:·Mi?: T:%91--.ft.:. -

f614%12 ZZattt?:72

E*33:f:.( T k. Log: Started Completed

1·.?·R ..

.. 9

Drilling: 10/19/84 1340 10/19/84 1348

5- Inscallacion: 10/19/84 1417 10/19/84 1428

Wacer Level Reading: 10/19/84 1400 11/09/84 0906

Developmers : 10/30/84 1622 11/07/84 1523

well Developaenc:

Mechcd/Ecuioment: Bailer

Deoch co Wacer:

Pumping Depch co Wacer:

Pumping Race:

3 n o) 1-ED

D

V.



QUJU__P) ASSOCIATES DRILLING LOG
A Como-,v of Scie#ce Ac)04<200,11. Inc

 8400 Weimark Onve. Mclean. Virginia 22102
Project:

Niagara Falls AFRF Owner: USAF Well No.: 1-1

Location: 40 n' €W nF Field Book No.: 1 pp 39-40

Blde. Ann 21nn# wrn„:-eLog By:f r.„o.- 1 w;,41,9.
Driller: CME-45

Rig Type: 6.2' BLS

Reference Tocal

Poinc: Depth:

Reference
Dace T.

Point

Elevation: Drilling Scarced: 10/10/84 1

1 Drilling Compleced: 10/19/84 1
SiZe S<eCCO

5.0' BTCWacer Level:

42
fl

011 (feel)
UJ g

'.0

Legend

S.I. Sampling Interval
Rec. Recovery
Grain Size DESCRIPTION

and 50 to 40%

some 40 to 10%

trace 10% or less

1

  4.5-6.1' BLS Rec. 0.5'

silt and clav, some fine sand: black (5YR 2.5/1) with |
- Effax,u | | some light greenish grey (5GY 7/1) mottles; stiff: dense:|

compact; slightly damp
litIll      | 0.15' silt and clay, some fine sand, some gravel; reddish |

brown (5YR 4/3) with some light vellowish brown |21
(2.5Y 6/4) mott:les; medium dense: comoact: moist |

1 S.I.

| SS#1| 12 | 0.35'

-1

1 = 6.2'
j

bedrock

Page 1 ot 1
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QU 1.flu O) ASSOCIATES
A Como•m, of Scienc* AO¢,Jicaoora. Inc-

840 Weitairk Drive. McLagn. Virgint, 11102 WELL CONS-TRUCTION SUMMARY

Niagara Falls AFRF USAF 1-4

Project: .. Owner: Well No.:

Drilling Su=nary:

6.0' BLS Drillers: J. Genovese/Empire
Total Depca:

6.0"
Borehole Diamecer(s):

......4...LI.J..4 .

Rig Type: CME-45

Elevacion: Land Surface: 594.88' Bic(s): Auger

Top_9£ Casing: 597.43' Drilling Fluid Type: None

Supervisory Geologisc:A,Wickline.C.Kru,er Amounc Use: -

Log Book No. 1 ;p. 37-38 Wacer Level: 5.2 BTC

W.ll Design:

»E Casing: Macerial: PVC Screen: Macerial: PVC

...

B Diamecer: 2.0,0 ID- 2.5,0 OD Diameter: 2.0" ID
--

.. 10/inch... 9.0' Sloc::22 Le!,gch:
.

*; Filper: Macerial: 40 sand Secting: 4.0-6.0' BLS

Secting: 3.0-6.0' BLS Seals: Type: Bentonite Pellets
--

ortland Cement: BentoniteGrou=: Type: fb: r beCCing: 2.0-3.0' BLS

i

.....

5% Secting: Ls-2.0' BLS Surface Casing: 4.0" ID steel w/lock
Ive,i Other:

-

2::..2 -..3.2-%..3 -
....

k:!P. -::17<€E
624-94-7.'fifi:X?:

9-jlf.8-0===3:·*99.: Time Log: Started Completed

Drilling: 10/19/84 1111 10/19/84

Inscallacion: 10/19/84 1246 10/19/84

Wacer Level Reading: 10/19/84 1243 11/09/84

Developmenc : 10/30/84 1410 11/07/84

Well Developienc:

Method/Equipmenc: Bailer

Scacic Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:

1153

1307

-0916

1509

9 n 03 TTD

J

./



QUIAU_Q) ASSOCIATES

  Wastoark Onve. Mclean. Virginia 221(12A Comoenv of Sciene. Aook•Oont IMIC

- Project: _ li le,r., r:11: 1Ffr

DRILLING LOG

Owner: USAF Well No -: __-1-4

1
Locacion: W side of Field Book No.:__1_pp 37-38

_M(Guin_ W of Rlrli Ann Log By: C. Kruger
Driller: J. Genovele/Empire

Rig Type: CME-45

Reference Total

Poinc: Depch6.0' BLS

Reference
Date Tine

Poinc

Elevacion: Drilling Scarced: 10/19/84 111:

Sice Skeccn
Drilling Compleced: 10/19/84 115:

Water Level: 5.2' BTC

Legend

S.I. Sampling Interval
Rec. Recovery DESCRIPTION

Grain Size

and 50 to 40%

some 40 to 10%
r-Ar- 10% nr 1-qq

2.52

5.Or

SS#1 | 50+ S.I. 5
0,4'

7.5
i

| = 6.0'

.5-6.0' BLS Rec. 0.5'

.ilt and clav. forrle Fin- fanr! qnmp 2-,vel · -BArligh

brown (5YR 5/4): firm: dense· enmn:Irp· q 1 4 gh r 1 v A •mr

silt and fine sand, some Travel· ·,inkiqh ,-ov ( 5 77 4/ 7 1.

soft: loose- wer

BLS bedrock

Page 1 of 1

1
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 1031-3
1_Clu o(281 -__D ASSOCIATES

A Comoinv of Sc-nce Aood@cloon:t. Inc.

8400 Westoark Drive. Mci-san. Virginia 102
...

WELL CONSTRUCTION SUMMARY

Project: Niagara Falls AFRF Owner: USAF : Well No.:

Drilling Summary:

Tocal Depch: 5.8' BLS Drillers: J. Genovese/Empire

Borehole Diamecer(5): 6.0"

-FET:Z

Rig Type:
CME-45

AugerElevacion: Land Surface: 592.79' Bic(s):

Top of Casing: 599.10' Drilling Fluid Type: None

Supervisory Geologisc: A.Wickline,C.KrugerAmounc Use: -

Log Book No. 1 pp. 44-45 Wacer Level: 4.8' STC

Well Design:
0 79.Tr.,Irs

Casing:

Diamecer

Macerial:

2.0"
ID-

PVC

2.5"

Screen: Macerial

OD Diamecer:

PVC

Lengch:

Filter:

8.8' 10/inch
Sloc:

Macerial: 4Q sand Secting: 3·

2.0" ID

8-5.8' BLS

aff:ii.g·

Ang?..@5 49}Y.:.

Sec=ing: 2.8-5.8' BLS Seals: Type: Ranrnmfr. P.11.•e

-71: p°Ii Hod Cement: BenconiteGrouc: Type Setting: 1.8-2.8' BLS

S•c=ing: LS-1.8' BLS Surface Casing: 4.0" ID steel w/1
Other:

4

.t:...

423*....4

.-..T.*iM:Rk·?04'4': T ime Log:.........'....::............. Started Co=pleced

5-

Drilling: 10/22/84 0952 10/22/84

Inscallacion: 10/22/84 1036 10/22/84

Wacer Level Reading: 11/07/84 1607 11/09/84

Developmenc : 11/07/84 1607 11/09/84

iwell Development:

Mechod/Equipmenc: Bailer

1049

082-

083:

Scanic Depch co Water:

Pumping Deoch co Wacer:

Pumping Race:
Volume P·_:noed: 3.7 eal

n

//

N

n

1,



QU Lal:LO) ASSOCIATES
A Comoarly d Sc:Inc. Aooi,cloons. Inc

A 8400 Waroark Onve. Mclean. Virginia 22102

DRILLING LOG

Projecc: Niazara Falls A WRU' Owne r: 1/SA V Well No.:_. 1-5

Locacion: 120' 5-Sw'of ' Field Book No.: 1 3044-45

Bldg. 600 . Log By:C.Kruzer.A.Wickline

Driller:J.Genovese/Emoire

Rig Type:CME-EL
Reference Tocal

Paine: Depch: 5.8' BLS

Sice S,accn

Reference

Poinc

Elevacion:

Dace :-1

Drilling Scarced:10/22/84 09

Drilling Compleced:10/2/84

Wacer Level: 4.8' BTC

arl ]1
61 2

3

Legend

S.I. Sampling Interval
Rec. Recovery
Grain Size

and 50 to 40% DESCRIPTION

some 40 to 10%

trace 10% or less

S.I. LS-1.5' BLS Rec. O.7'

55*1 1 18 0.6 filr Traff' firle rn -,prli,im q=,trl, ver•.' rinrl: 0--94 qh 6--'Ir.

'1=%$

0520 (2.5Y3/2); firm:medium dense:slightlv moist:rootlets

0.1' silt and clav. some zravel:dark brown(10YR-3/3) wirh

intercalated scront brown(7.5YR5/6) laminae:firm:dense;

i comnne•,91 fohrlv mnigr·l,mirlar•4

1

5.0-

/ / 1 SS#Z | 59-6 |

7.5-

I. 5.5-5.8' BLS Roe. 0'11'

silt and fine sand, some clav. trace gravel:reddish brown (57?.

4/4) with some incercalated pink(5YR7/4) laminae:firm:medium

dense to loose:drv

=5.8' BLS bed:ock

Page 1 c:

..

2 n 03 17)
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-3 i-1 F© rED
+,fl L O) ASSOCIATES
1 Comoinv ct Scionco Aoolicloon:1. jr,c.

3400 Westoark Drive. ,Mclean. Virginia 2102 WELL CONSTRUCTION SUMMARY

Projecc:

£.:

Y /

Tocal De?ch: 17 0' RT€ Orillers: J. Genovese/E

17-I
No.:

mpire

1-1 =111< J =9 7 Owner: USAF Well

Drilling Summary:

Borehole Diamecer(5): 9" 0-13.8' BLS. 6" 13.8-37' BLS
Rig Type: C>!E -45

Elevacion: Land Surface: 603.46' Bic(s): Auger/Roller

Top of Casing: 405.46' Drilling Fluid Type: none/wacer
Supervisory Geologisc: N. DeSalvo Amounc Usa:

Log Book No. 3 pp.27-32.42. Wacer Level: 12.55' BTC
55

Well Design:

Casing: Macerial: pVC Screen: Maceria

iamecer: 4.0" I> 4.5" OD Diamecer: 4.

Ler:gch: 40' Sloc: 10/inch

ilcer: Macerial: 49 sand Secting: 12-37

1

t

4

.T

1: PVC

0"ID

BLS

Se:zing: LS-37 ' BLS Seals: Type:
none

91 Porciana Cemenc: dentonice
/* / '' Grouc: Type: 18·1 Setting:

<ec:img: LS-13.8' BLS4/ / -
Surface Casing:6" ID sceel wilock

/1 2 C=her:

+5-
Compleced

/ / i.7-----N / 1 1 10€ Log: Scarted

't I .
*

1 t

1 1 10/30/84 0900 11/1/84 1530

1

.-scal ,
9 - 4.- .

0 -
.......

10/30/84 1032 11/5/84 0807

.acer Levei Reading: 11/5/84 1113 11/0/qi 1-00

Deve lopmenc
11/5/84 1114 11/5/84 1 1 1 Q

Drilling

Wel L Deve loomenc:

Mechoc.'Ecuipmenc: CME-43 mounced oumo

=aci: De=:2 :c Wacer: 12.55' STC

-.....- ' -- 0.-4 -0 Wace:-

:ump::2 Race:

I-- -I#.Ii-



QUUU=LOD ASSOCIATES
A Como-,v of Scienco Aoobicaeor'11 Inc.

8400 Weitoark Onve. Mclean. Virginia 22102

DRILLING LOG

Project: Niaeara Falls AFRF Owner: '!SAF Well No.: l D-1

Locacion:= 80' N-NE of Field Book No.: 3 pp 27-32,42

Bldg 426 Log By: N. DeSalvo

Driller: J. Genovese/Empire

Rig Type: CME-45

Reference Tocal

Point: Depth: 37.0' BLS
Reference

Point

Elevacion:

Sice Skecch

Dace T.

Drilling Scarced: 10/30/84 0900

Drilling Compleced:11/1/84 1530

Water Level: 12.55' BTC

SS#1

Legend

S.I. Sampling Interval

Rec. Recovery
DESCRIPTION

Grain Size

and 50-401

some 40-10%

trace 101 or less

0 5

10 -

-----

i

S.I. 4.0-5.5' BLS Rec. 1.5'

silt and clav, some disseminated fine sand, some Dockets of

medium to coarse sand, trace gravel; mixed matrix of reddish

brown (5YR 4/3), brown to dark brown (7.5YR 4/2), black

(10YR 2/1) and grey to light grey (10YR 6/1) with sand pockets

olive (5Y 5/4) to light grey (5Y 7/2) and gravel brown co

dark brown (7.5YR 4/4); stiff

1 1

152

7 11 2, RTS hprlrnrk

I

Page 1 of_1_

...

N
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li 120: 255 ASSOCIATES
A Cominy of Sclenc, Aoolicaoons. Inc-
MOO Westoaric Onve. .VIclean. Virginia 22102 WELL CONSTRUCTION SUMMARY

Projecc: Niaeara Falls AFRE Owner:
USAF Weil No-:

Drilling Summary:

Tocal Depch: 31.0' BLS Drillers: J. Genovese, Emoire

Borehole Diamecer(s): 9" to 8.40; 6" 8.4'-31'
Rig Type:

CME-45

Elevacion: Land Surface: 594.88' Bi=(s): Auger/roller

Top of Casing: 596.88' Drilling Fluid Type: ron-/warm-

>i-kt bupervisory GeologisC: N. DeSatvo
Amounc Use:

Log Book No. 3 pp.22-24.32, Wacer Level: 31.0' BLS

4 / *4Illilli....lili.1
55

Well Design:
.W

Casing: Macerial:
PVC Screen: Macerial: PVC

rt
/ i

Diamecer: 4.0" 00 Diamecer: 4.0.' IDID- 4  5"

f -t
1<, Slot: 10/inch

Ler!5Cn:
·2 2

vt 1 Filcer: Macerial: 40 sand
.-1 /

Seating: 6-31' BLS

20
14  1i

1 1
1 1

2·;r

1.9

4
S-8.4' BLS Seals: Type: none

PorcljidlCement: Benconice
Sec=ing: -.. / C

ucuu- 2 :ype

% Sec=ing:
LS-8.4' BLS

0:her:

1 f

Surface Casing: 6" ID sceel w/Lock

0 -7 /

222k
T ine Log: Started Completed

Drilling:
10/19/84 0935 10/30/84

Inscailacicm:
10/30/84 1124 11/5/84

1-acer Level Reading:
11/5/84 0845 11/9/84

Develcomer.: 11/5/84 0849
11/5/84

Well Developeenc:

1640

0842

1306

0955

Me:ncc:=cuip:ne:,c: CME-45 mounced pumo

caric De=:h zo Wacer:
12.55' STC

r

Um C 1 7.2 - u - 0 .. 0 •acer:

C..-

5-91(g

.=-1-

--2 --2 3.6



EL) 13.<--2 ASSOCIATES
A Comoinv of Sci,nc. Aooi,c•oons. Inc.

MGO Westoark Drive. Mclean. Virginia 22102
DRILLING LOG

Project: a.. Fatls AER: Owne r: C r..1. F Well No.: l D-2

Locacion: .,g, 9 -F v: Field Book No.:_3 -0 22-2-

corner of Blde 600 Log By: N. DeSalvo

Driller: J. Genovese/Emoire

Rig Type: CME-45

Reference Tocal

Poinc: Depth: 31.0' BLS

Reference
Dace Tine

Poinc

Elevacion: - Drilling Scarced:10/29/84 09

Size

Drilling Compleced:10/30/84
SKECC.n

Wacer Level: 3.96' BTC

Ih,)11, C

Letend

3.1. Sampling Interval
Rec. Recovery

Grain Size DESCRIPTION

and 50 co 40%
some 40 to 10%

trace 10% or less

1 52
-6.4'

1 1

BLS bedrock

Page 1

-I

"'...= "-I. ".1,-

=.1.1 lill'U

0

.

t.,

1



9 n o) T-ED
QL|lflul o) ASSOCIATES
A Comoer™ of Sci..ci Aoo.,cloons. Inc

8400 We:lmark Drive, Mclaan. Virginia 22102
WELL CONSTRUCTION SUMMARY

Proiect: Niagara Falls AFRF Owner:
USAF Well No.: 2

iE EK

Drilling St=..7;

Tocal Depch: 11.7' BLS Drillers: J.Genovese/Empire

Borehole Diamecer(s): 6.01'

Rig Type: cxE-45

Elevacion: Land Surface: 601.15' Bit(s): Auger

Top.of Casing: 603.55' Drilling Fluid Type: . 111 0

Supervisory Geologisc: A.Wirkline. C.Krn.e- Amounc Use: -

Log Book No. 2 pp. 12-13 Wacer Level: 5.93' BTC

Well Design:

Casing: Macerial: PVC . Screen: Macerial: PVC

Diamecer: 2.0" ID- 2.5" OD Diamecer: 2.00' ID

Lengch: 14.2' Sloc: 10/inch
L

-Nt·>::: :F

Fileer: Macerial: 40 <And Seating: 6.7-11.7' BLS

Secting:
4.7-11.7' BLS

Seals: Type: Bentonite Pellets
--

41 Forclana Cement: Bentonite

Crouc: Type: 19.1 Secting: 3.7-4.7' BLS

Secting: LS-3.7' BLS Surface Casing:
4.0" ID steel w/lock

Other:

Time Log: Started Completed

Drilling: 10/24/84 1121 10/24/84 1144

Inscallacion: 10/24/84 1150 10/24/84 121.

Wacer Level Reading: 11/07/84 1201 11/09/84 - 1257

Development : 11/07/84 1201 11/08/84 1537

Well Developienc:

Method/Equipmenc: Bailer

Scacic Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:

Volum e P --eec: 0 1 --1

0

Ln

0

57 3

0I



9 n 0) 9-57
Qi'lflu o) ASSOCIATES
A Co,noon¥ of Sc,inci Aoo•caoons. Inc.
8400 Westoark Drive. Mclean. Virginia 22102

DRLLLING LOG

Project: Niafara Falls AFRF Owner: --US AF Well No.: . 9- 1

Locacion: 40' NW of Field Book No.: 2 pp 12-13

Tank C in POL yard Log By: C. Kruger

Driller: J. Genovese/Empire

Rig Type: CME-45

Reference Tocal 11.7' BLS

Point: Depth:

Reference
Dace Ter

Poinc

Elevation: Drilling Scarced: 10/24/84

Drilling Compleced:10/24/84
Sice Skeccn

Wacer Level: 5.93' BTC

gl Letend

S.I . Sampling
Rec. Recovery
Grain Size

and 50 to

some 40 to

Interval

DESCRIPTION

40%

10%

trace 10% or less

S.I. 6.0-7.5' Rec. 1.5'

3333=3
* 1709fti-

SS#ll 29 gil r Mnr; ,- 1 1., r-,1-p 1 -o,ip 1 · - arIA 4 ch 4- -t.m f €VR G / 1 1 Y- -

grey (7.5YR 5/0) moctles common; firm; dense; compact;

6 10

| dry; finely laminated'; kerosene odor beginning at 6.7'31
and strengthening with depth

., r.c-....:·-2

/\

· i Tx

'li

SS#2 32 S.I. 10.0-11.5'. BLS Rec. 0.6'

silt and clav, some fine sand, some coarse co medium

Travel; reddish brown (5YR 4/4); firmt medium dense;

medium comoact: damo

15

= 11.7' BLS bedrock

Page 1 of_

.1 .1
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4, 1-10) TTY)
QU Lau D) ASSOCIATES
A Camo/nv of Scence Agoucioont Inc-
8400 Wesmark Drive. McLaan. Virgirlia 22102 WELL CONSTRUCTION SUMMARY

Project: Niagara„Falls AFRF Owner: USAF Well No.:

Drilling Summary:

Total Depch: 11.3' BLS Drillers: Dave S./Empire

Borehole Diamecer( s): 6,1

Rig Type: rM-6--4 9

Elevacion: Land Surface: 600.86' Bic(s): Auger
0-

Top of Casing: 603.54' Drilling Fluid Type: none

Supervisory Geologisc: N. DeSalvo Amounc Use:

Log Book No. 3 pp. 14-16 Wacer Level: 6.05' BTC

%:%.

Well Design:

4?·.-52* Casing: Macerial: PVC . Screen: Macerial: PVC
:K....Ri·k:

2.0" ID- 2.5"OD Diamecer: Z.UDiamecer:

P-·EN:i:*ixGi:.0:2:41-:.....,:34 Leng.ch: 14,0, Sloc:
10/inch

Filter: Micerial: 4Q Sand Secting:
7.3-11.3' BLS

_FA?K:t SeED_ing: 5.2-11.3' BLS Seals: Type: Bentonite Pellecs
Ei;?Sm:22.-:3£:9::r': Grouc: Type : #1 Portland Cement Secting: 3.2-5.2' BLS

Seccing: LS-3.2' BLS Surface Casing: 4.0" ID steel w/lock
1 .

Ocher:

15 +

Time Log: , Started Completed

Drilling: 10124/84 1447 10/24/84 153C

10/24/84 1535 10/24/84 163C

Inscallacion:

Wacer Level Reading: 11/07/84 1403 11/9/84 11

Developmenc : 11/07/84 1405 11/8/84 15

! Weil Deve looent:

Mechod/Equipmenc: Bailer

Scacic De?ch co Wacer: 6.05' BTC

Pumping Depch co Wacer:

Pumping Race:
7.1 galVolume Pumoed:

...



QU' 1.(8=Lo) ASSOCIATES
A Comoer,¥ 01 Science ABO,ic•oor•1. Inc.
8400 Wesm/rk Orrve. McLaan. Virginia 22102

Project: NIA?grl•Foll,9 AFRF

DRILLING LOG

Owner: USAF Well No-: 7-0

Location:=30' N-NE of Field Book No.: 3 pp 14-16

Bldg. 421 Log By: N. DeSalvo

Driller: Dave S./Empire

Rig Type: CME-45

Reference Tocal

Poinc: Depth: 11.3' BLS

Reference
Dace Ti

Point

Elevacion: Drilling Scarced: 10/24/84

Drilling Completed:10/24/84
Sice Skecch

Wacer Level: 6.05' BTC

- SS#1

SS#2

[4th (feet)
Legend

S.I. Sampling Interval
Rec. Recovery

22

5

22

Molg
Grain Size

and 50 to 40%

some 40 to 10%

trace 10% or less

DESCRIPTION

S.I. 3.0-4.5' BLS Rpr -1 1'

Bile And rl;Iv. gnme f·' n. q.nrl- rarirlic:h hrnr.m rq Vt, 6/71 •.---

common livhr rofirlivh hrown (9 7-9 6/11 prtri 9.11-rich Ap.-

(10 YR 5/61 marrl•q· 9 ri fc al,gr47• -r,•Ic-

S.I. 8.0-9.5': BLS 1 4'

-l
'11

silt and clay, some fine sand; reddish brown (5 YR 4/3)

with common to abundant light reddish brown (5 YR 6/3)

and yellowish brown (10 YR 5/6) mottles; stiff; plastic;

moist; increasingly pronounced laminae; some sand lenses

near bottom of sample

2-.• 1 i

- =- 11.3' BLS bedrock

Page 1 of L
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QU gu„10) ASSOCIATES
A Comoiny of Sci-c. Aoilicioonl Inc-
8400 Weimart Onve, McLe.Irl. Virgirrlia 2Z1(12 WELL CONSTRUCTION SUMMARY

Proje

..

Niaara Falls AFRF Owner: IT€AF
Well No.: 2-

Drilling Summary:

Tocal Depch:
12.8' BLS Drillers:

J.Genovese/Empire

Borehole Diamecer(s): 6.00'
Rig Type: CNF-45

Elevacion: Land Surface: 600.63' Bic(s): Auter

.

: Top of Casing: 603.08' Drilling Fluid Type: va.0
.: Supervisory Geologisc: A.Wickline, C.Krulzer Amounc Use:
i Log Book No. 2 pp. 10-11 Wacer Level: 4.25' BTC

......

Well Design:
PVC

Casing: Macerial:
Screen:

4 C "

Diamecer:
2.0" ID- £--7 OD Diamecer

PVC
Macerial:

2.0" ID

LenBch:

Filcer:

15.1' Sloc:

Macerial:
49 sand Secting:

10/inch

.7.8-12.8' BLS

Secting:
5.8-12.8' BLS Seals: Type:

Benconite Pellets

Fl torcland Lemenc: Dehtonite
Grout: Typ.: 19:1 Setting: 3.8-5.8' BLS.

3

124.:-C..RhM: Sec=ing: LS-3.8' BLS Surface Casing:4.0" ID steel w/lock
... .....0

3.:.i:·==di::·li:Nfilt: 0 chME :

: im• Log:
Started Compleced

Drilling:
10/24/84 1009 10/24/84

Installation: 10/24/84 1029 10/24/84

Wacer Level Reading:
10/24/84 1055 11/09/84

Developmenc :
11/07/84 1327 11/07/84

;Well Develoomenc:

Mechod/Equipmenc: Bailer

)28

102

213

359

Catic Depch co Wacer:

Pumping Depch co Wacer:

Pumping Race:

U1

U



QU 1.all-Q) ASSOCIATES
A Corrkinv of Sclonce Ago•cocons. inc DRILLLNG LOG

8400 Wanoark Onve. Mclean. Virginia 22102
Project: Niagara Falls AFRF Owne r: USAF Well No.:

?-1

Locacion: 30' W-NW of Field Book No.: 2 pp 10-11

Tank C in POL yard Log By: C.Kruger

Driller: J.Genovese/Emoire

Rig Type: CME-45
Reference Tocal

Point: Depch: 17.80 HT.C

Reference
Dace TicePoinc

Elevation: Drilling Scarced: 10/74/84

Drilling Compleced:10/74/84
51Ce SKeCC.1

Wacer Level: 4.35' R-C

14*1• (feet) d,Ic log
Le2end

S.I. Sampling
Rec. Recovery
Grain Size

and 50 to

some 40 to
trace 107.

Interval

DESCRIPTION

40%

10%

or less-

S.I. 4.5-6.0' BLS Rec. 1.5'

- MOX€ SS#1 | 38 silt and clav, some fine to medium sand; dark vellowish
-7. S535,2

06665 brown (10YR 4/4) with some dark grev (10YR 4/1) moccles:
1 firm: dense; comoact; dry: scrone kerosene odor correlat-

-| ing with 0.5" lens of euhedral medium auar:zose sand at
5.35' BLS

·h I
S.I. 9.5-10.5' BLS Rec. 0.45'-.

-r N*R·*:

.- 4 1 1

''

SS#2  7,
 b ' c, 1 - ,•Irl Cli-la r.,9,1 . Al' a - lili ,-,mn --....1 · -nAA. -4

brown (5YR 5/4)with some dark reddish or-v (5YR 4/2)

mottles: firm: loose:. moderacelv comoact: wet

O.05' dolomitic rock: verv dark grev (7.5YR 3/0): dense:
ecuitranular

12.8' bedrock

Page 1 06

---
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QU 2-fl L D : ASSO CIATES
A Con,oar™ of SC,enci Aoode•aortl Inc

8400 Wesman< Onve. Mclean. Virginia 221(12 WELL CONSTRUCTION SUMMARY

rojecc: Niagara Falls AFRF Owner: USAF Well No·:70-

Drilling Summary:

Tocal Depch: 31.6' BL Drillers:J. Genovese/Emoire

Borehole Diamecer(5): 9" 0-7.6' BLS; 6'0 7.6-31.6' BLS

Rig Type: CME-45

Elevacion: Land Surface: 597.43' Bic(s): Auzer/Roller

Top of Casing: 599.63' Drilling Fluid Type: none/water

Supervisory Geologist: N. DeSalvo Amounc Use:

Log Book No. 3 pp.26-27, Water Level: 6.
35-36,55

Well Design:

·.1'·»*j Casing: Macerial: PVC Screen: Maceria

SC Diame cer: 4.0" ID-4.5" CD Diamecer: 4.0"

Sloc: 10/inchLangch: 35'
1 .

:1.lcer:
r

-trZZ): 4-4 Sec_Cir.g
Grouc:

87*7 Macerial: 49 sand Seccing: 6.6-31,

: LS-31.6' BLS Seals: Type:
i--1 Forciana Lemenc: Dentonice

Type: 19·1 Seccing:

73' BTC

1: PVC

ID

.6' BLS

none

Sec=ing: ts-7,6' BLS Surface Casing: 6" steel w/lock

1/ / 'P:'04.4 / /

Il ¢

1/ /Ill .il

35 5 1?./h / /-1 1

-1 t .k---*6 1 1
1 2 - ,It
1,1.2,1

C:her:

Tine Log: Started Compleced

....11 ng : 10/30/84 1442 10/31/84 1200

Inscallacica: 10/29/84 1640 11/5/84 0753

Wacer Level Reading: 11/5/84 0950 11/0/84 1250

Deve Lopmen: : 11/5/84 0955 11/5/84 1059

Well Developmenc:

Me:hod:Equipmenc: CME-45 mounted Jumo

cact- Dep: h zo Wacer: 6.73' BTC

uncing Defer. Co Wacer

40 gal

P

I.

U

t.

0

0

0



QU lfLU.Q.) ASSOCIATES
A Como•rly 01 Sci-,c• Aoolicaoons. Inc
8400 Welmark Onve. Mclaan. Virginia 22102

DRILLING LOG

Project: __Miaeara FAlls AFRF Owner: USAF Well No.: 2D-1

Locacion: -45' E of NE Field Book No.: 3 po26-27,35-

corner of Bldg 600 . Log By: N. DeSalvo

Driller:J. Genovese/Emoire

Rig Type: CME-45

Reference Tocal
Paine: Depch: 31.6' BLS

Reference Dice T.
Poinc

Elevacion: Drilling Started:10/29/84 1442

Drilling Completed:10/31/84 120
Sice Skeccn

Water Level: 6.73' BTC

Legend

S.I.

U

Sampling Interval
Rec. Recovery
Grain Size DESCRIPTION

and 50 co 40%

scme 40 co 10%

trace 10% or less

5

'l1

'11

'J/

10

=5.6' BLS bedrock

1

20

it Page 1 of 1
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JIRPD)ASSOCIATES
A Comoinv at Scionc. Aoolic.0081 inc

840 Wesmanc Orrve, McLaarl. Virging 22102
WELL CONSTRUCTION SUMMARY

Projecc: Niatara Falls AFRF Owner: WW... Well No.:
-C A = . 4-1

Drilling Summary:

Tocal Depch: 11.7' BLS Orillers: J. Genovese/Empire

Borehole Dfamecer(s) : 6.00'

Rig Type: CME-45

Elevacion: Land Surface: 599,24' Bic(s): Auger.

Top of Casing: 601.66' Drilling Fluid Type: none

Supervisory Geologijc: A. Wickline, C. Krugedmounc Use: -

Log Book No. 1 pp. 25-27 Wacer Level: 7.43' BTC

Well Design:

22' Casing: Macerial: PVC - Screen: Macerial

Diamecer: 2.0" ID- 2.5" OD Diamecer: 2.O"

.............
1......
....... ............ Lerts.ch: 14.2' Sloc: 10/inch

.:.:<.>%:

Filcer: Macerial: 49 sand Secting: 7.7-11......
.......

pVC

ID

.7'

......

Mt/tr Seccing: 5.
--

GER!15: Type:

*iN-* Secting: LS

7-11.7' BLS S•als: Type: Bentonite Pellets
#l Portland Cement:Bentanite

19:1 betting: 4.7-5.7' BLS
-4.7' BLS Surface Casing: 4.00'ID steel w/lock

--·0443*-B Other:

..... Un.:YS

...

93*.g.JUDI·y?·:;.3: Time Log: Starced Completed

15 -

Drilling: 10/18/84 1013 10/18/84 1038

Inscallacion: 10/18/84 1049 10/18/84 1139

Wacer Level Reading: 10/18/84 1043 11/9/84 1152

Developmenc : 11/5/84 1145 11/5/84 1252

i We 11 Deve lopmenc:

Mechod/Equipmenc: CME-45 mounted Dumo

Scacic Depch co Wacer: 7.43' BTC

Pumping Deoch co Wacer:

Pu=cir:2 Race:

Ut

N

1..

I.

1-



QU glu 00 ASSOCIATES
A Como.nv o' Science Aoo#cationt inc
8400 Weswark Drive. Mclean. Virginia 22102

DRILLING LOG

Project: Niat/ra Falls AFRF Owne r: USAF Well No.: 4-L

Locacion: N of Bldg 405 Field book No.: 1 po 25-2,

Log By: A.Wickline. C.Kruger

Driller: J.Genovese/Emoire

Rig Type: CXE-45

Reference Total

Poinc: Depth: 11.7' BLS

Reference
Time

Point

Elevation: Drilling Scarced: 10/18/84

Drilling Compleced: 10/18/84
Sice Skeccn

Wacer Level: 7.43' BTC

Legend
Z

91 60 S.I.

U

-22 2 CS

Sampling Interval
Rec. Recovery
Grain Size DESCRIPTION

and 50 co 40%

some 40 to 10%

trace 10% or less

i 5 f

S

Qhsal 43
------

4.5-6.0' BLS Rec. 1.3'

silt and clav, trace fine 2-.vel· R.-9 --al.4 . 4 6 -owr ( 1 ovi
.

with some erev (10YR 6/11 mottles: firm: dense: comoacs:

drv: laminated: H-Nu reading nothing above background

S.I. 9.5-11.0' BLS, . Rec. 1.5'

SS:72 34 0.9' silt and clay, trace fine gravel; dark grevish brown

(10YR 4/2) with strong brown ( 7.5YR 5/8) moctles common

firm; dense; compact; dry

0.6' sand and silt, some clay, some coarse co fine gravel: dark

reddish grey (5YR 4/2); soft; medium dense; moisc

- = 11.7' BLS bedrock

1

Page 1 of i

1



1 n cy) TE)
QU J Clu D) ASSOCIATES
A Com-nv of Sc-,c, Ac,04•c=nocuL Inc

8400 Weitoark Drive. McLaan. Virginia 22102 WELL CONSTRUCTION SUMMARY

Projecc: Niagara Falls AFRF Owner: USAF Well No.:
4-2

Drilling Su=nary:

Tocal Depch: 13.0' BLS Drillers: J. Genovese/ Emoire

Borehole Diamecer(s): 6.00'

Rig Type: CME-45

Elevacion: Land Surface: 600.75' Bic(s): Auger

Top of Casing: 602.58' Drilling Fluid Type: none

Supervisory Geologisc:A.Wickline.C.Kruger Amounc Use: -

Log Book No. 1 pp. 27-29 Wacer Level: 10.2' BTC

Will Design:

Ca3ing: Macerial: PVC . Screen: Macerial: PVC

E-?4(RE:4 Diamecer: 2.00' II>-2.5" OD Diarnecer: 2.0" ID

St::i:I€:F: Leng ch: 15.5' Sloc: 10/inch

Filter: Macerial: 4Q sand Secting: 8.0-13.0' BLS

362.033

Sec_Eing: 6.0-13.0' BLS Seals: Type: Bentonice Pellets 
#1 Portland Cement: Bentonite

Grouc: Type: 19:1 Secting: -4.0-6.0' BLS

Secting: LS-4.0' BLS Surface Casing: 4.0" ID steel w/lock

Other:

T it»e Log: Started Completed

Drilling: 10/18/84 1235 10/18/84 1253

Inscallacion: 10/18/84 1303 10/18/84 1348

Wacer Level Reading: 11/7/84 1340 11/9/84 1159

Developmenc : 11/2/84 1345 11/2/84 1429

Well Develop,enc:

Mechod/Equipmenc: CME-45 oumo

Scacic Depch co Wacer:

Pumping Depch co Wacer:

Pumoing Race:

Volume ?uncec: 6.5 eal

Ul

0

..

-4---



QU ill£20)ASSOCIATES DRILLING LOG
A Como•#V Of Sclance Aoolicioons. Inc

 8400 Westoark Oma. Mclean. Virginia 22102Project: Niagara Falls AFRF Owner: USAF Well No.' 4-

Locacion: Tflanr! C. FF Field Book No.: 1 _op27-28

Bldg 405 Log By: C.Kruger.A.Wickline
Driller: 1.Genovese/Empire
Rig Type: CME-43

Reference Tocal

Point: Depch: 11.0' RTE

Reference
Dace T.

Poinc

Elevacion: Drilling Scarced: In/18/RL

Drilling Compleced: 10/18/84
Sice Skeccn

Water Level: 10.2' STC

1 Legend

S.I. Sampling Interval
Rec. Recovery

Grain Size DESCRIPTION

and 50 to 40%

some 40 to 10%

trace 10% or less

S·.I. 3.0-4.5' BLS Rec. 1.1'

1
Ne:CASS#1 25 silt and clay, some fine sand: dark erevish brown (10YR 4/2)

: 4/Jfall

| with some reddish black (lOR 2.5/1) moctles: firm:

dense; dry; laminated

1 S.I 8.0-9.5' BLS Rec. 1.25'

1 10

5*NSS#2 | 31 silt and fine sand. some gravel, trace clay

f (5YR 4/3); compact; firm; damp co moisc
'1

reddish brown I

S.I.

SS#3  103+

1 IT

12.9-13.0' BLS Rec. 0.1'. i

silc and fine sand, some gravel; dark greyish brown (2.5Y i

4/2); loose; damp co wet

= 13.0' BLS bedrock I

1

Page 1 of_

'1 no) T-EF)
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2112<- 85 ASSOCIATES
A ComoanY of Scionci Acoucioons. Inc.

8ZOO Westoark Drive. Mciaan. Virginia 22102
WELL CONSTRUCTION SUMMARY

-Proje

f-DE: :EE:E

Niaeara Falls AFRF Owner: USAF Well No.: 6-3

Drilling Summary:

Tocal Depch: 12.9' BLS Drillers: J. Genovese/Emoire

Borehole Diamecer(s): 6.00'

Rig Type: CME-45

Elevacion: Land Surface: 600.39' Bic(s): At'00-

Top of Casing: 602.32' Drilling Fluid Type:

Supervisory Geologisc: a.Wirl,1 i., C.K-,toor Arnounc Use:

Log Book No. 1 pp.29-31 Wacer Level: 9.8' BTC

none

Well Design:

Casing: Macerial: PVC Screen: Macerial: PVC

Diamecer: 2.0" ID-2.5" OD Diamecer

Langch: 15.4, Sloc:

Filcer: MaceriaL: 4Q sand Sec:ing:

:2.0" ID

10/inch

7.9-12.9' BLS

Seccing: 5.9-12.9' BLS Seals: Type: Bentonite Pellecs

fri Porclana Cemenc: dentonite

Grouc: Type: 19:1 Seccing: 3.9-5.9' BLS

Seccing: LS-3.9' BLS Surface Casinf: 4.0" ID steel w/lock

C:her:

Time Log: Started tompleced

Drilling: 10/18/84 1421 10/18/84 1449

Inseallacicr.: 10//18/84 1456 10/18/84 1532

¥acer Level Reading: 10/18/84 1524 11/9/84 1207

Deve lopmen: 11/2/84 1359 11/2/84 1426

We l. Deve iopmenc:

ke:hod/Equipmenc: CME-45 pump

:aci. Dep:h zo Wace:

imping Dec:h ze Wace:

unping Ra:
9.5 011

U;

0

£"

0



QU illl-23 ASSOCIATES
A Como.rly of Soenci Aoodiclooni Inc-

 8400 Weltoark Onve. Mclean. Virginia 22102

DRILLING LOG

Project: _9.1,1-1 V.11- '73- Owner: ITS A F Well No.:
1

Locacion: Island S nf Field Book No·: : ?P_Ezli_
Bldg 405 Log By: A.Wickline, C.Kr,.„CO-

Driller: J.Genovese/Emoire

Rig Type: CME-45

Reference Tocal

Poinc: Depth: 1 9 Q ' RT.C

Reference
Dace Ti=e

Point

Elevacion: Drilling Scarced: 10/18/84

Drilling Compleced:10/IR/RA
Sice Skeccn

Wacer Level: 0 R, R·r-

Legend
S.I. Sampling Interval
Rec. Recovery

DESCRIPTION
Grain Size

and 50 to 40%

some 40 to 10%

trace 107 or less

| S.I. 1.5-3.0' BLS Rer. O.4'

SS#1 20 1 silt and clav. some fine sand and aravol · d;trk h-nwn (invo

4/3) with some lizhc vellowish brown (2.5Y 6/4) morrl.e·

.r

5

firm: dense: comoact: drv: H-Nu reading 300 1-m downhole

S.I.

32 | 1.2

10

6.0-7.5' BLS Rec. 1.5'

' silt and clav, trace fine sand: brown (7.5YR 4/4. 7.5YR

5/4); firm: medium dense: slizhtlv damo: laminated: H-Nu

reading 50-150 Dom downhole

•t1

=12.9' BLS bedrock

1 1

15

i

Page 1 of 1
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QUiflul D ) ASSOCIATES
A Comom, d Sclenci Aoolic,Corti jrre

1400 WelmarK Onve, McLaan. Virginia 22102 WELL CONSTRUCTION SUMMARY

Project: Niatara Falls AFRF Owner: USAF Well No.:

Drilling Ser™nary:

Total Depch: 12.0'BLS Drillers: J.Genovese/Emoire

Borehole Diamecer(s): 6.0,1

Rig Type: CME-45

Elevacion: Land Surface: 600.17' Bic(s): Auger

Top of Casing: 602.59' Drilling Fluid Type:

Supervisory Geologisc: A.Wickline, C.Kruger Amounc Use:

Log Book No. 2 pp.
19-20 Wacer Level: 5.4'BTC

none

Well Design:

Casing: Macerial: pvc Screen: Macerial: pVC

Diamecer: 2.0" II>-2.5" 00 Diamecer: 2-0" I.D.

Etgr:

Lensch

Filce.

Sec=in

Other:

14.5' Sloc: 10/inch

Macerial: 4Q sand Seccing: 7.0-12.0' BLS

AN*.i Seccing: 5.0-12.0' BLS Seals: Type: Bentonice Pellets
91 Forciana Cement: Benconite

5*NE:.·'.3. Grou=: Type: 19·1 Setting: 1 A-9 4'RTC

T.9 - 7 8 0 BT..9 Surface Casing: 4.0" Tn .,O.7 12/ 18rle

..f

Er'-266*
-'.,72.:52·

-':)€82.2. Time Log: Started Compleced

Drilling: 10/25/84 0954 10/25/84

10/25/84 1047 10/25/84Inscallacion:

1021

Wacer Level Reading: 11/07/84 1033 11/07/84

Developmenc : 11/07/84 1039 11/07/84

1107

- 1307

144A

Well Developmenc:

Me:hod/Equipmenc: Bailer

5=:cic Deoch zo Wacer:

Pumping Deoc a ze Wacer:

2-Jing Race:
'.2.=me P·270ec 9. 0_ Ka 1

3 n o)TE)

U•

C

l.



in o) To
QU'glU.Q.) ASSOCIATES
A Comp••v ot Science Acolic•oont Inc.
8400 Wesmark Orrve. Mclean, Virginia 22102

DRILLING LOG

Project: Nine,1,0 r,11. AFRT Owner: r, C 1 r Well No.:
A-1

Locacion: %50' W of ____-PP 1Q-inField Book No.: 1

Tank A in POL vard Log By: r 'C-„El-

Driller: T.Cp-Inve€p/Fmpi-a

Rig Type: Cyr-4 5
Reference Tocal

12.0' BLSPoinc: Depth:

Reference

' Poinc

Elevation:

Sice Skecch

Dice Tiove

Drilling Scarced: 10/25/84 095

Drilling Compleced: 10/15-/8-4 - 102

Wacer Level: 5.4' BTC

feet)
Legend

S.I. Sampling Interval
Rec. Recovery

DESCRIMION
Grain Size

and 50 to 40%

some 40 to 10%

trace 10% or less

S.I.

SS#1 79

2,5.

tt-r----

432&6

6.0-8.0' BLS Rec. 2.0'

silt and clay, trace fine gravel; reddish brown (5YR 4/3)

with some light brownish grey moctles; firm: dense; comoact;
dry

10 S.I.

SS#2 48

10.5-12.0' BLS Rec. 1.05'

- a"m
silt, some gravel, some fine sand, some clay; reddish brown

(5YR 4/3); firm; medium dense; compact; damp
- '11

15

=12.0' BLS bedrock

Page 1 of 1
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@fIRE-8 ASSOCIATES
A Comoirly of Scienci Apodcace•:s. fr,c

8400 Wesmark Orrve. Mclaart Virginia 22102 WELL CONSTRUCTION SUMMARY

Proj

0

Niagara Falls AFRF Owner: USAF Well No.: 4-7

Drilling Summary:

Tocal Depch: 17 7 ' R T. 9 Drillers: T.Cannvege/Fmni--

Borehole Diamecer(s): 6.000

Rig Type: CME-45

Elevacion: Land Surface: 599.33' Bic(s): Auger

Top of Casing: 602.03' Drilling Fluid Type: none

Supervisory Geologisc: 8 W.t,&14.. F V-ina„ Amounc Use: -

Log Book No. , PP• A-0 Water Level: s.0,•,Te

......:%:

Well Design:

Casing: Macerial: PVC - Screen: Macerial: PVC

4*·inity ,7..232 Diameter: 2.0" ID- 2.5" OD Diamecer: 2.0" ID

L-4&*2j>}9?12-i:i:·m L.pij.ch: 14.7, Sloc: 10/inch

glfit)====&223.i:.- Filcer: Macerial: AA r ...,4 Secting: 7.2-12.2' BLS
?59**1 -24.-k#:
. I. ............. .........

SeEEing: 6.2-12.2' BLS Seals: Type: Bentonice Pellets
lit€.1..: #1 Portland Cement: Benconite

Grouc : Type : .„ , betting: 4.2-6.2' BLS
-....E*%%%

Secting: LS-4.2' BLS Surface Casing:4.00' ID steel w/lock

Rm?:@468*: Other :

if·%49:8
IX-XS...

Time Log:, Scarted Completed

Drilling: 10/24/84 0849 10/24/84 0908

Inscallacion: 10/24/84 0913 10/24/84 0950

Wacer Level Reading: 10/31/84 1050 11/09/84 -1202

Deve lopmenc : 10/31/84 1050 10/31/84 1112

Well Developmenc:

Mechod/Equipmenc:

Scacic Depth co Wacer:

Pumping Depch co Water:

Pumping Race:

Volume Pumoed: 6

Bailer

.0 eal

--

--
5I

10



 no) 9-5QU 151U_P ASSOCIATES
A Comoon¥ 0/ Science Apolic•conl Inc.
8400 Wesmark Drive. McLaan. Virginia 22102

DRILLING LOG

Project: Ni .0.,= Fillc Ar'ov Owner: ...
1-

Well No.:
4-'

Location: 0 40' SW of Field Book No.: --1-_PP 8-0

Tank A in POL vard Log By: C.Kruger

Driller: 1. Genov•·90•/vmrf -0

Rig Type: CME-45

Reference Total

Poinc: Depth: 12.2' BLS

Reference
Date Tine

Point

Elevation: Drilling Started: .in/74/RL n849

Drilling Compleced:10/24/84 0908
Sice Skecch

Wacer Level: 5.92' BTC

3

Legena

.22 =E

SS#1 34

E€ef

00 Mole

S.I. Sampling Interval
Rec. Recovery
Grain Size

DESCRIPTION
and 50 to 40%

some 40 to 10%

trace 10% or less

S.T. 1.0-4.5' RT. R · Rpc. 0.7'

. 4 1 r .n rl Flny. h.num (7 91"Il q /7') wl rh enmimr·- refr,le·1 .h ...4
(7.5YR 7/2) mottles; firm; dense; compact; dry

SS#2 25

S.I. 8.0-9.5' BLS Rpc. 0.7r'

filt. elpv and fine sand. qome oravel: reddish brown (5YR

4/3): firm: medium dense: medium moist

-f

=12.2' BLS bedrock

Page 1 of 1
I- -.'-

0
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€272.flu 0)ASSOCIATES
A Comoen¥ of Sc-ca Apolicanons. Inc.
8400 Wesmark Drive, McLaarl. Virginia 22102

WELL CONSTRUCTION SUMMARY

Project: Mi ig:,1-:1 F,1-14 AFRE Owner: _ ISAF Well No.:6-1

Io

Drilling S :=ary:

Total Depch: 13.7] BLS

Borehole Diamecer(5):

Elevation: Land Surface: 599.46'

Top of Casing: 601.98'

Supervisory Geologist: A.Wiekline.

Log Book No. 1 PP· 54-56

Well Design:

Orillers: J. Genovese

Rig Type: CME-45

Bic(s): Auter

Drilling Fluid Type: None

C.Kruger Amounc Use:

Wacer Level: 6.44' BTC

Casing: Material: PVC . Screen: Macerial: PVC

Diameter: 2.0" ID- 2.5" OD Diamecer: 2.0" ID

Lertgch: 16.2'
Sloc: 10/inch

Fil!:er:

Seffing:5 7

Material: 4Q sand Seccing: 8.7-13.7' BLS

6.7-13.7' BLS Seals: Type: Benconite Pellets

01 Portland Cement: Bentonite
Seccing: 4.7-6.7' BLSGrouc: Type: 19:1

3:f.(3E.-..irE figoNX Secuing: LS - 4.7 ' BLS Surface Casing:4.0" ID steel w/lock

L0

22762:

-:.7:ir.:i.0 -:.:Li:.:1.3.4.
;}P.{2€:':';· -;:.*t
Gel.=4.412%

2==4Wk.::·
r -A·Kes•.1

--...

Other:

Time Log: Starced Completed

r

ir.*.93· Drilling: 10/23/84 0927 10/23/84 1105

Inscallacion: 10/23/84 1108 10/23/84 1212

Wacer Level Reading: 10/25/84 0909 11/09/84 - 1314

Developmenc : 10/31/84 1130 11/07/84 1128

Well Developmenc:

Mechod/Equipmenc:,

Scacic Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:
Volume Pumoed:

Bailer

13. 5 gal -

--



 n o) 1-5
Qugo--1 O)ASSOCIATES DRILLING LOG
A Comoiny O/ Sci-,c, Apolications. Inc.
8400 Westoark Drive. McLaan. Virginia 22102

project: Hiagara Falls AFRF Owner: USAF Well No.: _ 6 -1

Location: z 35' SW of Field Book No.: 1 Pp 54-56

Tank A in POL vard Log By: r v-"rpar

Driller: T r:.n.„0.-

Rig Type: rw,F - 6 9

Reference Tocal

Point: Depch: 13.7' BLS

Reference
Date Time

Point

Elevation: Drilling Scarced: 10/71/84 09:

Drilling Compleced: 10/21/84 11(
Sice Sketch

Water Level: 6.44' BTC

Legend

S.I. Sampling Interval
Rec. Recovery

DESCRIPTION
Grain Size

and 50 to 40%

some 40 to 10%

trace 10% or less

S.I. 4.5-6.0' BLS Rec. 0.55'

SS#1 25 silt and clay, trace fine gravel; reddish brown (5YR 4/4)

2 ita@*R with pale brown (10YR 6/3) mottles; dense; firm: comoact;

dry; laminaced

SS#2 30

15

S.I. 9.0-10.5' BLS Rec. 0.9'

0.7' silt and clay, some fine gravel: brown (7.5YR 4/2);

medium dense; firm; compact; wet =

0.2' silt and clay, some fine to coarse gravel; brown (7.5YR

4/2) dense; firm; compact; damp

=13.7' BLS bedrock

Page 1 of 1
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FIR?-78 ASSOCIATES
Co,njuM o¢ Sci-,c Aoodic,con:L inc

Wastcark Orrve. McLaart. Virginia 221(2
WELL CONSTRUCTION SUMMARY

i Project: Niaeara Falls AFRF Owner: US AF Well No.:

Drilling Summary:

Tocal Depch: 12.3' BLS Drillers: Dave S. /Emoire

Borehole Diamecer(s): 6"

Rig Type: CME-45

Elevacion: Land Surface: 601.72' Bic(s): Aueer
.

: Top of Casing: 604.42' Drilling Fluid Type: none

1 Supervisory Geologisc: N. DeSalvo Amounc Use: -

...  r Log Book No. 3 pp. 1-6 Wacer Level:6.79' BTC............

Well Design:

40 2
k.:·04.-/04/RER
1;61%-:. t•%7·

it;i>liq*fis-4

Casing: Macerial: PVC . Screen: Macerial: PVC

Di,mecer: 2.0" II>- 2.5" 00 Diamecer: 2.0"

Lengch: 15.3' Sloc: 10/inch

Filter: Macerial: 4Q Sand Seccing: 7.3' - 12.3' BLS

Sec_c_ing: 5.3'-12.3' BLS Seals: Type: Bentonite Pellets

01 Portland Cement:Bencanite,
Grouc: Type: 10·1 Secting: 3.3'-5.3' BLS

Seating: LS-3.3' BLS Surface Casing: 4/0" ID steel w/lock

Other:

Ti.. Log: Starced Completed

Drilling: 10/23/84 1321 10/23/84 1400

Inscallacion: 10/23/84 1406 10/23/84 1610

Wacer Level Reading: 11/2/84 0942 11/9/84 1701

Developmenc : 11/2/84 0948 11/7/84 1010

W.ll Divelopmenc:

Mechod/Equipmenc: CME-45 mn,inrprl pimr/h.41.r
Scacic Depch co Wacer:

Pumping Depch co Water:

Pumping Race:
Volume Pumoed: 5.0 gal

7

l.

..

..

L.

L...

4......

---

J



ASSOCIATES
wrto•n¥ 01 Scionce Applic/oons. Inc
Westoant Drive. Mclean. Virginia 22102

DRILLLNG LOG

Project: ---J

Ni ..... r, 1 1 q 1 VR F OWner: ITS A F Well No.: 1-1

Locacion:=600' W of Field Book No.: -1__P P 1-4

main gate N of Urzl/ Log By: N. DeSalvo

Drive Driller:Dave S./Fmnirp

Rig Type: CME-45

Reference Tocal

Poinc: Depch: 12.3' BLS

Reference

Poinc

Elevation:

Sice Skecch

Date Tian

Drilling Scarced: 10/23/84 1321

Drilling Compleced:10/23/84 1610
Wacer Level: 6.79' BTC

Leg

C p & 60 S.I

end

. Sampling Interval

Rec. Recovery
Grain Size

and 50 to 401

some 40 to 10%

trace 10% or less

DESCRIPTION

LgL SS#1 1

S.I. 4.5-6.5' BLS Rec. 0.6'

0.1' silt loam; brown (10YR 4/3); firm; slighcly plastic; moist

0.5' fine to medium sand, some silt and clay; black (10YR 2/1);

medium dense; slightly plastic; moist

15

20
lis.nff q q'*7
.age.

h -711
S.I. 9.0-10.5' BLS Rec. 1.1'

0.5' clav. some silt. trace fine sand: brown (7.5YR 5/4): verv

stiff; plastic; moist

0.6' clay and silt, some sand, trace gravel; pale olive (5Y 6/3)
grading to reddish brown (2.5YR 4/4) at base of samole:

plastic; moist

'12.3' BLS bedrock

20

Page 1 of 1
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102138 ASSOCIATES
-- of Scionc' A-ic•cons. Inc.

 Wes=ant Oriv•. Mcl.con. Virginia 221(2 WELL CONSTRUCTION SUMMARY

Project: Niatara Falls AFRF Owner: US AF - Well No·: -1-1

Drilling Summary:

Tocal Depch: 9.5' BLS Drillers: Dave S./Emoire

Borehole Dian:ecer(s): 6"

..'........

...........

...........

.../........
......

.........

......

..........E
fF?

Rig Type: CME-45

Elevacion: Land Surface: 596.79' Bic(s)': Auger

Top of Casing: 600.02' Drilling Fluid Type: none
Supervisory Geologisc: N. DeSalvo Amounc Use: -

Log Book No. 3 pp. 12*I41 Wacer Level: 7.02' BTC

i*giB.i

94::I.. ja*MOD wall Design:
PVC

Casing: Macerial: PVC . Screen: Macerial:

-49:::·w·: Diamicer: 2.0" I> 2.5" 00 Diamecer: 2.0,0

'#DR...3...: -:.:3:: KY:· Lingch: 12.5' Sloc: 10/inch

f:;:590 - ·':Ff w.9tii:g@)-7, Filter: Macerial: 4Q Sand Secting:
5.5-9.5' BLS

5.'y.·19:4.:.efg*ta SeED-ing: 3.4-9.5' BLS Seals: Type:
Bentonite Pellets

tl Portland Cement:Benconite
Grouc: Type: 10·1 Secting: 2.5-3.4' BLS

Seccing: LS-2.5' BLS Surface Casing: a,o" ID steel w/lock

Other:

Ti- Log: Started Completed

Drilling: 10/24/84 1256 10/24/84 1345

Inscallation: 10/24/84 1350 10/24/84 1425

Water Level Reading: 10/24/84 1256 11/9/84 1051

Developmenc : 11/8/84 1707 11/8/84 1751

Well Development:

Mechod/Equipmenc: Bailer

Scacic Depch co Wacer: 7.02' BTC

Pumping Depch co Wacer:

Pumping Race:

_.21=.ePumoed=L_-_-35.O-gal 1

t

l



4[-1 o,r·511.guj Dj ASSOCIATES
A Como-v of Scionc. Aoolic.oong inc-8400 Wesroark Drive, Mclean. Virginia 22102

DRILLING LOG

Project: Nialara vallf ArRF Owner: ,!SAF
Well No-: 1.9

Locacion:=100 E of M,in Field 3ock No.: 1 ?91?-14

Gate at SW rn,-npr nf Log By:N np q. 1 •in

Utzig Drive and Walmore Driller:Dave S./Emnirp

Road Rig Type: CME-45

Reference Tocal

Poinc: Depth: 9.5' BLS

Reference

Poinc

Elevacion:

Sice Skecch

Date Tte

Drilling Scarted:10/?4/84 1256

Drilling Compleced:10/24/84 1423

Wacer Level: 7.02' BTC

f

U

2.5-2,

SS#1 23

5.0 - 3EPE€32£

7.5-

2-> th-1.h ( Bla. 0

Lefena

S.I. Sampling Interval
Rec. Recovery
Grain Size

and 50 to 401 DESCRIPTION

some 40 to 10%
trace 10% or less

S.I. 4.5-6.0' BLS Ree. 1.1'

clav and silt. some fine rn mprlit,m q:Inrl P-,rf' ers,vel tri•rte

reddish brown(53723/4) with few light vellowish brown(2.5Y6/4)

and light olive grev(5YR6/2) moctles:firm;olastic:wet

=4.5' BLS Water table

SS#2 100

I. 9.5' BLS i?Pr 0.2,

medium Co coarse sand and eravel:grevigh brown(' FVF/7)·lnnqp-

10.0

non-clastic:wet

4 F·99' .4.5' BLS bedrock

Page 1 of 1
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ASSOCIATES
on·,04,1, of Sci-co Aoolic,Con:L Inc.

MOO Wesmarx Drive, McLaan. Virginia 22102
WELL CONSTRUCTION SUMMARY

Project: Niagara Falli AFRF Owner: USAF 'Well No.: 3-3

Drilling Summary:

Tocal Depch:
9.4' BLS

Orillers: J.Genovese/Emoire

Borehole Diamecer(s): 6.0'

Rig Type: CME-45

levacion: Land Surface: 590.41' Bic(s): Auger/Roller

Top of Casing: 593.23' Drilling Fluid Type: none/water

Supervisory Geologisc: A.Wickline, C.Kruger Amounc Use: -/0 85 gal

Log Book No..2 pp.
26-27

Wacer Level:
2.98' BTC

i Well Design:
.

Casing: Macerial: . Screen: Macerial:...... PVC PVC

Diamecer: 2.00' ID- 2.5,0 00 Diamecer: 2.0" ID

Lensch: 12.4' Sloc: 10/inch

Filcer: Macarial: 40 sand Secting: 5.4-9.4' BLS

Sec_fing: 4.4-9.4' BLS Seals: Type:Bentonite Pellets
91 Portland Cemenc:Benconite

Grouc: Type: 19:1 Secting: 3.4-4.4' BLS

:.:N·:ie.

Seating: LS-3,4' BLS Surface Casing:4.0" ID steel w/lock

Other

::•tt..1 :•-

m>303
:T:*DE
h:z-€€€lf-
123 Ess:-

¥*3¥5

32..'.i Time Log: Started Compleced
iii-9.*....

:.K·:iN.:71-;30:tiff Drilling: 10/26/84 0924 10/26/84 1039
i. m·tt:: 0-94485

Inscallacion: 10/26/84 1040 10/26/84 1048
.........-...........

Wacer Level Reading: 10/31/84 1500 11/09/84 1002

7.262:Za; Developmenc : 10/31/84 1511 10/31/84 1534

'.·229.
ii·/f

2*21 ®tj=t!
:'.ffi-·2-.:N·

Well Development:

Mechod/Equipmenc: Bailer

Scatic Depch co Wacer:

Pumping Depch co Wacer:

Pumping Race:

_212Lfumoed:_7-dLial

i



QU gUL! g) ASSOCIATES DRILLING LOG
A Como-v of Scienci Aoo#icarions. Inc
8400 Westoark Drive. Mclean. Virginia 22102

Project: Niagara Falls AFRF Owner: USAF Well No.: 1-3

Locacion:

Main_5• r p

fence

Reference

0 75' S of Field Bock No.: 2 pp 26-27

along ppri•nor.. Log By:C.Kruger,A.Wickline
Driller:J.Genovese/Emoire

Rig Type: CME-45

Tocal

Poinc: Depth: 9.4 BLS

Reference Date Tine
Poinc

flevacion: Drilling Scarced: 10/26/84 092

Drilling Compleced:10/26/84 103
Sice Skecch

Wacer Level: 2.98' BTC

Legend

3.'

5.(

S.I. Sampling Interval
Rec. Recovery

DESCRIPTIONGrain Size

and 50 to 40%

some 40 to 10%

trace 10% or less

SS#1 16 S.I. 0-2.0' BLS

silt and clav , trace fine pravel: V--v r!,rle or,vigh 4-1•.r-

(10YR 3/2) with few brown (7.579 5/4) morrl.. le 1.8-1 0'

1.25 -

BLS interval; firm; medium dense: comoact·· el•mn. -nnrl.,g

trace carbonaceous material

1 g22

ET
€4002

1

SS#2 33 S,I. s

2.5 -
0.3'

75-L i

!.0-4.0' BLS

silt and clav. Trace f:•11• 9-.v.1 · vp-v A.rle 0.-vi ch hrewn

(10YR 3/2): soft: medium rler,qp· al••rle a. r •

rootlets: trace carbortacemil m,•r•r:21

DE«fs 0.55' silt and fine to verv fine sand. r-ace fla• rr.v.1 ·

reddish brown (5YR 5/4); firm: dense: fairrl•, 1pmin•ra.;

5=2123 damo; 3.7-4.0' BLS plastic and wer

*-#:pi = 4.3' BLS bedrock

'll

.1I

Page 1 of 1



1@JEE ASSOCIATES
A Comchan¥ of Sci-ca Aoodicaoont /ne

8400 Wesman< Drive. Mclaan. Virgini, 22102

Project: Niatara .FAlls AFRF Owner:

Drilling Summary:

Total Depch: 8.5' RT..9

Borehole Diamecer(s): 6.0"

Elevacion: Land Surface: q88.71'

Top of Casing: 591.71'

Supervisory Geologisc:A.Wickline
Log Book No. 2 pp. 23-25

- Well Design:
....... PVC..........6. Casing: Macerial:
......

..........r.

..........

..

0-1-; 1 1 144; I

WELL CONSTRUCTION SUMMARY

USAF Well No.: 3-4

Drillers: T Cpnnve.,/r-1-44-0

Rig Type: CME-45

Bit(s): Auger/Roller

Drilling Fluid Type: none/water

.G.Kruger Amounc Use: -/1 75 791

Wacer Level:3.45' BTC

Screen: Macerial: PVC

· Diamecer: 2.0" ID- 2.5" 00 Diamecer: 2.0" ID

1..........
..... : Lensch: 11.5' Sloc: 10/inch

i Filcer: Macerial: 4Q sand Secting: 4.5-8.4 BLS

SeE€ing·: 1.5-8.5' BTS Seals: Type: Bentonite Pellets
91 Jorciand temenc: Bentonite

Setting: 7.5-1.5 ' BLS

Surface Casing: 4.0" ID steel w/lock

>X Gr925: Type: 19.1

t\»2 Setting: LS-2.5' BLS
:SM.ZiE Other:

7.t•.•r

to lig

4-f:-2 -2-ji

2,:72..2 -::fiE...:.2

bEOR·f·-.SAL:(:.DI

:.....::.:if-:'.1......:.

Time Log: Started Completed

i€Ait:93-8
............. -i...-..

-XMAe?

Drilling: 10/25/84 1523 10/25/84 1634

f.fl* Inscallacion: 10/26/84 0826 10/26/84 0839

1440 11/09/84Wacer Level Reading: 10/31/84 -0936

Developmenc : . 10/31/84 1450 11/09/84 095193{:ti-:

).0- Well Developmenc:

Mechod/Equipmenc:

Scatic Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:

Bailer

Volume Pumped: 2.0 gal

---

"'ll//*i" ..././/.
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1 LED_! O) ASSOCIATES
imoinv of Sci•ne• Aoo•catloni Inc.
J Welinark Orrve. Mclean. Virginia 22102

DRILLING LOG

Project: Niagara Falls AFRF Owner: ITCA F
Well No.: 1 -/

g

Locacion: 9 n ' 7 -F
rona

.Field Book No.: pp 9- .-

-6 --

near Walmorp RA•rl Log By: C. K-•te-r

Driller: 1. Gennvpqp/r-nni-,

Rig Type: CME-45

Reference Total

Poinc: Depch: 8.5' BLS

Reference

Poinc

Elevation: Drilling Scarted:

Date T

10/25/84 152I

Drilling Completed:10/25/84 163.
Sice Skecan

Wacer Level: 2.45' BTC

Legend

S.I. Sampling Interval
Rec. Recovery

DESCRIPTION
Grain Size

and 50 to 40%

some 40 to 10% . 1
trace 101 or less

52

PA-gher? 9 T 0-1 5' RTR Rpr. 1 1'

0.45' filr artri fi•,0 qi,·,ri· -met,44 eh h..w teve 4 /11 . c.4-

den,qp. enmn:,rr· 41-. -inrl.re

0.4' silt. 9 amp el irv· 701-v ri-4 7-p, (fvg 1/11· enFI.
friable: comoace: arv

0.25' silt and clav. trace sand: orev (FYR F/13: qnfr·

, loose; compact. drv

4 _1__L_

2.1

S. I 3 4.0:237 BLS Rpc. 0.25'

Refusil silt and fine sand, some travel. trace clav: reddish

5.0-

brown (5YR 4/4): firm: medium dense: comoact; drv

=4

to slightly damo

.3 BLS bedrock

7.5-

10.0

Page 1 of 1
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2:L' 1,flu 0)ASSOCIATES
1 Comoen¥ 0' Scie™:, Aoo,ic,00,11. inc.

WOO Wastgarx Drive. Mclaart. Virginia 22102
WELL CONSTRUCTION SUMMARY

Projecc: Niatara Falls AFRF Owner: USAF Well No.: 7-5

Drilling Summary:

Tocal Depch: 8.0' BLS

Borehole Diamecer(s): 6.00'

Elevacion: Land Surface: 592.36'

Top of Casing: 595.36'

Supervisory Geologisc: A.Wickline.

Log Book No. 2 pp. 21-22

Drillers: J. Genovese/Emvire

Rig Type: CME-45
Bic(s): Auger/Roller

Drilling Fluid Type:none/water

C.Kruger Amounc Use: -/180 fal

Water Level: 5.14' BTC

Well Design:

€ C<·6: Casing: Macerial: PVC PVC
...........

Screen: Macerial:

Diameter: 2.0" ID- 2.5" 00 Diamecer: 2.0" ID

t:

.:

lg

11.0' Sloc: 10/inch

Macerial: 6 0 t:mnrl Seating: 4,0-8.0' BLS

: 1.0-8.0' BLS Seals: Type: Bentonite Pellets

Type: 01 fif land Cement: BentoniceSeccing: 2.0-3.0' 8LS
E-.:1%%..1 %@YU Secting: LS-2.0' BLS Surface Casing: 4.0" ID steel w/lock tf.*?.ii.
END?'·31 ;:40-3)%* Other:

-

C....:*·06..·-:..9:.E:.:.
k.iii@f::}fA.:·)t
*der .--I: S€·3.: f €
98>%=Ple
:R#82.-- -*7;57??j Tim• Log: Star"ced Compleced
9,-ii:j '3%?3:4
*31.9 €811.2
1%01, £;X·:7:* Drilling: 10/25/84 1312 10/25/84 1418

r€al:.timmarimfiTY(06/5
Inscallacion: 10/25/84 1451 10/25/84 1513

*m76.-
*22/4 . #:mbr Water Level Reading: 10/31/84 1323 11/09/84 1028

Developmenc : 10/31/84 1323 11/02/84 0915

Well Developmenc:

Mechod/Equipmenc: Bailer, CXE-45 oumo

Scatic Depch co Wacer: -

Pumping Deoch co Wacer: .
1

Pu=ping Race:
/. n A ..1

in o) 75)

-I-------------=--.-'--
1

Lertgck

Filce:

Seccir

Grouc:

l

1 ,

..

....

.....

...

.



glui DJ ASSOCIATES DRILLING LOG
wrloanv of Science Ago•cloons. Inc
Wesmark Drive. Mclean. Virginia 22102

Project: Niaeara Falls AFRF Owner: USAF Well No.: 1-g

Locacion: 5.0' W of oond Field Book No.: , pp 11_,1
near Walmore Road Log By: C. Tr,top.

Driller: T C,..Av.q•/C-"ri-0.

Rig Type: CME-45

Reference Tocal

Poinc: Depth: 8.0' BT.5

Reference

Poinc

Elevation:

Sice Skecch

Oace Tine

Drilling Scarced: 10/25/84 1312

Drilling Compleced:10/25/84 1418

Wacer Level: 5.14' BTC

Legend

2.5 -

C

iii 7
Pushed S.I.

S.I. Sampling Interval
Rec. Recovery
Grain Size DESCRIPTION

and 50 to 40%

some 40 to 10%

trace 10% or less

0-1.5' BLS Rec. 0.7'

silt, and fine sand, trace gravel; very dark greyish

brown (2.5Y 3/2) with common light grey (2.5Y 7/2)

mottles; firm; medium dense; compact; damp

.it

.-1 1 -

5.0-

S.I. 3.0-3.1 Rec. 0.1'

Refusal dolomitic bedrock; grey (4Y 5/1); fine-grained; dense;

trace of silc-sized quartz grains

= 3.0' BLS, bedrock '

, 6.7' BLS, lost circulation

10.0

Page 1 of 1
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VE'lul
tom-"¥ O

C)ASSOCIATES
f Sc:-ca Amoilc•Cons. Inc

) Wesmark Drive. Mct.un. Virginia 221(12 WELL CONSTRUCTION SUMMARY

1 prOjecc: Niagara..Falls AFRF Owner: _ USAF Well No.: 3-6

Drilling Summary:

Tocal Depch: 8.3' BLS Drillers: Dave S./Emoire

Borehole Diamecer(s): 6„

Rig Type: CME-45

1 ------ Elevacion: Land Surface: 600.OR' Bic(s): Auger
...........

Top.of Gasing: 602.90' Drilling Fluid Type: none

Supervisory Geologisc: N. DeSalvo Amounc Use: -
OX

*313 :6.....:,iti::
Log Book No. 3 pp. 6-12 Wacer Level: 8.12' BTC

MEI.·2--7*0<% Well Design:

*03.y. Casing: Macerial: PVC Screen: Macerial: PVC
·W·'-U..1 --
........4 ........9. Diamecer: 2.0" I> 2.5" 00 Diamecer: 2.0"
*2<ER* -
0.:Ni L.915.ch: 11.3' Slot: 10/inch

4 Filter: Material: JQ Sand Secting: 4.3-8.3' BLS

Secting: 2.8-8.3' BLS Seals: Type: Bentonite Pellets
¥1 Portland Cement:Benconite

GERME: Type: 19:1 Setting: 1.7-2.8' BLS

NU
T:m!6:·67

Secting: LS-1.7' BLS Surface Casing: 4.0" ID steel w/lock
Other:

Time Log: Started Completed

Drilling: 10/24/84 0913

Installation: 10/24/84 1104

Wacer Level Reading: 11/9/84 1038

Developmenc : 11/1/84 1410

10/24/84 1059

10/24/84 1200

11/9/84 -1018

11/7/84 0938

Well Developmenc:

Mechod/Equipmenc: CME-45 mounted pumo

Scacic Depch co Wacer: 8.12' BTC

Pumping Depch Co Wacer:

Pumping Race:

Volume Pumped: 45 eat

I'll- -



QU JU_23 ASSOCIATES
A Como-v of Scionc, App•c•con# Inc
8400 Wesmark Drive. Mclean. Virginia 22102

Project: Niagara Falls AFRF

DRILLING LOG

Owner: USAF Well No.: 3-6

Locacion: =25' w of Field Book No.: 3 pp 6-12

Kinross Street near Log By: N. DeSalvo

junction with Utzig Driller: Dave S./Empire

Drive Rig Type: CXE-45

Reference Tocal

Point: Depch: 8.3' BLS

Reference

Poinc

Elevation:

Sice Skecch

Cace Tine

Drilling Scarced: 10/24/84 0213
Drilling Completed: 10/24/84 12(
Wacer Level: 8.12' BTC

U

Legend

S.I. Sampling Interval
Rec. Recovery

DESCRIPTION
Grain Size

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

5-

S.I. 3.0-4.5' BLS Rie. 1.1'

0.1' silt loam: very dark grevish brown ( 1OYR 3/2);

Eef SS.1 16 loose; non-plastic: moist
-

0.9' clay and silt, some fine to medium sandi brown
(7.5 YR 4/2) with few yellowish brown (10YR 5/6) and

10 -

light grey (10 TR 6/1) mottles: stiff: olastic: moist:

wood chip artifact

/1/ 0.1' silt and fine to medium sand: some clay; black

(10 YR 2/1); dense; plastic; moist

S.I.

SS#2 100

7.0-8.3' BLS Rec. 0

Sooon wet and emory

15 -
8.3' BLS bedrock

Page 1 of 1

- - '- "/i/ - I.-Il- -././.-
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3,3 01 2
122 2-A- 6, ASSOCIATES
A Comainy of Sclenc• Aoodcloons. Inc.
8400 Westoark Onve. Mclean. Virginia 221(12

WELL CONSTRUCTION SUMMARY

'ro j ec c: N/20=-I Falls AFRF Owner: USAF Well No.: 39- 2

:;i MI:/..:t.

Drilling Summary:

Tocal Depch: 78.n' 9TS Orillers:J. Genovese/En=,re

Borehole Diamecer(s): 90' 0-4.8' BLS, 4" 4.8-28' BLS

- Rig Type: CME-45

Elevacion: Land Surface: 591.26' Bic(s): Auger/Roller

Top of· Casing: 593.46' Drilling Fluid Type: none/water
Supervisory Geologisc: N. DeSalvo Amounc Use:

Log Book No. 3 pp. 25-26.36,Wacer Level: 3.91' BIC
41

-    Well Design:
V

1 1 Casing: Macerial:1/ / 1

If+-1 Diamecer: 3.0"

h / /

PVC Screen: Mace..el. PVC

I> 3.5" OD Diamecer: 3.0" ID

Lengch: 30.0' Sloc: 10/inch

Filter:

Seccing

Grouc:

Secting

Other:[*Irmt@[8
Macerial: 4Q sand Seccing: 3-28' BLS

: LS-28.0' BLS Seals: Type: none

#L Forclana Cemenc: denconite

Type: 19:1 Sec:ing:

0-4.8' BLS Surface Casing: 6" ID steel w/lock

Log: Started Completed

> > E-422-7 Drilling: 10/29/84 1314 10/31/84 16171 1

. 1

-fl  1/ Inscallacion: 10/29/84 1345 11/2/84 0820

..

:i 1 6acer Level Reading: 11/2/84 0825 11/9/84 1016

Developmenc : 11/2/84 0835 11/2/84 0858

1 1

1 1

1 1

1.9-+
1 1 1 1.1 1 i

Well Developmenc:

Mechod/Equipmenc: CvE-45 numo

Scacic De?ch co Wacer:

Pumping Depch co Wacer:

Pumping Race:
Vclume PumoeD: 70.0 zal

I--= -

1

..

1



AQU Lau O_) ASSOCIATES DRILLING LOG

 A Comoon¥ of Scionci Applications. Inc.8400 Westoark Drive, Mclean. Virginia 221(12

Project: Niagara Falls AFRF Owner: USAF Well No.:_]D-1

Locacion: -35' W of Field Book No.: 3 pp 25-26,36.4
pond on'Cayuga Creek Log By: N. DeSalvo

Driller: J. Genovese/Empire

Rig Type: CME-45

Reference Tocal

Poinc: Depch: 28.0' BLS

Reference

Poinc

Elevation:

Sice Skecch

Dace Tine

Drilling Scarced: 10/29/84 1314
Drilling Compleced:10/31/84 1617
Water Level: 3.91' BIC

Legend
S.I.

i (fec d,IC !
5 51 1

?

5 -

10

15 -

Sampling Interval
Rec. Recovery

Grain Size DESCRIPTION

and 50 to 40%

some 40 to 10%
trace 10% or less

' 2.8' BLS headrnek

20

Page 1 of 1

--- - - I - I - -
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WJ 2-[1U D)ASSOCIATES
4 Comoonv of Sci-,c, Apolic,cont Inc.

Wesmarx Drive. McLain. Virginia 221(]2
WELL CONSTRUCTION SUMMARY

Project: Niaeara. Falls AFRF Owner: USAF Well No.: 8-1

Drilling SUmmary:

Tocal Depch: 14.5' BLS Orillers:J. Genovese/Empire

(11:ti

Borehole Diamecer(s): 6.00'

k...........

Rig Type: CME-45

Elevacion: Land Surface: 597.61' Bic(s): Auger

Top of Casing: 600,05' Drilling Fluid Type: none

Supervisory Geologijc: A.Wickline,C.Kruger Amounc Use: -

Log Book No. 1 pp. 17-18 Wacer Level: 12.08' BTC

Well Design:

PVCCasing: Macerial: PVC , Screen: Macerial:

Diameter: 2.00' ID-2.5: 00 Diamecer: 2.0" ID

:..filf--4. €:.....%'-..4
Lensch: 17.0' Slot: 10/inch

'I;.1'ft Filcer: Macerial: 44 sand Secting:
9.5-14.5' BLStwk•. •.

¥yh.,4.3.-W:%?iff
-F..6:5 Sellfing: 7.5-14.5' BLS .Seals: Type : Bentonite Pellets

.lisk<24:2·i.FilliTIJ'ZJ:.:reME:.... 41 Pori;?Yd Cement: Bentonice..... Grouc: Type: Seccing: 5.5-7.5' BLS

Seccing: LS-5.5' BLS Surface Casing:
4.0" ID steel w/lock

Other:

4%0:....==:f:.0...6:a.:.

42*i.:r..S.;:329

Time Log: Starced Completed

Drilling: 10/17/84 1055 10/17/84 1125

Inscallacion: 10/17/84 1130 10/17/84 1235

Wacer Level Reading: 10/17/84 1239 11/9/84 1050·

Developmenc : 10/26/84 ' 1316 10/26/84 1435

Well Developmenc:

Mechod/Equipmenc: Bailer/CME -45 pump

Scacic Depch co Wacer: 11.9' BTC

Pumping Depch co Wacer:

Pumping Race: -
Volume Pumoed: 160 gal. -

i Qi 03 753

- - - I - Il..*..I



' h - - N q-En

moin¥ ct Soinc, Aoolic•00/4. inc12i::-2 ASSOCIATES
Westoark Drive. Mclean. Virginia 22102

DRILLING LOG

Project: Ni,02-1 rille trgy· Owner: USAF Well No.: 8-1

1
Locacion:- 15' N of Field Bock No.: 1 op 17-18

Blde 202 Log By: A. Wickline. C. Kruger

Driller: J. Genovese/ Emoire

Rig Type: CME-45

Reference Tocal

Poinc: Depch: 14.5' BLS

Reference

Poinc

Elevacion:

31Ce Ske<CO

Date Ti:re

Drilling Scar.ed:10/17/84 1055

Drilling Ccmpleced:10/17/84 1125

Wacer Level: 12.08' BTC

S.I

Legend

8

5-

1-03 Molil
. Sampling Interval

Rec. Recovery
Grain Size DESCRIPTION

and 50 to 40%

some 40 t010%

trace 10% or less

S.I. 6.0-7.5' BLS Rec. 1.4'

10 -

15 -

-J¥.rv,k

2515:z ss#1 - 40 0.5' silt and clay, some gravel; dark brown (7.5YR 4/2); firm;
-----

dense; dry

0.'9' silt, some clay, trace gravel; reddish brown (3YR 4/3) with
few grey (7.5YR 6/0) moccles; firm; dense; damp

S.I. 12.5-14.0' BLS Rec. 0.9

Bagg:, SS#2 16 fine sand and gravel, some silt: dark brown (7.5YR 4/2); soft:
204 loose; saturated

L·
1

= 14.5' BLS bedrock

Page 1 22 1
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L' dll! 0) ASSOCIATES
. Corne»nv of Sci-c* Aootic,oons. Inc.

MOO Wesmarx Orrve. Mclean. Virginia 22102 WELL CONSTRUCTION SUMMARY

Proje

: 422:. :

NipoarRAFalls AFRF Owner: USAF Well No.:.R-'

Drilling Summary:

Tocal Depch: 14.2' BLS Drillers: J. Genovese/Emoire

Borehole Diamecer(s): 6.00'

i:fiE.ii,

Rig Type: CME-45

%

Elevacion: Land Surface: 597.70' Bic(s): Auger

Top of Casing: 597.25' Drilling Fluid Type: none

A. Wickline;
Supervisory Geologisc: C. Kruger Amounc Use:

Log Book No. 1 pp. 19-21 Wacer Level: 11.4' BTC

Well Design:

PVC PVC
Ca5ing: Macerial: . Screen: Macerial:

Diamecer: 2.0" ID*2.5" 00 Diamecar: 2.00' ID

M...22:...:
.:612.3 6

"42·33
......

447*X

9.·T,.2-
ii..:395%:

Length: 14.2,1 Sloc: 10/inch

Filcer: Material: 4Q sand Seating: 9.2-14.2' BLS

Se€Eing: 7.2-14.2' BLS Seals: Type: Bentonice Pellecs
#1 Portland Cement: Benconite

Grp.25: Type: 19:1 Secting: 5.2-7.2' BLS

€47.-'.2 3..:.:f.2.: Seccing: LS-5.2' BLS Surface Casing: -

€3/

Other: Curb box used to protect well from snow removal ecuipment,

set_ flush to land surface.

r

Di./.--#,14-2

Time Log: Started Completed

Drilling: 10/17/84 1337 10/17/84 1402

Inscallacion: 10/17/84 1410 10/17/84 1514

Wacer Level Reading: 10/18/84 1337 11/9/84 10-15.

Developmenc : 10/26/84 1253 10/26/84 1305

Well Development:

Mechod/Equipmenc: Bailer

Scacic Depch co Wacer: 9.2' BTC

Pumping Depch co Wacer:

Pumping Race:
Volume Pumoea: 5 gal

h r 03 9-5

t·



1
4 -7 n h 9--

28| 1.23:22 ASSOCIATES DRILLING LOG
Comlnv of Scienci Apolic•Oons. Inc.

1 Westoark Drive. Mclean. Virginia 22102
Project: 1{iagir. =0119 .trvy' Owner: 1.'SAF Well No.: __8 -3

11-
Locacion: N of Bldst. 202 Field Bock No.:_1 ..79,19-21

- alon, roacifid• in NYANG Log By: A.Wickline,C,Kruzer

.treA
Driller: r rl„-var./9-r.:„.

Rig Type: CME-45

Reference Tocal

Poinc: Depch: 1-4.2' 9LS

Reference

Po inc

Elevacion:

Sice Skecch

Dace :Dre

Drilling Scarced: 10/17/84 1737
Drilling Compleced: 10/17/84 1511
Wacer Level: 9.20 BTC

- Legend
Z S.I. Sampling Interval

Rec. Recovery
Grain Size DESCRIPTION

and 50 to 40%
some 40 co 107.

trace 10% or less
5114,11, (feet ) Cri.,1,Ic Iq;

<92€

EQG*.'

9.T 1.0-4.5' RTS Rec. 1.2'

9$*1 91 vilt and clav. some fravel:brown(7.5YR5/4):verv firm:dense:drv

-----

0----
I.l---

- Rec. 1.50
---------- S.T. 7.5-9.0' BLS

99*3 94 <ile and clav. trace fravel:dark brown(7.5YR4/2) with common

. bl;,ck(10YR2/1), grev(10YR5/1) and light frev(Z0YR7/2) mottles:

 10 -2 ve-v firm·ele••e:comoact:drv:striated

1

1 3

15 -

099
it1
'li

c T 14 1.14.7' 81'9 Rec. 0.1'

SS#3 refusal fand and oravel. some silt:dark brown(10YR4/3);soft:loose

sac,trated

=14.2' BLS bedrock
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3 2-flu o) ASSOCIATES
amoen¥ of Sciene-* Aoodic,cona, Inc.

) Westoark Drive. McLaan. Virginia Zzlcu
WELL CONSTRUCTICN SUMMARY

1 Project: Niazapa Falls AFRF Owner: USAF Well No.: 8-3

Drilling Summar,:

Tocal Depch: 13.2' BLS Drillers:J. Genovese/Emoire

Borehole Diamecer(s): 6.000
Ill--1.-

5555:5 mEi!i:
.....

......................
...........
............
...........
.:.........
.........

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

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

Rig Type: CXE-45

Elevacion: Land Surface: 597.36' Bic(s): Auger

Top of Casing: 599.06' Drilling Fluid Type: none

Supervi3ory Geologisc: A.Wickline.C.Kruger AmounC Use: -

Log Book No. 1 pp· 21-23 Wacer Level: 11.7' BTC
...
.....
.....

...........

Well Design:

Ca,ing: Macerial: PVC . Screen: Macerial: PVC

Diameter: 2.0" ID-2.5" OD Diamecer: 2.0"ID
... ..

-·i·%·

Lengch: 15.7' Sloc:

Filger: Macerial: 4Q sand. Seccing:

10/inch

8.2-13.2' BLS

:19::...:
ihi.... tv

VA;:• W:

3.9.48:
:i.8.:E:..

Sec_fing

GER25:

Seccing

Other:
4

: 6.2-13.2' BLS Seals: Type: Bentonite Pellets

#l Portland Cement: Benconite
Type: 19·1 Seccing: 4.2-6.2' BLS

LS-4.20 BLS Surface Casing: 4.0" ID steel w/lock

Time Log: Started Completed

Drilling: 10/17/84 1612 10/17/84 1632

Inscallacion: 10/17/84 1635 10/18/84 0917

Wacer Level Reading: 10/18/84 0750 11/9/84 1030·

Developmenc : 10/26/84 1455 10/26/84 1505

Well Developmenc:

Method/Equipmenc: CXE-45 mounted pumu

Scacic Depch co Wacer: 11.7' BTC

Pumping Depch co Wacer:

Pumping Race:
Volume Pumoed: 0.5 gal

1

7Twic:.__

..



3 ASSOCIATES DRILLING LOG
Wn=041¥ of Scionci Aoojic•cons. Inc.
Westoark Drive, Mclean. Virginia 22102

Project: __Niagara. Falls AFRF Owner: USAF Well No.: 8-3

Locacion: N of NW corner Field Book No.:-pp 71-71
of Bldz 202 in NYANG Log By: A. Wicklin.. C Tr'19.- ,

area Driller: .7. Gennveqp/Ampirp

Rig Type: CME-45

Reference Tocal

Poinc: Depth: 13.2' BLS

Reference Dace Tiae

Point

Elevacion: Drilling Scarcedio/17/84 1612
Drilling Compleced: 10/17/84 1632

Site Skecch
Water Level: 11.11' BTC

.lig

Legend

S.I. Sampling Interval
Rec. Recovery
Grain Size

and 50 to 40%

some 40 to 10%

trace 10% or less

DESCRIPTION

S.I

SS#1 18 0.1

1.5-3.0' BLS Rec. 0.4'

1/1-tal.

5

' fine sandy loam (top soil-fill), trace gravel; very dark I
greyish brown (10YR 3/2) with some light yellowish brown |
(10YR 6/4) mottles; firm; dense; moist

0.3' silt and clay, some fine sand, trace gravel; brown (7.5YR 5/2);

soft; medium dense; wet; traces of plant material

10 2 S.I.

SS#2 17

11.0-12.5' BLS Rec. 0.8

fine sand, some sik and gravel; reddish brown (5YR 4/3);
- soft; medium dense; wet

15 -

=13.2' BLS bedrock

Page 1 of 1
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22 · ASSOCIATES
1moarn, of Scy-c' Aoodic/00,1 Inc.

0 Westoark Drive. Mclain. Virginia 2102 WELL CONSTRUCT.CN SUMMARY

1 Project: Niazay,1 .Falls AFRF Owner:
USAF Well No.:8-4

Drilling Summary:

Tocal Depch: 14.1' BLS Drillers:J. Genovese/Emoire

Borehole Diamecer(s): 6.0'

Rig Type: CME-45

r--1-rrr·,
Elevacion: Land Surface: 598.60' Bic(s): Auger

Top of Casing: 600.86' Drilling Fluid Type: , none

Supervisory'Geologisc:A.Wirkline.C.Kruger Amounc Use: -

Log Book No. 1 PP· 14-15 Wacer Level: 12.82' BTC

Well Design:

Casing: Macerial: PVC . Screen: Macerial: PVC

Diamecer: 2.0" ID-2.5" OD Diamecer: 2.0"

Lengch: 16.6 · Sloc: 10/inch

&978·3: Filter: Macerial: 49 sand Seccing: 9.1-14.1' BLS

U432.6.ttit- 2:#RE:i Seccing: 7.7-14.1' BLS Seals: Type: Bentonite Pellets
01 Portland Cement: Bentonite

Grout: Type: 10-1 Seccing: 5.7-7.7' BLS

.·--A:&91:-'3'2·5';32: Secting: LS-5;7' BLS Surface Casing:4.01' ID steel w/lock
i:4·:. its. -t?iN.6.. Ocher:

1 &?i-54
-

i.-f.....:.6.....::...f:.

Tim. Log: Started Completed

Drilling: 10/17/84 0835 10/17/84 0855

Inscallacion: 10/17/84 0900 10/17/84 1538

Wacer Level Reading: 10/26/84 1447 11/4/84 lh79

Developmenc : 10/26/84 1450 10/26/84 1451

Well Developmenc:

Method/Equipmenc: CME-45 Dumo

Scacic Depth co Wacer: 12.87' BTC

Pumping Depch co Wacer:

Pumping Race:

Volume Pumoed: O.5 gal

1

r

....



QU 1.CU-! 0) ASSOCIATES
A Comoiny c# Science Aoticaoonl. Inc

8400 Wesman, Drive. Mclean. Virginia 22102

DRILLING LOG

Project: __Nju•arq Falls AFRF Owner: "<Ar
Well No.: 9-4

-

Locacion: - 20' N of Field Book No.: 1 99 14-17
drainage ditch N of Log By: A Wickline. C. Kruter

Bldg. 202 Driller: J. Genovese/Emoire

Rig Type: CME-45

Reference Tocal

Point: Depch: 14.1' BLS

Reference Date Tine
Point

Elevacion: Drilling Scarted: 10/17/84 0835

Drilling Compleced: 10/17/84 0855
Sice Skecch

Wacer Level: 12.82' BTC

5-

10 -

15-

Lefend

S.I. Sampling Interval
Rec. Recovery
Grain Size

and 50 to 40%

same 40 to 10%

trace 10% or less

DESCRIPTION

S.I . 4.5-6.0' BLS Rec. 1.4'

SS#1 30 0.9' silt and fine sand, trace clay; dark brown (7.5YR 4/4) wich

grey (10YR 6/1) mottles common; firm; dense; striated

0.5' silt and sand, trace gravel; dark brown (10YR 4/3) with grey

(10YR 5/1) streaks; very stiff; very dense

P;%*92 SS#2 16- S.I. 9.5-11.0' BLS Rec. 1.5'

:45:98., 1.0' fine sand and silt; trace gravel; greyish brown (10YR 5/2);
)445-9:te

soft; medium dense; dry; striaced

0.5' fine sand, some silt; dark brown (7.5YR 4/2); soft, medium

dense; moist

. 14.1' BLS bedrock

Page 1 of 1
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2.flu D) ASSOCIATES
moarty of Scionci Aoolic/cont Inc.

Westoaric Drive. Mc!-san. Virginia 22'102
WELL CONSTRUCTION SUMMARY

 Project: Niagara .Falls AFRF Owner: USAF 0-1
Well No.:

Drilling Summary:

Tocal Depch: 8.0' BLS Drillers: Dave S./Emoire

Borehole Diamecer(s): 6"

Rig Type: CME-45

.......

Elevation: Land Surface: 585.53' Bic(s): Auger

Top of Casing: 588.65' Drilling Fluid Type: none

Supervisory Geologisc: N. DeSalvo Amounc Use: -

Log Book No. 3 PP. 19-20 Wacer Level: 9.45' BTC

dt·'490.'6 -': :I:::.:'

W.11 Design:

Casing: Macerial: PVC - Screen: Macerial: PVC

MS:.?:2 T Diamecer: 2.00' ID- 2.5" OD Diamecer: 2.01'
..

t:tr;y?.;.i. 3 Lefgch: 11.0' Sloc: 10/inch

Macerial: 4Q Sand Secting: 5.0-8.0' BLS

3.0-8.0' BLS Seals: Type: Bentonite Pellets
91 Portland Cemenc:Benconite

'ype: 19:1 Secting: 2.0-3.0' BLS

LS-2.0'BLS Surface Casing: 4.01' ID steel w/lock

Filter:

Sec c_ing:

Grouc: 7

Secting:

Other:

Time Log: Started Completed

Drilling: 10/25/84 1059 10/25/84 1122

Installation: 10/25/84 1128 10/25/84 1206

Wacer Level Reading: 11/08/84 0913 11/0/84 1405

Developmenc : 11/08/84 0915 11/8/84 0930_

t
Well Developmenc:

Method/Equipmenc: Bailer

Scacic Depth co Wacer: 9.45' BTC
-

Pumping Depth co Water:

Pumping Race:
Volume Pumoed: 1.9 fal

1

,f'·

l.'

.



QULCULQ) ASSOCIATES DRILLING LOG

A Como•ny 01 Sci,nc, Ao#*¢•con# *Ic8400 Wesmark Onve. Mclean. Virginia 22102

Project:
Niaeara Falls AFRFOwner: USAF Well No.: 9-1

Location: -10' N of Fire Field Book No·: 3 pp 19-20
Training Area at W .gri Log By: N. DeSalvo .

of Instrument Runwav Driller: Dave S./Emoire

Rig Type: CXE-45

Reference Total

Point: Depch: 8.0' BLS

Reference

Poinc

Elevacion:

SiCe SKeCCh

Dace Tine

Drilling Scarced:10/25/84 1059

Drilling Compleced: 10/25/84 1206
Wacer Level: 9.45' BTC

2 Legend
S.I. Sampling Interval
Rec. Recovery
Grain Size

8 and 50 to 40%
2 some 40 to 10%

trace 10% or less

i

2.5

14)111 (feel) DESCRIPTION

S.T. 4.0-9.5' FLR 9.r 1.4,

5.0 -

SES---SS#1 21 0.9' silt and clav, trace fine to medium sand: brown
(7.5YR 4/2) with common light grey (10YR 6/1), very dark
grey (10YR 3/1), reddish brown (2.5YR 4/4 and
2.5YR 5/4) moccles; stiff; plastic; moisc

0.5' silt and clay, some medium co coarse sand; mixed macrix of
grey (10YR 5/1), dark greyish brown (10YR 4/2) and reddish
brown (5YR 4/4) with pocket of white (10YR 8/1, 10YR 8/2);
stiff; plastic; moist

7.5

10.0

8.0' BLS bedrock

Page 1 of 1
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DlE) 75-4' D, ASSOCIATES
Como,m, 0¢ Sci-c• Aoodic,cons. Jac

3 Westoark Orive. Mclean. Virginta 221(IZ WELL CONSTRUCTION SUMMARY

Project: Niaeara, Falls AFRF Owner: USAF Well No.: 9-2
1 .

Drilling Summary:

Tocal Depch: 9.2' BLS Drillers: Dave S./Emoire

Borehole Diamecer(s): 6,1

Rig Type: CME-45

Elevacion: Land Surface: 585.77' Bic(s): Aufer

: Top of Casing; 588.72' Drilling Fluid Type: none

i Supervisory Geologist: N. DeSalve Amounc Use: -

. Pi: Efi Log Book No. 3 pp. 16-19 Water Level: 8.1' BTC

m.e:·.·:i::6
M Qi:% f..3.i i:. A-:.t·N:j '

9;9%64 w. 11 Design:
'BE:FE-442$4 Casing: Macerial: PVC

Screen: Macerial: PVC

 :f· 0: : Dianecer: 2.0" ID- 2.5" 00 Diamecer: 2.0"

42':57 Ler:Sch: 12.2' Sloc: 10/inch

Ag*- Filger: Macerial: 42 sand Seccing: 5.2-9.2' BLS

.... Secting: 3.2-9.2' BLS Seals: Type: Bentonite Pellets
-- fli'orcland Cement:denconice

Grouc: Type: 19:1 Secting: 2.2-3.2' BLS

1:.......=

SecEing: LS-2.2' BLS Surface Casing: 4.0" ID steel w/lock

Other:

1 Tinw Log: Started Completed

Drilling: 10/25/84 0936

Inscallacion: 10/25/84 1000

Wacer Level Reading: 11/08/84 0850

Developmenc : 11/08/84 0900

ln/25/84 0955

10/25/84 1030

11/9/84 1358

11/8/84 1024

Well Developmenc:

Mechod/Equipmenc:

Scatic Depch ch Wacer:

Pumping Depch co Wacer:

Pumping Race:

Volume Pumped: 3.8

Bailer

8.1' BTC

eal

1



QU 1-0-1.00 ASSO C IATES DRILLING LOG
- - wrlo•n¥ of Scionce Aoodicaoons. Inc

Westoark Orive. Mclaan. Virginia 22102

Project: Niagara Falls AFRF Owner: USAF Well No.: 9-2

J

Locacion: - 15' E of Field Book No.: 3 pp 16-19

Fire Training Area at W Log By: N. DeSalvo

end of Instrument Driller: Dave S./Emoire

Runwav Rig Type: CME-45

Reference Tocal

Poinc: Depth: 9.2' BLS

Reference

Point

Elevation:

Site Skecch

Dace Time

Drilling Scarced: 10/25/84 0931

Drilling Completed: 10/25/84 103C

Water Level: 8.1' BTC

Legend

S.I. Sampling Interval
Rec. Recovery
Grain Size

and 50% to 40%

some 40 to 101

trace 10% or less

DESCRIPTION

5

S.I. 6.0-7.5' BLS Rec. 1.4'

9%12

10- '//

SS#1 20 0·1' silt and fine to medium sand, some cl:v; vellowish red

(5YR 5/6); stiff; plastic; moist

, 1.3' silt and clay, trace sand; reddish brown (5YR 4/4) with
common very dark grey (10YR 3/1), grey (10YR 5/1) and

reddish brown (2.5YR 4/4) moccles; stiff; plasti:: moist;

laminaced throughout

, 9.2' BLS bedrock

Page 1 of 1
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ULAU O)ASSOCIATES
Como-v of Scionc• Aoodicioons. 1.c.

D Westuark Drive. McLIn. Virginia 22102
WELL CONSTRUCION SIJAURY

Piojeec: Niagara Falls AFRF Owner: USAF Well No.:9 -3

Drilling San=nary:

Total Depch: 9.1' BLS

Borehole Diamecer(s): 6.00'

Drillers: J. Genovese/Emoire

Rig Type: CME-45

Elevacion: Land Surface: 585.68' Bic(s): Auger

Top.9£ Casing: 588.68' Drilling Fluid Type: none

Supervisory Geologisc: A.Wirkline.C.Krite•r Amounc Use:
Log Book No. 2 Pp. 14-15 Wacer Level: 5.8' BTC

Well Design:
=OX- ,/1-/Irr.

....

....... Casing: Macerial: PVC · Screen: Material:.......

........

........

..... Diamecer: 2.00' II>-2.5" 00 Diamecer: 2.0"

.
....... Lengch: 12.1' Sloc: 10/inch
........

File:er: Macarial: 4Q sand Secting: 5.1-9.1'

Se€Eing: 3.1-9.1' BLS Seals: Type: Bentonite Pellets
01 Portland Cemenc: Benconite

GrEME: Typ•: 10.1 Secting: 2.1-3.1' BLS

........

pVC

ID

•-KM:...:.

BE:t·'1 %{FE
-?7.:;:C:$$7

Sec;ing: LS-2.1' BLS Surface Casing: 4.0" ID steel w/lock

*2 *24.%
-de .........
*-2..::--:9332
»2*t:,4......4.

:8:¢A. 423 1.2

d:.6.22
Ave:i,9

fs:3: :.4: 9 ?.>:

PH»:.·
Ne/2.

t-le:.i:78--

:her:

j

1 l

Time Log: Started Completed

Drilling: 10/24/84 1425 10/24/84

Inscallacion: 10/24/84 1441 10/24/84

Wacer Level Reading: 10/74/84 1539 11/9/84

Developmenc : 11/08/84 0831 11/8/84 1008

1435

1504

1355 1

Bailer

Well Development:

Mechod/Equipmenc:

Scacic Depch co Wacer:

Pumping Depch co Wacer:

Pumping Race:
Volume Pumoed: 3.5 gal

I.-i--

--

-- I -

---

-
61 n o) 75)

L.

.......

-



QU glu-23 ASSOCIATES
A Comoinv of Scionce Aop;icioons. Inc.
8400 Westoark Drive. Mclean. Virginia 22102

DRILLING LOG

Project: _Niap,r, v,119 AFRF Owner: USA F . Well No.:_ 0-3

3

Locacion: Fire Trainin. Field Book No.: 2 PP 14-15

Area ar W enrl nf -Amr Log By: r Tri'opr

_ Driller: J.Genovese/Emoire
Rig Type: CXE-45

Reference Tocal

Point: Depth: 0.1' RLS

Reference Date Time
Point

Elevation: Drilling Scarced:, 10/24/84 1425

Drilling Compleced: 10/24/84 143
Sice Skecch

Water Level: 5.8' RTC

Legend

3 f 53
3. 5 /1 N) 71191 Molg

S.I. Sampling Interval
Rec. Recovery
Grain Size

DESCRIPTION
and 50 to 40%

some 40 to 10%

trace 10% or less

2.5-

5.0-

S.T. 4.9-60.'RES Rpc. 1.4'

99#1 34 gi lt and elav. trace coarge gravel. trace •medium sand:reddish

brown(5YR 4/4) with common dark frev< qv, 4/1) moctles:firm:

d,¥19,·rnmnarridrv•q,ne! 29 rhin •trir'C,•r•. rlp;In. mt•,rf,q,

=9.l' BLS b:drock

10.0

Page 1 of 1



Ul.RE ASSOCIATES
\ Comoam, of Se-,c• Apolicacon=. Inc-

400 Welmark Drive. Mclaan. Virginia 22102
WEI.I. CONSTRUCTION SUMMARY

ProjeCC : Ni 9,3,4 rm r. 1.1 q & 17'Ry Owner: - 11<;AF Well No.: 9-4

Drilling Summary:

Tocal Depch: 9.70 BLS Orillers: J. Genovese/Emoire

Borehole Diamecer(s): 6.00'

Rig Type: CXE-45

Elevacion: Land Surface: 585.59' Bic(s): Auger

Top of Casing: 588.59' Drilling Fluid Type: .nnp

Supervisory Geologisc:A,Wickline.C,Krueer Amounc Use:

Log Book No. 2 pp. 16-17 Wacer Level: 7.62' BTC

Well Design:
...... iZE,............

........... .1......... Casing: Macerial: pVC · Screen: Material: PvC

.......

...........

........... . 6...•'.'

........... .6.'.::.
Diameter: 2.0" ID-2.5" OD Diamecer: 2.00' ID

............ .6'.'...:•

........... J..........

............ ...... Sloc: 10/inchLen5ch: 12.7"

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

........r. $........

.................. t.:2223 Filcer: Macerial: 4Q sand Seccing: 5.7-9.7' BLS

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

......... >Xfox
C.6:<4.5 Seffing: 3.7-9.7' BLS Seals: Type: Bentonite Pellets

1-r......

IE E.
SeCE ing : I 7-1 7 0 .re Surface Casing:4,00' ID steel w/lock

#l Portland Cement: Bentonite
Grpuc: Type: 19,1 Seccing: 2.7-3.7' BLS

2:'::0%:: 'tiess€Utx·.·:fr*,

323.-/.:2
.W-•::41:•

'AVA··1:.i·.>Sh?E:if 614£:42£::
......... g.23:65

...

pa·:m:t··-0:454

243;04·- 10X·.35·

9.48%41*ily.*·

:E·::::'-- --4:::/.:7.:'·St
.EAR..:.)===*2%6fr...P
rAN#F-Wjmp

wey-Kid:==*424%
#*9993==11€5:3

Other:

Tim• Log: Started Completed

Drilling: 10/24/84 1510 10/24/84 1532

Inscallacion: 10/24/84 1537 10/24/84 1557

Wacer Level Reading: 10/24/84 1545 11/9/84 1415

Deve lopmenc : 11/08/84 0936 11/8/84 1052

Well Develop,enc:

Mechod/Equipmenc: Baller

Stacie Depth co Wacer:

Pumping Depch co Wacer:

Pumping Race:
Volume Pumoed: 4.2 gal

t

.....



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log Book/Page No.

Drilling Company
Rig Type

Driller

Drilling Started -

Drilling Completed

d Surface

MW 1 -6 Development

Date : 8/9/89

1,135.015.462 Type : BAILER

406,554.858 Volume Purged : 1/2 GAL

TOP OF PVC CASING (bailed well dry twice)
59&73 MSL

STEEL CASING WrTH Water Level/Date: 8.82 BTOC/10-04-89

LOCKING CAP 589.91 MSL

S. 1<ELLER

8/22-26 Hydraulic Conductivity:,NA
EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER

P. BENCE

1300 Han-28-89

1520 HR/7-28-89

MONITORING WELL AS-BUILT
Top of PVC Flush
Joint Riser with

Vented PVC Cap

44"x5- Steel
Concrete -Casting with

0.00 595.15 :br Cap and Lock

BLS MSL

Top of PVC Flush Joint Riser  + 3.58 598.73

Measured at Reference Point

CemenUBentonite Grout TOP 0.00 595.15

Bottom 1.30 593.85

Nominal 8---@*
2' I.D. Schedule 40 PVC Top   + 3.58 598.73 Borehole SN

Flush Joint Riser Bottom 2.80 59235

Bentonite 1/40 Pellet TOP 1.30 593.85

Seal Bottom 2.30 592.85

Top 2.80 592.35

Bottom 5.70 589.45

r--3-x5' Steel
0 ' Guard Post

86*·.21 W Land
Surface

 Flush Joint Riser
910

 Cement/BentoniteGrout

liell
0®, Bentonite
r.0- Pellet

= Seal
*0--Sand Pack

2' I.D. Schedule 40 PVC

Flush Joint Screen
0.010' Slot

WW

;2 Flush Joint Screen:
0.010" slot

1*£:tua:2292
1 =*=WO.Memb
ux=mpag2nt·.

40 Sand Pack Top 2.30 592.85

Bottom 5.70 589.45
Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 5.70 589.45

Att measurements in feet unless otherwise noted
. _ AhAve Land Surface

Wow Land Surface

ean Sea Level Datum

lelow Top of CasingBi w- E

........

-i-/ Ii",.,9 ".=.

E V.V.·-

6.../.U



MONITORING WEL! CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)

Northings

Eastings
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log BoolUPage No.

Drilling Company

Rig Type
[killer

Drilling Started

Drilling Completed

MW 1-7

1,136,271.962

407,140.816
TOP OF PVC CASING

605.80 MSL

STEEL CASING WTTH

LOCKING CAP

J. VANDERSUCE

2/75-79

EMPIRE SOILS INVESTIGATION

CME-55: HOLLOW-STEM AUGER

A. KOSKE

1005 HR/7-18-89

1135 HR/7-18-89

MONITORING WELL AS-BUILT

BLS MSL

Development

Date : 7/25189

Type : BAILER

Volume Purged : 16.75 GAL

(bailed well dry twice)

Water Level/Date: 11.81 BTOC/10-04-89

593.99 MSL

Hydraulic Conductivity: NA

Top of PVC Flush
Joint Riser with

Vented PVC Cap

Land Surface 0.00 603.00

Top of PVC Flush Joint Riser + 2.80 605.8

Measured at Reference Point

Cement/Bentonite Grout Top 1.20 604.20

Bottom 4.20 598.80

2" I.D. Schedule 40 PVC Top + 2.80 605.8

Flush Joint Riser Bottom 11.70 591.3

Bentonite 1/4' Pellet Top 4.20 598.80

Seal Bottom 6.20 596.80

2' I.D. Schedule 40 PVC Top 7.20 595.80

Flush Joint Screen Bottom 11.70 591.30

0.020' Slot

40 Sand Pack TOP 6.20 596.80

Bottom 11.70 591.30

44'xE- Steel
Concrete ,Casting with

./r Cap and Lock

;-6-3 -x" Steer

Guard Post

  Land
4-- Surface

Flush Joint Riser

Nominal 8 - --42®j "M-'
Borehole %*Zi VA Cement/Bentonite

41/, VOZ Gtoug
Bentonite

W  Peller
347:1 Seal
.3.,c==60.•19-Sand Pack

......

c=.290 Flush Joint Screen:
eil.:. O.01(3" Slot
Ng::22:EF-''
52:=0;02

Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 11.70 591.30

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Bqlow Top of Casing

-----------
1-i- ...... i"/// *....



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Nonhings

Eastings
Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist
Log BoolUPage No.
Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

d Surface

MW 2-4 Development
Date : 8/9/89

1,135,201505 Type : BAILER

406,884.320 Volume Purged : 1.0 GAL

TOP OF PVC CASING (bailed well dry twice)
599.71 MSL

STEEL CASING WrTH Water Level/Date: 5.83 BTOC /10-04-89

LOCK]NG CAP 593.88 MSL

& KELLER

8/18-21  'Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER

P. BENCE

0805 HR/7-28-89

1120 HR/7-28-89

MONITORING WELL AS-BUILT
Top of PVC Flush
Joint Riser with

BLS MSL Vented PVC Cap

44"XE- Steel
Concrete Casting with

0.00 595.15

,--3'xi' Steel

Cap and Lock

Top of PVC Flush Joint Riser                                                                    + 2.41 599.71

Measured at Reference Point 2

Guard Post

1.. Land

/M-- Surface

E3=39Cement/Bentonite Grout Top aoo 595.15 *7

Bottom 1.50 593.65

Nominal 8-

2' I.D. Schedule 40 PVC Top + 2.41 597.56 Borehole

Flush Joint Riser Bottom 3.50 591.65

- Flush Joint Riser

g Cement/Bentonite
4 Grout

Top 1.50 593.65

Bottom 2.50 592.65

Top 3.50 591.65

Bottom 5.20 589.95

Bentonite 1/4' Pellet

Seal

Bentonite

• Pellet

Seal

-Sand Pack

2' I.D. Schedule 40 PVC

Flush Joint Screen

0.0100 Slot

t? Flush Joint Screen:
!90.010" Slot

J:

.=84.3

40 Sand Pack Top 2.50 592.65 Borehole Total Depth
Bottom 5.20 589.95

S

NCT TO SCALE

8' Borehole Total Depth 5.20 589.95

All measurements in feet unless otherwise noted

+ - Above Land Surface

Wow Land Surface

ean Sea Level Datum

lelow Top of Casing

-



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Nonhings
Eastings
Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist

Log Book/Page No.
Drilling Company
Rig Type

Driller

Drilling Started

Drilling Completed

Land Surface

7/28/88

BAILER

MW 3-7 Development

Date :

1,134.719.376 Type :

408.019.089 Volume Purged : 1.2 GAI

TOP OF PVC CASING Mailed well dry twice)
590.85 MSL

STEEL CASING WTTH Water Level/Date: 6.79 BTOC /10-04-89

LOCK]NG CAP 584.06 MSL

& KELLER

8/3-8 Hydraulic Conductivity: NA
EMPIRE SDTES INVESTIGATION
FAIUNG F-6; HOLLOW-STEM AUGER
P. BENCE

1000 HR/7-27-89
1430 HR/7-27-89

MONITORING WELL AS-BUILT Top of PVC Flush
Joint Riser with

BLS MSL Vented PVC Cap

44-xE- Steel
Concrete ,Casting witt:

0.00 587.93       $ Cap and Lock

Top of PVC Flush Joint Riser
Measured at Reference Point

CemenUBentonite Grout

2' I.D. Schedule 40 PVC

Flush Joint Riser

+ 2.92 590.85

Top aoo 587.93

Bottom 1.50 586.43

TOP + 2.92 590.85

Bottom 3.50 584.43

1 r-•-3'xE' Steel
1 ' Guard Post

8201 13/1 F.1 Land
'81 1 i DA-- Surface

teW=/05/:142%6 F#BLQ*lit'a"/430

*. Flush Joint Riser
Nominal 8--

Borehole :i!£Cement/Bentonite
* Grout
4»
IR, Bentonite
F- Pellet

Bentonite 1/40 Pellet
Ek? Seal

?1:0 KN*
Seal 16€*R>tr-Sand Pack

20 1.D. Schedule 40 PVC TCP 3.50 584.43 \- €*No•:7.4 Flush Joint Screen*i: 0.010- Slot
Flush Joint Screen Bottom 5.00 582.93

0.010' Slot Dli,MEEtttioE

Top 1.50 586.43

Bottom 2.50 585.43

r,g

40 Sand Pack Top 2.50 585.43 Borehole Total Depth

Bottom 5.00 582.93

NOT TO SCALE

80 Borehole Total Depth 5.00 582.93

All measurements in feet unless otherwise noted
+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

--

-- I - - I - - - lili-* ..Ill-



MONITORING WELL CONSTRUCTION SUMMARY

11 No.
-[ocation C NY. Coord.)

Nonhings

- Ece.ir,gs
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist

Log-Book/Page No.

Drilling Company
Rig Type

Driller

Drilling Started

Drilling Completed

Land Surface

MW 4-4 Development
Date : 8/9/89

1,135,271.366 Type : BAILER

406,236.984 Volume Purged : 35 GAL

TOP OF PVC CASING mailed well dry twice)
600.87 MSL                                         ,

STEEL CASING WTTH Water Level/Date: 8.65 BTOC /10-04-89

LOCKING CAP 592.22 MSL

S. Ka-LER

&9-16 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION

FAIUNG AG: HOLLOW-STEM AUGER
P. BENCE
1510 HR/7-27-89

1730 HR/747-89

MONITORING WELL AS-BUILT
Top of PVC Flush
Joint Riser with

BLS MSL Vented PVC Cap

44"xE' Steel

Concrete / ,Casting with
0.00 598..35 • -----f---0 cap and Lock

1.

- 7.-3 "xi' Steel

Top of PVC Flush Joint Riser                                                         + · 2.52 600.87 L.·q-be>I ' Guard Post

Measured at Reference Point 1 131 #7 0- tua:face
enUBentonite Grout

92
86¥ Flush Joint Riser

Nominal
Cement/Bentonite

2' I.D. Schedule 40 PVC Top + 2.52 600.87 Borehole
M Grout

Flush Joint Riser Bottom 5.10 593.25 *

Top 0.00 598.35

Bottom 3.10 595.25

8-

%41•.•Bentonite 1/4' Pellet Top 3.10 595.25

Seal Bottom 4.10 594.25

Bentonlte

' Pellet

Seal

-Sand Pack
*4•le.1 - 3

20 1.D. Schedule 40 PVC TCP 5.10 593.25 @* Flush Joint Screen
;'SE?/ O.OlD- Slot

Flush Joint Screen Bottom 10.20 588.15

0.010" Slot $3:':=·rts

40 Sand Pack - TOf 4.10 594.25 :6-0.0...C
Borehole Total Depth

Bottom 10.20 588.15

NOT TO SCALE

8' Borehole Total Depth 10.20 588.15

All measurements in feet unless otherwise noted

+ - Above Land Surface

BSL - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of CasingI--

---

 I,I,"/"" "'I."'I.. I.......... I'll.....'I 'I......... ............ 1 1



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Earnings

Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log BooldPage No.

Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

MW 5-5

1,135.978.964

402,436.767

TOP OF PVC CASING

600.37 MSL

STEEL CASING WTTH

LOCK]NG CAP

S. KELLER

3,136-145

-EMPIRE SOILS INVESTIGATION

CME 45:HOLLOW-STEM AUGER

K FULLER

1520-1700 HR/7-25-89

0800-1150 HR/7-26-89

Development

Date : 7/28/89

Type : BAILER

Volume Purged : 5 GAL

(bailed well dry twice)

Water Level/Date: 15.36 BTOC /10-04-89

585.01 MSL

Hydraulic Conductivity. NA

MONITORING WELL AS-BUILT

BLS MSL

Concrete

Land Surface 0.00 597.81

Top of PVC Flush Joint Riser  + 2.56 600.37

Measured at Reference Point
tel 12

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

., cap and

44*xY

,Casting

:TE'21 CP•

£-7- 03'

i·.

Steel

With

LocK

3-x5' Steel

Guard Post

Land

-- Surface

CemenUBentonite Grout TOP 2.00 599.81

Bottom 4.00 593.81 12».4 Flush Joint Riser

Nominal Ke

%Cement/Bentonite20 1.D. Schedule 40 PVC Top + 2.56 600.37 Borehole
N.4 Grout

Flush Joint Rig Bottom 6.00 591.81

Bentonite 1/4' Pellet Top 4.00 593.81

Seal Bottom 5.00 592.81 4-

Bentonite

' Pellet

Seal

-Sand Pack

20 1.D. Schedule 40 PVC Top 6.00 591.81 0¥VE!:CA Flush Joint Screen:
09..E O.010- Slott

Flush Joint Screen Bottom 15.10 582.71

0.010 Slot
*2200

40 Sand Pack Top 5.00 592.81

Bottom 15.10 582.71
Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 15.10 582.71

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

------=- .........0 -



MONITORING WELL CONSTRUCTION SUMMARY

)  INo.
W-Iation C NY. Coord.)

Northings
. astings

Reference Point

Reference Point Bev.

1 Type of Security

Supervisory Geologist

Log Book/fage No.
1 Drilling Company

Rig Type

Driller

 Drilling StanedDrilling Completed .

Land Surface

MW 8-5

1.136.500.592
402.754.00.5

TOP OF PVC CASING
600.20 MSL

STEEL CASING WITH
LOCK]NG CAP
S. la-LER

3/126-135

EMPIRE SOILS INVESTIGATION
CME 45;HOLLOW-STEM AUGER
k FULLER

0900 HR/7-25-89

1410 HR/7-25-89

MONITORING WELL AS-BUILT

BLS MSL

Development

Date : 811/59

Type : BAILER

Volume Purged : 4.5 GAL

(bailed well dry twice)

Water LeveUDate: 13.71 BTOC /10-04-89

586.49 MSL

Hydraulic Conductivity: NA

Top of PVC Flush
Joint Rlser wltn

Vented PVC Cap

44"XE- SteelConcrete 1 .castlna .lut
 Cap and LocK

1
Top of PVC Flush Joint Riser
Measured at Reference Point

enUBentonite Grout

2- I.D. Schedule 40 PVC

Flush Joint Riser

Bentonite 1/4' Pellet

Seal

1
2" I.D. Schedule 40 PVC
Flush Joint Screen

1 0.010' Slot

0.00 597.79

+ 2.41 600.2

Top 2.00 599.79

Bottom 4.00 593.79

Top • 241 600.2

Bottom 6.00 591.79

Top 4.00 593.79

Bottom 5.00 592.79

Top 6.00 591.79

Bottom 12.70 585.09

E--3-
x5' Steel

Guard Post

£92' FEE 0 Land
PM Q8321,:.*1 M.-· Surface

**7>1 ..8 Flush Joint Riser

Nominal 8- .. Borenole' **95 095D•Cement/Bentonite
%10 @A# Grout
  Bentonlte
  Pellet
*51 [Gaw? Seal
W.1 44
lk'EI-- Sand Pack
24-VQI•:9.0 Flush Joint Screen:

& =:i:k

40 Sand Pack , Top 5.00 59279

Bottom 12.70 585.09

Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 12.70 585.09

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface
MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

1



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log Book/Page No.
Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

MW 8-6

1,136,795.024

403.069.895

TOP OF PVC CASING

601.21 MSL

STEEL CASING WrTH

LOCKING CAP

S. KELLER

3/107-117

EMPIRE SOILS INVESTIGATION

CME 45:HOLLOW-STEM AUGER
K FULLER

1410 HR/7-21-89

1730 HR/7-21-89

7125189

BAILER

Development

Date :

Type :

Volume Purged : 7.5 GAL

(bailed weil dry twice)

Water LeveUDate: 14.88 BTOC /10-04-89

586.33 MSL

Hydraulic Conductivity: NA

MONITORING WELL AS-BUILT

BLS MSL

Land Surface 0.00 598.59

Top of PVC Flush Joint Riser + 2.62 601.21

Measured at Reference Point

CemenUBentonite Grout Top 1.50 600.09

2* I.D. Schedule 40 PVC Tcp + 2.62 601.21

Flush Joint Riser Bottom 6.50 592.09

Top of
Joint

Vented

Concrete

44

Ca

Ca

S1

Bottom 4.50 594.09

Nominal 8 - ..,*
Borehole

FVC Flush

Riser witn
PVC Cap

i"x:' Steel
sting witn

p and LocK
3-xE' Steel

uard Post

9 0 Land

lf Surface
W.'
i¥ Flush Joint Rizer

Cement/Bentonite
·24 Grout

Bentonite

Bentonite 1/40 Pellet Top 4.50 594.09

Seal Bottom 5.50 593.09 N:-:3 B*

• Pellet

seal

-Sand Pack

2- I.D. Schedule 40 PVC Top 6.50 592.09
0)·P.•EEL••141:
St'MEk=:2 Flush Joint Screen:

Flush Joint Screen Bottom 14.20 584.39 0»'•E=' ..uy 0.010- Slot

0*ME:*i
0.010' Slot

Bottom 14.20 584.39

40 Sand Pack Too 5.50 593.09 teC»GO.f'A
Borehole Total Deptn

NOT TO SCALE

8" Borehole Total Depth 14.20 584.39

Atl measurements in feet unless otherwise noted
+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing........ ........ ........ ........ ........ ........ ........ ....... ./.../.1/
-- - Il = - - W 1 - L



MONITORING WELL CONSTRUCTION SUMMARY

liNo.

ation ( NY. Coord.)
Nonhings

Eastings

Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist
Log Book/Page No.
Drilling Company

Rig Type
Driller

Drilling Started
' Drilling Completed

Land Surface

MW 9-5 Development

Date : 8/12/89

1,134,030.935 Type : BAILER

397,220.580 Volume Purged : 3.5 GAL

TOP OF PVC CASING Mailed well dry twice)

588.80 MSL

STEEL CASING WTTH Water LeveUDate: 7.79 BTOC /10-04-89

LOCKING CAP 581.01 MSL

S. KELLER

8/34-40 Hydraulic Conductivity: NA
EMPIRE SOICS INVESTIGATION

FAIUNG F-6: HOLLOW-STEM AUGER
P. BENCE

1340 HR/7-31-89

1610 HFV7-31-89

MONrrORING WELL AS-BUILT
Top of PVC Flusn
Joint Riser witn

BLS MSL Vented PVC Cap

44"xf- Steel

0.00 585.41
Concrete Casting witn

Cap and LocK

+ 3.39 588.8 41
[.31 19»22tNb'

Top of PVC Flush Joint Riser
Measured at Reference Point

enentonite Grout Top U.(JO 5215.4 7 0
Bottom 1.20 584.21

1 ..r- r--3 'x" Steel
Guard Post

Land

Surtace

I Flush Joint Riser7, "/

Nominal 8---#
2' I.D. Schedule 40 PVC Top + 3.39 588.8 Borehole <H Cement/Bentonite

-p Grout

Flush Joint Rig ge9

Bentonite 1/4' Pellet

Seal

20 1.D. Schedule 40 PVC Top 2.70 582.71

Flush Joint Screen Bottom 8.40 577.01
19...E

0.0100 Slot

96 Bentonite
- Pellet

8,"? Seal

.k#•il)-Sand Pack

7:m
•:9.t? Flush Joint Screen:
770.01(- Slot

RE'i

l

40 Sand Pack Top 2.20 583.21 6
Bottom 8.40 577.01

Borehole Total Depth

NOT TO SCALE

8'· Borehole Total Depth 8.40 577.01

All measurements in feet unless otherwise noted
+ - Above Land Surface
BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

6-....1

Bottom 2.70 582.71

i
Top 1.20 584.21

Bottom 2.20 583.21



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Cobrd.)
Nonhings

Earnings

Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist

Log Book/Page No.

Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

8/2/89

BAIL_ER

MW 9-6 Development

Date :

1,134,055.305 Type :
397,333.770 Volume Purged : 30 GAL

TOP OF PVC CASING (bailed wA dry twice)
588.64 MSL

STEEL CASING WITH Water Level/Date: 6.37 BTOC /10-04-89

LOCKING CAP 582.27 MSL

S. KELLER

8/27-33 Hydraulic Conductivity: NA

EMPIRE SOILS INVEST]GATION -

FAIUNG F-6; HOLLOW-STEM AUGER

P. BENCE

0935 HFV7-31 -89

1155 HR/7-31-89

Land Surface

Top of PVC Flush Joint Riser
Measured at Reference Point

CemenUBentonite Grout

MONITORING WELL AS-BUILT

BLS MSL

0.00 585.44

Top 0.00 585.44

Bottom 1.20 584.24

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

44.x!- Steel
Concrete 1 .Casting witn

-9, Cap and LocK

1 F= 1 r-]'%5' Steel
Guard Post

 29»1- W- Srace

 Flush Joint Rlier

+ 3.20 588.64 ILL

Nominal 8--  Cement/Bentonite2- I.D. Schedule 40 PVC Top + 3.20 588.64 Borehole

*6 Grout
Flush Joint Riser Bottom 2.70 582.74

Bentonite 1/40 Pellet Top 1.20 584.24

Seal Bottom 2.20 583.24

Bentonite

• Pellet

Seal

-Sand Pack
r.€164

2' I.D. Schedule 40 PVC Top 2.70 582-74  Flush Joint Screen
Flush Joint Screen Bottom 7.30 578.14 kie:*i:?0 0.010- slot
0.0100 Slot ™:S=0;0

Eh

40 Sand Pack Top 2.20 583.24
Borehole Total Depth

Bottom 7.30 578.14

NOT TO SCALE

80 Borehole Total Depth 7.30 578.14

All measurements in feet unless othenvise noted

• - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

-'- - - =----- -I./.*./# ........- - Ill -"I- .- .- .'.1



MONITORING WELL CONSTRUCTION SUMMARY

'1 No.

ation ( NY. Coord.)
Nonhings

Earnings
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log BooldPage No.

Drilling Company

Rig Type
Driller

Drilling Started
Drilling Completed

MW 9-7 Development

Date : 7/28/89

1,133.982.874 Type : BAILER

397,424.979 Volume Purged : 18.5 GAL

TOP OF PVC CASING (bailed weii dry twice)
588.88 MSL

STEEL CASING WrTH Water LeveUDate: 7.44 BTOC /10-04-89

LOCKING CAP 581.44 MSL

J. VANDERSUCE

6/3-13 Hydraulic Conductivity: NA

EMPIRE SOILS- INVESTIGATION

CME 55: HOLLOW-STEM AUGER
A. KOSKE

1015 HR/7-24-89

1130 HR/7-24-89

MONITORING WELL AS-BUILT
Top of PVC Flush
Joint Riser witn

BLS MSL Vented PVC Cap

Concrete

Land Surface 0.00 585.47

44-xf- Steel

-Casting witn
A#- Cap and LocK

r---3 ·xE' steel
Top of PVC Flush Joint Riser 1 + Guard .Post

Land
Measured at Reference Point 921**1 "1302*EN M*-- Surface

126€>5,5menUBentonite Grout Top 1./0 525/.1/

Bottom 2.70 582.77 *EL d 'Ad

+ 3.41 588.88

Nominal

20 1.D. Schedule 40 PVC TOP + 3.41 588.88 Borehole

Flush Joint Riser Bottom 4.70 580.77

00 Flush Join._ Riser

 Cement/Bentonite
24 Grout

Bentonite 1/40 Pellet Top

Seal Bottom

2 I.D. Schedule 40 PVC Top

Flush Joint Screen Bottom

0.010* Slot

40 Sand Pack TOP ,

2.70 582.77

3.70 581.77

4.70 580.77

9.70 575.77

3.70 581.77

X4•.•1

4 Bentonite
fl- Pellet
k? Seal ·
€2

=1•04••-Sand Pack
04:02
EEL:j*/.Pr Flush Join: Screen:

5*•.mi o.olo- slet

Bottom 9.70 575.77
'Borehole Total Depth

NOT TO SCALE

8" Borehole Total Depth 9.70 575.77

All measurements in feet unless otherwise noted
+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

-------"..I:'----



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)

Northings

Eastings
-Reference Point

R:faronce Point Bev. :

Type of Security

Supervisory Geologist :

Log Book/Page No.

Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

MW 9-8

1,134,090.620

397.330.103

TOP OF PVC CASING

587.86 MSL

STEEL CASING WITH

LOCKING CAP

J. KING

11/29-33

EMPIRE SOILS INVESTIGATION

CME 55: HOLLOW-STEM AUGER

A. KOSKE

1028 HR/4-13-90

1055 HFV4-13-90

4/16/90

Development

Date :

Type : BAILER

Volume Purged : 20 GAL

(bailed well dry twice)

Water LeveUDate: 6.47' BTOC/4-19-90

581.39 MSL

Hydraulic Conductivity. NA

Land Surface

Top of PVC Flush Joint Riser

Measured at Reference Point

CemenUBentonite Grout

20 I.D. Schedule 40 PVC

Flush Joint Riser

Bentonite 1/40 Pellet

Seal

2' I.D. Schedule 40 PVC

Flush Joint Screen

0.010' Slot

MONrrORING WELL AS-BUILT

BLS MSL

0.00 585.51

+ 2.35 587.86

Top aoo 585.51

Bottom 1.00 584.51

Top + 2.35 587.86

Bottom 3.00 582.51

Top 1.00 584.51

Bottom 2.00 583.51

Top 3.00 582.51

Bottom 8.00 577.51

Top of PVC Flush
Joint Riser with

Vented PVC Cap

44.x5- Steel
Concrete ,Casing with

r Cap and Lock
x5' Steel
tard Post

' Surface

f *24.94
iL,w.*.2*149&*

iN /, lush Joint Riser

Nominal 8" -4'Lh ement/Bentonite
Borehole

rout

Bentonite

Pellet
Seal

14::=Le. 40--Sand Pack

0 #.-Pk- Flush Joint Screen:
84;4**MM:0.010" Slot

§08 G

84

F

40 Sand Pack Top 2.00 583.51 Borehole Total Depth

Bottom 8.00 5TL51

NOT TO SCALE

8' Borehole Total Depth 8.00 577.51

All measurements in feet unless othenvise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

---- ./-Il



MONITORING WELL CONSTRUCTION SUMMARY

No.
tion ( NY. Coord.)

Yronhings
Earnings

-Reference Point

Reference Point Bev. :

Type of Security

Supervisory Geologist :
Log Book/Page No.

Drilling Company
Rig Type

Driller

Drilling Started

Drilling Completed

: MW 9-9

: 1,134,079.683

: 397,284.665

: TOP OF Pvc CASING

58L63 MSL

: STEEL CASING WITH

: LOCK]NG CAP

J. KING

: 11/32-39

: EMPIRE SOILS INVESTIGATION

: CME 55; HOLLOW-STEM AUGER

: A KOSKE

: 1145 HR/4-13-90

: 1214 HFV4-13-90

Development

Date : 4/16/90

Type : BAKER

Volume Purged : 20 GAL

Mailed well dry twice)

Water Level/Date: 4.19' BT004-19-90

583.44 MSL

Hydraulic Conductivity: NA

MONITORING WELL AS-BUILT
Top of PVC Flush
Joint Riser with

BLS MSL Vented PVC Cap

44'x5' Steel
Concrete /Casing with

Land Surface 0.00 585.18 * Cap and Lock
rl-3"x5' Steel

Top of PVC Flush Joint Riser + 2.45 587.63

Measured at Reference Point 141 2476M'%:4 *t Bit-- Surface

nUBentonite Grout Top 0.00 585.18

Bottom 1.00 584.18 Flush Joint Riser

Nominal

2" I.D. Schedule 40 PVC Top + 2.45 587.63
Borehole

Flush Joint Riser Bottom 2.50 582.68

Bentonite 1/40 Pellet Top 1.00 584.18

Seal Bottom 2.00 583.18

2' I.D. Schedule 40 PVC Top 2.50 582.68

Flush Joint Screen Bottom 7.50 577.68

0.010" Slot

40 Sand Pack Top 2.00 583.18

Bottom 7.50 577.68

Jement/Bentonite
irout

Bentonite

Pellet
Seal

2IN <Ng
44•'Ep¢>0--Sand Pack

Flush Joint Screen:

49.:· =s:ru- 0.010" Slot

Mi:. MENU
A..2 ···67.5

Borehole Total Depth

NOT TO SCALE

80 Borehole Total Depth 7.50 577.68

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.

Northings

Earnings

Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist

Log Book/Page No.

Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

MW 10-4

1,133,8.0.635

406,563.118

1 OP OF PVC CASING

589.39 MSL

STEEL CASING WrTH

LOCKING CAP

S. KELLER

388-105

EMPIRE SOILS INVESAGATION

CME 45; HOLLOW-STEM AUGER

K FULLER

0825 HR/7-21 -89

1325 HR/7-21-89,

7/25/89

BAILER

Development

Date :

Type :

Volume Purged : 17 GAL

(bailed well dry twice)

Water LeveUDate: 7.44 BTOC /10-04-89

581.95 MSL

Hydraulic Conductivity: NA

Land Surface

Top of PVC Flush Joint Riser
Measured at Reference Point

MONITORING WELL AS-BUILT

BLS MSL

0.00 586.96

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

44xE- Steel

Concrete .Casting wit-

$ Cap and LocK
-3 -xE' Steel
Guard Post

Land

- Surface

+ 2.43 589.39

Cement/Bentonite Grout Top 1.50 588.46 /ir-

Bottom 2.50 584.46
-- Flush Joint Riser

Nominal

2' I.D. Schedule 40 PVC Top + 2.43 589.39 Borehole

Flush Joint Aiser Bottom 4.50 58246

,Cement/Bentonite
Grout

Bentonite 1/40 Pellet Top 2.50 584.46

Seal Bottom 3.50 583.46

Bentonite
- Pellet

Seal

-Sand Pack

2" I.D. Schedule 40 PVC Top 4.50 582.46

Flush Joint Screen Bottom 7.90 579.06

0.0100 Slot

40 Sand Pack Top 3.50 583.46

Bottom 7.90 579.06

AW•==F).9 Flush Joint Screen:

06020.01(- Slot
aN•.•E•,1*:

Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 7.90 579.06

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

<WE l:WRIV b/:**Id
haiilill



MONITORING WELL CONSTRUCTION SUMMARY

//Na

ation C NY. Coord.)
Northings

| - Reference PointEastings

Reference Point Elev.

Type of Security

Supervisory Geologist

Log Book/Page No.
Drilling Company
Rig Type

Driller

1 Drilling Started
Drilling Completed

1

Land Surface

MW 13-1

1,135,368.599

402,262.472

TOP OF PVC CASING

598.91 MSL

STEEL CASING WTTH

LOCKING CAP

J. VANDERSUCE

2/111-115

EMPIRE SOILS INVESnGAnON

CME 55: HOLLOW-STEM AUGER
A. KOSI<E

1004 HFV7-19-89

1040 HR/7-19-89

MONrTORING WELL AS-BUILT

BLS MSL

a 00 595.79

Development
Date : 7125159

Type : BAILER

Volume Purged : 5.2 GAL

(bailea well dry twice)

Water LeveUDate: 9.62 BTOC/10-04-89

589.29 MSL

Hydraulic Conductivity: NA

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

44-xE- Steel
Concrete ,Casting wit: .., c.p .na Loc.

Top of PVC Flush Joint Riser
1 Measured at Reference Point

ienUBentonite Grout

20 I.D. Schedule 40 PVC

1
Flush Joint Riser

Bentonite 1/4' Pellet

Seal

1
2' I.D. Schedule 40 PVC

Flush Joint Screen

1 0.010' Slot

40 Sand Pack

1
80 Borehole Total Depth

+ 3.12 598.91

Top 2.00 597.79

Bottom 3.00 592.79

Top + 3.12 598.91

Bottom 5.00 590.79

Top 3.00 592.79

Bottom 4.00 591.79

Top 5.00 590.79

Bottom 7.30 588.49

Top 4.00 591.72

Bottom 7.30 588.49

7.30 588.49

E-'--3 Ix! ' Steel
p--4 0..I-••.--41 ,-,-1·__--__-- 2„Guard Postt

El R:23**0 me1327;2<1 b'.4-Latace

< 1 Flush Joint Riser

Nomnal 8 -..§*88 3kicement/BentoniteBorehole
2459 t#3rGrout
 IIB Bentonite
  Pellet
&73 FA Seal

J..c.4.4--Sand Pack

R#-79 •Mf.t? Flush Joint Screen:
5,4. .i<.I' 0.010- Slot

Borehole Total Depth

NOT TO SCALE

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

1.



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings

Reference Point

Aeierence Point Bev.

Type of Security

Supervisory Geologist
Log Book/Page No.
Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

: MW 13-2

: 1,135,367.348
: 402,380.496

: TOP OF PVC CASING
597.99 MSL

: STEEL CASING VWTH

: LOCKING CAP
: S. KELLER

: 3/74-80

--t---- EMPIRE SOILS INVESTIGATION

: CME 45: HOLLOW-STEM AUGER
: K FULLER

: 1030 HR/7-19-89

: ' 1545 HFV7-19-89

7/25/89

BAILER

Development

Date :

Type :
Volume Purged : 265 GAL

(bailed weli dry iwice)

Water Level/Date: 10.08 BTOC /10-04-89

587.91 MSL

Hydraulic Conductivity: NA

Land Surface

Top of PVC Flush Joint Riser
Measured at Reference Point

CemenUBentonite Grout

2- I.D. Schedule 40 PVC

Flush Joint Aiser

MONrrORING WELL AS-BUILT

BLS MSL

0.00 595.37

Top 2.00 597.37

Bottom 3.00 592.37

Top + 2-62 597.99

Top of PVC Flush
Joint Rlser vitn

Vented PVC Cap

Concrete ,Casting witn1 .% Cap and LocK

44-xE- Steel

r.-3 -xE' Steel
Guard Post

-01

W'l '0€3*822,23 F.: Land,=24 2- Surface

Flush Joint Riser

Cement/Bentonite

Borehole *£* 0Grout

2.62 597.99

Bentonite 1/40 Pellet Tcp 3.00 59237

Seal Bottom 4.00 591.37 m_m
Bentonite

' Pellet

Seal

-Sand Pack
r.·3

- 2- I.D. Schedule 40 PVC Tcp 5.00 590.37

Flush Joint Screen Bottom 7.50 587.87

0.010* Slot

40 Sand Pack Top 4.00 591.37

Bottom 7.50 587.87

*4*.HE Flush
e:'*57E o.olD

Borehol·

Joint Screen:
- Slot

e Total Depth

NOT TO SCALE

8- Borehole Total Depth 7.50 587.87

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing-             ./a/'"

Bottom 5.00 590.37



MONITORING WELL CONSTRUCTION SUMMARY

Il No.

1ation ( NY. Coord.)
Nonhings

Earnings
Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist
Log Book/Page No.

Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

Land Surface

MW 13-3

1,135,217.733

402,303.392

TOP OF PVC CASING

598.67 MSL

STEEL CASING WrTH

LOCK]NG CAP

S. KELLER

3/89-97

EMPIRE SOILS INVESTIGATION

CME 45; HOLLOW-STEM AUGER
K FULLER

1345 HR/7-20-89

1645 HR/7-20-89

MONITORING WELL AS-BUILT

BLS MSL

0.00 595.98

Development

Date : 7125189

Type : BAILER

Volume Purged : 3.7 GAL

Mailed well dry twice)

Water Level/Date: 8.09 BTOC /10-04-89

590.58 MSL

Hydraulic Conductivity: NA

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

44"x! Steel
Concrete ,Casting Wl tr

Ad< Cap and LocK1 9
Top of PVC Flush Joint Riser
Measured at Reference Point

menUBentonite Grout

20 1.D. Schedule 40 PVC

Flush Joint Riser

Top

Bottom

Top

Bottom

2.69 598.67

5.00 590.98

Nominal 8 ".
Borehole

x5' Steel
Guard Post

84 #fu<SES.*:£4 6:e- surface

./3 %6 Flush Joint Riser
't¥ "

Cement/Bentonite
bs,A 25¢Grout

Bentonite 1/40 Pellet

Seal

20 1.D. Schedule 40 PVC

Flush Joint Screen

0.0100 Slot

Top 3.00

Bottom 4.00

Top 5.00

Bottom 9.00

592.98

591.98

590.98

586.98

Bentonite

MEW+Z-sand pack

*'7;** Flush J01:= Screen

O»*•-.•.·,·- O.010- Slot
24•'.m'.• DK:

1$=» •WE,

40 Sand Pack Top 4.00 591.98 24*Fam**em
Bottom 9.40 586.58

Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 9.40 586.58

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing- - -* I --*- -- -- I- -- - - -I
Ill.-- -I."I /--- 'll./-*.



MONFORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings
-Reference Poini

Reference Point Bev.

Type of Security

Supervisory Geologist
Log BooldPage No.
Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

Land Surface

MW 13-4

1,135,211.071

402,351.638

TOP OF PVC CASU:G

598.38 MSL

STEEL CASING WITH

LOCK]NG CAP

S. KELLER

3/82-87

EMPIRE SOILS INVESTIGAMON

CME 45; HOLLOW-STEM AUGER
K FUUER

0810 HR/7-20-89

1205 HR/7-20-89

MONFTORING WELL AS-BUILT

BLS MSL

0.00 595.36

7/25189

BAILER

Development

Date :

Type :
Volume Purged : 4.0 GAL

(bailed well dry twice)

Water Level/Date: 9.31 BTOC /9-12-89

589.07 MSL

Hydraulic Conductivity: NA

Top of PVC Flush
Joint Riser witn

Vented PVC Cap

44-xY- Steel
Concrete Casting witr

Cap and LocK

1 FE I
Top of PVC Flush Joint Riser

r.-3-x" Steel :2i6=¤md UGuard Post
Measured at Reference Point 01 [£2222bel lej Land

MEWRa*fRI vIEN;1*23 DZ-- surface
Cemer,UBentonite Grout Top 2.00 597.36 ***Sm@i@%381 j 

+ 3.02 598.38

Bottom 4.10 591.26
I Flush Joint Riser

20 I.D. Schedule 40 PVC Top + 3.02 598.38

Flush Joint Riser Bottom 6.10 589.26

Nominal 8-

Borehole 1/Grout

Cement/Bentonite

Ni

Bentonite 1/40 Pellet Top 4.10 591.26

Seal Bottom 5.10 590.26

Bentonite
' Pellet

Seal

-Sand Pack

20 I.D. Schedule 40 PVC Top 6.10 589.26 *• Flush Joint Screen
Flush Joint Screen Bottom 8.60 586.76 0.010- Slot

0.010" Slot

'r•'-•==·t,UM
40 Sand Pack Top 5.10 590.26

, Bottom 8.60 586.76
Borehole Total Depth

NOT TO SCALE

8' Borehole Total Depth 8.60 586.76

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

.liwiN ilial

./.i- liw... ma@'ll ././."



MONITORING WELL CONSTRUCTION SUMMARY

ion ( NY. Coord.)
Nonhings

astings
Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist
Log Book/Page No.

Drilling Company
Rig Type

Driller

007/ing Started

Drilling Completed

MW 1 -3D Development
Date : 8/25J89

1,135,232.325 Type : HAND PUMP

406,557.556 Volume Purged : 100 GAL

TOP OF PVC CASING

600.19 MSL

STEEL CASING WTTH Water LeveUDate: 7.49 BTOC/10-04-89

LOCKING CAP 59270 MSL

J. CARTER

10/81-89.99-102 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY

D. PAULOWSK!

0800-1530 HR/8/17/89

0830-1240 HR/8-23-89

MONITORING WELL AS-BUILT

BLS MSL

Land Surface 0.00 597.98

Top of PVC Flush Joint Riser + 2.21 600.19

Measured at Reference Point

4- I.D

St••1 4

Caaing

Land

Surfac

Nominal 10-

Borehole
-4

Top of PVC Flush
Joint kiser witn

Vented LocKina Cap

2- I.D. Schedule

I40 PVC Fluah
b>joint Rlier

 Cement/Bentonite

Grout

/ h

PVC

Scr

Threaded

 Steel easing Top 2.50 600.48

Bottom 14.70 583.28
Bedrock

Socket -'-I

Bedrock

Lockport
Dolomlte

CemenUBentonite Grout Top 0.00 597.98

Bottom 8.00 589.98

2" I.D. Schedule 40 PVC TOP + 2.21 600.19

Flush Joint Riser Bottom 13.80 584.18

Bentonite 4-

Pellet Seal and Pack
Bentonite 1/40 Pellet Top 8.00 589.98

Seal Bottom 12.00 585.98
Nominal

Boreno e

Bedrock Top 11.00 586.98

Socket Bottom 14.70 583.28 I.D. Schedule 40
Flush Joint

een: 0.010- Slot

2' I.D. Schedule 40 PVC Top 13.80 584.18

Flush Joint Screen Bottom 34.10 563.88

0.010'Slot

End Plug

40 Sand Pack TOP 12.00 585.98 NOT TO SCALE

Bottom 34.10 563.88

Borehole Total Depth 34.10 563.88

All measurements in feet unless otherwise noted

+ -  Land Surface

BLI Land Surface
MSPII,,an Sea Level Datum

 BTOC - Below Top of Casing



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Earnings

-Reference Point

Reference Point Elev.

Type of Security

Supervisory Geologist
Log Book/Page No.

Drilling Company

Rig Type
Driller

Drilling Started

Drilling Completed

MW 1-4D Development

Date : 8/25/89

1,135,014.684 Type : HAND PUMP

406,542.358 Volume Purged : 85 GAL

TOP OF PVC CASING

597.84 MSL

STEEL CASING WITH Water Level/Date: 10.97 BTOC/10-04-89

LOCKING CAP 586.87 MSL

J. CARTER

10/74-80,103-109 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY
D. PAULOWSE

0800-1630 HR/8-17-89

0800-1130 HR/8-24-89

MONITORING WELL AS-BUILT

BLS MSL
Top of PVC Flush
Joint Riser witn

4- I.D. Vented Locxing Cap

Land Surface 0.00 595.10 Steel ......6 2- I.D. Schedule

Caaing -7 r'e--o PVC Flush
-0,dl }9>xJoint RiserLand r

Top of PVC Flush Joint Riser  + 274 597.84 Surface

Measured at Reference Point
Yax.# cement,

INht#- eentonite
Borenole --15591 1*>21 Grout

.-

PVC

Scr

Threaded

40 I.D. Steel easing Top + 2.90 598.00

Bottom 10.20 584.90
Bedrock

Bedrock Lockport
Socket -r %/1 F Dolomite

Cement/Bentonite Grout Tcp 0.00 595.10

Bottom 3.80 591.30

Bentonite 4-

2= I.D. Schedule 40 PVC Top + 2.74 597.84 Pellet Seal

Flush Joint Riser Bottom 9.00 586.1 nd Pack
Bentonite 1/4' Pellet Top 3.80 591.30

Seal Bottom 7.80 587.30
Nominal 4

Borenole

Bedrock Top 5.75 589.35

Socket Bottom 10.20 584.90 ' 3. Schedule 40
Flush Joint

een: 0.010- Slot

2' I.D. Schedule 40 PVC Top 9.00 586.10

Flush Joint Screen BoNom 44.60 550.50

0.0100 Slot

End Plug

40 Sand Pack Top 7.80 587.30 NOT TO SCALE

Bottom 44.60 550.50

Borehole Total Depth 44.60 550.50

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

-- 1 - -



MONITORING WELL CONSTRUCTION SUMMARY

11 No.

ation ( NY. Coord.)

nhings

Eastings

Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist

Log BooldPage No.
Drilling Company
Rig Type

Driller

Drilling Started

Drilling Completed

MW 3-20 Development

Date : W23/89

1,135,637.502 Type : HAND PUMP

408,120.816 Volume Purged : 100 GAL

TOP OF PVC CASING

599.98 MSL

STEEL CASING WTTH Water LeveUDate · 10.92 BTOC /10-04-89

LOCKING CAP 589.06 MSL

J. CARTER

10/59-60,95-98 Hydraulic Conductivity: NA
EMPIRE SOILS INVESTIGATON

FAIUNG F-6: HOLLOW-STEM AUGER & AIR ROTARY

D. PAULOWSIC

1000-1630 HR/8-16-89

0800-1630 HR/8-22-89

Land Surface

Top of PVC Flush Joint Riser
Measured at Reference Point

MONITORING WELL AS-BUILT

BLS MSL

0.00 596.67

+ 3.31 599.98

4. :

Ste,

Ca,J

Land

Surface

Nominal 10
Borenole

Top of PVC Flush
Joint Riser witn

f Vented LocKing Cap

1  2- I.D. Schedule
*-40 PvC Flu.n
1..- Joint Riser

 Cement/Bentonite

Crout

I.D.

Lng

» Threaded

D. Steel easing Top + 3.50 600.17

Bottom 12.40 584.27
Bedrock

Bedrock · Pif Lockport
Socket Dolomite

CemenUBentonite Grout . Top aoo 596.67

Bottom 5.00 591.67

Bentonite 4-

2' I.D. Schedule 40 PVC Top + 3.31 599.98 Pellet Seal

6.and PackFlush Joint Riser Bottom 9.50 587.17

Bentonite 1/40 Pellet Top 5.00 591.67
Nominal 4

Seal Bottom 8.50 588.17 Borenole '

Bedrock Top 10.30 586.37

Socket Bottom 12.40 584.27

 2- I D. Schedule 40PVC Flush Joint

Screen: 0.010- Slot

2' I.D. Schedule 40 PVC Top 9.50 587.17

Flush Joint Screen Bottom 34.80 561.87

0.010" Slot

End Plug

40 Sand Pack Top 8.50 588.17 NOT TO SCALE

Bottom 34.80 561.87

Borehole Total Depth 34.80 561.87

All measurements in feet unless otherwise noted

+ - Above Land Surface

Wow Land Surface

ean Sea Level Datum

BTOC- Bqlow Top of Casing-/0-0.-0 .--.---- - -/-- - -

------
=-I'-

-



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings
-Reference Point

Reference Point Bev.

Type of Security

Supervisory Geologist

Log Book/Page No.
Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

MW 3-30 Development

Date : W18/89

1,134,710.032 Type : HAND PUMP

408,034.356 Volume Purged : 150 GAL

TOP OF PVC CASING

590.86 MSL

STEEL CASING WITH Water Level/Date: 5.08 BTOC /10-04-89

LOCKING CAP 585.78 MSL
J. CARTER

10/36-38, 71 -74 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION
FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY
P. BENCE

0800-1700 HR/8-10-89

0800-1630 HR/8-17-89

MONrTORING WELL AS-BUILT

BLS MSL
Top of PVC Flush
Joint Riser with

4- I.D.  Vinted LocKlng Cap
Land Surface 0.00 588.08 Stial a  I | 2- I.D. Schedule

1610-40 PVC Flu,h

Land , -in Et;>toint Ri,•r
Top of PVC Flush Joint Riser + 2.78 590.86 Surface

Measured at Reference Point
B301 cement,

Nominal 10- - [/7*I W'>1,• Bentonite
Borehole --I7/bl WA Grout

p Threaded

40 I.D. Steel easing Top + 2.80 590.88

Bottom 9.55 578.53
Bedrock

Bedrock Lockport
Socket --'-e=21 14 Dolomite

Cement/Bentonite Grout TOP 0.00 588.08

Bottom 2.25 585.83

Bentonite 4-

2' I.D. Schedule 40 PVC Top + 2.78 590.86 Pellet Seal

Flush Joint Riser Bottom 7.50 580.58 und Pack
Bentonite 1/4' Pellet Top 2.25 585.83

Seal Bottom 6.50 581.58
Nominal 4

Borehole

Bedrock Top 7.70 580.38

Socket Bottom 9.55 578.53 ... Z.D. Schedule 40
NEI#- PvC Flush Joint

Screen: 0.010- Slot

2" I.D. Schedule 40 PVC Top 7.50 580.58

Flush Joint Screen Bottom 32.40 555.68

0.010" Slot

End Plug

40 Sand Pack Top 6.50 581.58 NOT TO SCALE

Bottom 32.40 555.68

Borehole Total Depth 32.40 555.68

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- B?low Top of Casing

..-0

ExgxZe>--

EU-U.U.J

====a



MONITORING WELL CONSTRUCTION SUMMARY

vit No.
cation ( NY. Coord.)

Nonhings

Earnings

- Reference Point :

Reference Pc?nt Bev. :

Type of Security :

Supervisory Geologist :
Log Book/Page No. :
Drilling Company :
Rig Type

Driller

Drilling Started :
Drilling Completed :

MW 3-40 Development
Date : 8/22/89

1,135.159.979 Type : HAND PUMP

407,978.091 Volume Purged : 160 GAL

TOP OF PVC CASING

590.73 MSL

STEEL CASING WrrH Water Level/Date: 1.76 BTOC /10-04-89

LOCKING CAP 588.97 MSL

J. CARTER

10/39-43,90-94 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION - --

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY
P. BENCE

0800-1530 HR/8-11-89

0800-1630 HR/8-21-89

MONITORING WELL AS-BUILT

BLS MSL Top of PVC Flush
Joint Riser with

4- I.D. Vented LocKing Cap
Land Surface 0.00 588.54 St•el._1 4 2 I.D. SchiduleCa'ing -/'.1 ,·-1.4.*.40 pvc Flush

|44. Joint Riaer
Top of PVC Flush Joint Riser + 2.19 590.73 2,;acE U

Measured at Reference Point . 61774 Cement/ ,
Nominal 101--053%1 (+54 eentonite
Borenole    K,ZIN Grout

Scr

 Threaded

/. D. Steel easing Top + 2.30 590.84

Bottom 5.90 582.64
Bedrock

Bedrock_r--11 F Lockport

Socket Dolomite

CemenUBentonite Grout Top 0.00 588.54

Bottom 1.00 587.54

2* I.D. Schedule 40 PVC Top + 2.19 590.73 Pellet Seal

Flush Joint Riser Bottom 3.70 584.84  Pack

Bentonite 1/40 Pellet TOP 1.00 587.54

Seal Bottom 3.00 585.54
Nominal 4

Borenole '

Bedrock Top 3.80 584.74

Socket Bottom 5.90 582.64 Z.D. Schedule 40
Flush Joint

een: 0.010- Slot

2' I.D. Schedule 40 PVC Top 3.70 584.84

Flush Joint Screen Bottom . 29.00 559.54

0.010" Slot

End Plug

40 Sand Pack Top 3.00 585.54 NOT TO SCALE

Bottom 29.00 559.54

Borehole Total Depth 29.00 559.54

All measurements In feet unless otherwise noted

ve Land Surface

elow Land Surface

lean Sea Level Datum

BTOC- Bqlow Top of Casing-- - - -- -- Il-

- - - - =I:...& - ---Ill.  6-......



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Earnings

-Reference Point

Reference Point 8ev.

Type of Security

Supervisory Geologist
Log Book/Page No.
Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

MW 5-1 D Development

Date : 8/25-89

1,135,978.928 Type : HAND PUMP

402,447.518 Volume Purged : 130 GAL

TOP OF PVC CASING

600.33 MSL

STEEL CASING WTH Water LeveUDate: 15.43 BTOC /10-04-89

LOCKING CAP 584.9 MSL

J. CARTER

10/31-35,110-111 Hydraulic Conductivity: NA
EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY
D. PAULOWSKI

0800-1700 HFV8-10-89

1200-1630 HR/8-24-89

Land Surface

Top of PVC Flush Joint Riser
Measured at Reference Point

MONITORING WELL AS-BUILT

BLS MSL

0.00 597.70

+ 2.63 600.33

CemenUBentonite Grout Top 0.00 597.70

Bottom 11.50 586.20

Bentonite 1/4' Pellet Top 11.50 586.20

Seal Bottom 14.00 583.70

I.C.

iing 7

e

» Threade

4-

St,

Cal

Land r
Surface

Nominal 10

Borehole

Top of PVC Flush
Joint Riser with

Vented Locizing Cap

' 2- I.D. Schidule

4-40 PVC Fluih
* Joint Miser

Bentonite

Grout

4' I.D. Steel easing Top + 2.80 600.50
UV/•

Bedrock

Bottom 17.30 580.40

Bedrock--_1'7 155 Lockport
Socket Dolomite

Bantonite 4

2" I.D. Schedule 40 PVC TCP + 2.63 600.33 Pellet Seal

Flush Joint Aiser Bottom 15.00 582.7 ,6.and Pack

Nominal

Borino

Bedrock Top 15.20 582.50

Socket ootrom 1 /. JU DOU.#U - I.D. Schedule 40

-• PvC Flusn JointScreen: 0.010' Slot

20 1.D. Schedule 40 PVC Top 15.00 582.70

Flush Joint Screen Bottom 35.40 562.30

0.010' Slot

End Plug

4Q Sand Pack TCP 14.00 583.70

Bottom 35.40 562.30

NOT TO SCALE

Borehole Total Depth 35.40 562.30

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

- .*'..,# -,1,*.

-- --- -- -- --- *i



MONITORING WELL CONSTRUCTION SUMMARY

1 No.
ation C NY. Coord.)
-gonhings

Eastings

-„a:arence Point

Reference Point Elev.

Type of Security

Supervisory Geologist

Log Book/Page No.
Drilling Company

Rig Type' ·
Driller

Drilling Started
Drilling Completed

MW 8-1 D Development

Date : 8/16/89

1,136,497.692 Type : HAND PUMP

402,768.155 Volume Purged : 160 GAL

TOP OF PVC CASING

599.90 MSL

STEEL CASING WrTH Water Level/Date: 13.98 BTOC/10-04-89

LOCK]NG CAP 585.92 MSL

J. CARTER

10/21-27. 51-58 Hydraulic Conductivity: NA
EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY

P. BENCE

0800-1630 HR/8-9-89

0800-1600 HR/8-15-89

MONITORING WELL AS-BUILT

BLS MSL
Top of PVC Flush
Joint Riser with

-                       .OCKing Cap

CemenUBentonite Grout np 0.00 597.71

Bottom 6.60 591.11

Bentonite 1/4' Pellet Top 6.60 591.11

Seal Bottom 11.05 586.66 ·

Bedrock TOP 13.30 584.41

Socket Bottom 15.20 582.51

I.D.
Vinted 1

eI1

'ing
0 P'

Joinl

nite 4-

t Seal

6.and

e

PVC Flt.

Screen:

Threade

Land Surface 0.00 597.71 St .D. Schedule
CA

IC Flush

Land r
: Rlier

Top of PVC Flush Joint Riser + 2.19 599.9 Surface

Measured at Reference Point
Cement/

Nominal 11 eentonite

Borehole Grout

 D. Steel easing Top +
2.70 600.41

Bottom 15.20.  582.51
Bedrock

Bedrock Lockport
Socket Dolomite

Bento

2' I.D. Schedule 40 PVC 740 + 2.19 599.9 Pelle

Flush Joint Riser Bottom 12.17 585.54 Pack

Nominal

Boreno

Schedull 40
gh Joint

0.010. Slot

2' I.D. Schedule 40 PVC Top 12.17 585.54

Flush Joint Screen Bottom 37.47 560.24

0.0100 Slot

End Plug

4Q Sand Pack Top 11.05 586.66 NOT TO SCALE

Bottom 37.47 560.24

Borehole Total Depth 37.47 560.24

All measurements in feet unless otherwise noted

ve Land Surface

elow Land Surface

an Sea Level Datum

Below Top of Casing

- Abo

BTED-i

--

--

=- - - - - - I    -
I'll-- ....... .'....



MONITORING WELL CONSTRUCTION SUMMARY

Well No.

Location ( NY. Coord.)
Northings

Eastings :
-Reference Pcht :

Reference Point Bev. :

Type of Security :

Supervisory Geologist :

Log Book/Page No. :

Drilling Company :

Rig Type
Driller i

Drilling Started :
Drilling Completed :

MW 8-20 Development
Date : W11/89

1,136,688.638 Type : HAND PUMP

403,035.454 Volume Purged : 167 GAL

TOP OF PVC CASING

600.57 MSL

STEEL CASING WrrH Water Level/Date: 14.34 BTOC /10-04-89

LOCKING CAP 586.23 MSL

S. KELLER, J. CARTER

8/51-63; 10/11-19 Hydraulic Conductivity: NA
EMPIRE SOILS INVESTIGATION

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY

P. BENCE

0840-1630 HR/8-3-89

0900-1630 HR/8-8-89

MONrrORING WELL AS-BUILT

BLS MSL Top of PVC Flush
Joint Riser with

 Vented Loc,unc Cap-                4- I.D.

Land Surface 0.00 598.48 I.D. Schedule

easing -1" ¥::4·10--40 PVC Flush
Joint Riger

Land

Top of PVC Flush Joint Aiser + 2.09 600.57 Surface
r

Measured at Reference Point Cement/

Nominal 10-[O*1 eentonite

Grout

Bedrock

Socket

CemenUBentonite Grout Top 0.00 598.48

Bottom 7.70 590.78

4' I.D. Steel easing Top + 2.30 600.78
Bedrock

Bottom 14.60 583.88
Lockport

Dolomlte

Bentonite 4-

20 1.D. Schedule 40 PVC Top + 2.09 600.57 Pellet Seal

Flush Joint Riser Bottom 13.60 584.88 and Pack
Bentonite 1/4' Pellet Top Z70 590.78

Seal Bottom 11.70 586.78
Nominal 4

Borinole

Bedrock Top 12.20 586.28

Socket Bottom 14.60 583.88 - I.D. Schedule 40

PVC Flush Jolnt

Screen: 0.010- Slot
20 1.D. Schedule 40 PVC Top 13.60 584.88

Flush Joint Screen Bottom 28.80 569.68

0.010' Slot

End Plug

4Q Sand Pack TOP 11.70 586.78 NCT TO SCALE

Bottom 28.80 569.68

Borehole Total Depth 28.80 569.68

All measurements in feet unless otherwise noted

+ - Above Land Surface

BLS - Below Land Surface

MSL - Mean Sea Level Datum

BTOC- Below Top of Casing

...Il-

 Threaded



MONITORING WELL CONSTRUCTION SUMMARY

11 No.

ation ( NY. Coord.)

Nonhings

Earnings

Reference Point :

Reference Point Elev. :

Type of Security :

Supervisory Geologist :
Log Bookmage No. :
Drillind-Cd-mpany

Rig Type

Driller :
Drilling Started :
Drilling Completed :

MW 8-30 Development
Date : 8/15/89

1,136.789.644 Type : HAND PUMP

403,081.967 Volume Purged : 150 GAL

TOP OF PVC CASING

601.14 MSL

STEEL CASING WITH Water LeveUDate: 14.93 BTOC /10-04-89

LOCK]NG CAP 586.21 MSL

J. CARTER

10/2-9, 47-50 Hydraulic Conductivity: NA

EMPIRE SOILS INVESTIGATION
FAIUNG F-6; HOLLOW-STEM AUGER & AIR AOTARY

P. BENCE

0800-1700 HA/8-7-89

0800-1445 HR/8-14-89

MONrrORING WELL AS-BUILT

BLS MSL Top of PVC Flush
Joint Riser witn

4- I.D. Vented LocKing Cap

V

I 0.

PVC T lu

Screen:

Threaded

Land Surface 0.00 598.83 Steel  /,; :. I.D. Schedule
ca.ng -7 /.ir-o pvc nu•n

Land ED>,.Joint R„er
Top of PVC Flush Joint Riser + 2.31 601.14 SurficP

Measured at Reference Point Ir//1 Ce-nt,
Nominal 10- . [*>*40- Bentonite

Grout

 I.D. Steel easing Top + 2.50 601.33

Bottom 16.30 582.53
Bedrock

Bedrock Lockport
Socket -1- -ll < Dolomite

CemenUBentonite Grout TOP 0.00 598.83    -

Bottom 10.20 588.63

2* I.D. Schedule 40 PVC Top + 2.31 601.14 Pellet Seal SEM

Flush Joint Riser Bottom 15.30 583.53 *4=6and Pack

Bentonite 1/4' Pellet Top 10.20 588.63
Nominal 4

Seal Bottom 14.30 584.53 Borenole '

Bedrock Top 14.30 584.53

Socket Bottom 16.30 58253 Schedule 40
sh Joint

0.010- Slot

2' I.D. Schedule 40 PVC Top 15.30 583.53

Flush Joint Screen Bottom 35.60 563.23

0.010" Slot

End Pluc

40 Sand Pack Top 14.30 584.53 NOr TO SCALE

Bottom 35.60 563.23

Borehole Total Depth 35.60 563.23

All measurements in le-et unless otherwise noted

iove Land Surface

Below Land Surface

Mean Sea Level Datum

BTOC- Below Top of Casing

Wil//. .....I- :./'I. i

.,1",W ,"11'1= ..":il

6-•

6./.ail



MONITORING WELL CONSTRUCTION SUMMARY

ei

0,

'l No.

ation ( NY. Coord.)

rthings

Eastings

Reference Point

Reierence Point Bev.

Type of Security

Supervisory Geologist
Log Book/Page No.

Drilling Company

Rig Type

Driller

Drilling Started

Drilling Completed

MW 10-10 Development

Date : 8/8/89

1.133,805.763 Type : HAND PUMP

406,571.706 Volume Purged : 100 GAL

TOP OF PVC CASING

589.64 MSL

STEEL CASING WITH Water LeveUDate: 7.48 BTOC/ 10-04-89

LOCKING CAP 582.16 MSL

S. KELLER

W46-48,65-68 Hydraulic Conductivity: NA
EMPIRE SOILS INVESnGAnON

FAIUNG F-6; HOLLOW-STEM AUGER & AIR ROTARY

P. BENCE

1340-1745 HR/8-1-89

0900-1610 HR/8-4-89

MONITORING WELL AS-BUILT

BLS MSL
Top of PVC Flush
Joint Riser with

czing Cap
4.

Land Surface 0.00 587.09

Top of PVC Flush Joint Riser + 2.55 589.64

Measured at Reference Point

I.D.
Vented Lo

Del

ling 0 PVC

Joint

C

8

G

Mite 4 -

: Seal

6and

e

PVC Flus

Screen:

Threaded

I ., I. Schedule
Cal

Flu•h

Land
Riser

Surface

e•ent/

Nominal 10 entonite

Boreaole rout

" I.D. Steel easing Top + 3.00 590.09

Bottom 10.50 576.59
BedroCK

Bedrock Lockport
Socket - Dolomlte

CemenUBentonite Grout Top 0.00 587.09

Bottom 6.70 580.39

2* I.D. Schedule 40 PVC Top + 2.55 589.64

Flush Joint Riser · Bottom 12.66 574.43

Bentoi

Pellet

Pack

Bentonite 1/40 Pellet Top 6.70 580.39

Seal 11.70 575.39Bottom
Nominal

Borenol

Bedrock Top 8.10 578.99

Socket Bottom 10.50 576.59 Schedule 40
m Joint

0.010- Slot

2' I. D. Schedule 40 PVC Top 12.66 574.43

Flush Joint Screen Bottom 32.90 554.19

0.010" Slot

End Plua

40 Sand Pack Top 11.70 575.39 NOT TO SCALE

Bottom 32.90 554.19

Borehole Total Depth 32.90 554.19

All measurements in feet unless otherwise noted

+ - Above Land Surface

Below Land Surface

Mean Sea Level Datum

Below Top of Casing



MONITORING WELL BORING LOG

WB-1 -6

1.rt*lic)11*11(; SAMI'l-li 111.Ow SAMPLE RECOV]LRY SOIL
(A.BLS) SYMBOLS NUMBER COUNT NTER VAL m.) TYPE

(ft.BLS) (Uscs)

OVA

(PPM,

LEL
LrrHOLOGIC DESCRIPTION

(S)

%*we*:t:.. .%* .'.'*4 5. ':.' *%., ...9 ".%*':,:: '::.4.. ::4'34'2:.:.::.':"b E..6j'..', 5..ea**
0.0 - WB-1-6-1 13,12,15,44 0.0-2.0 1.0 CL CLAYEY GRAVELLY SILT; low-plastic: firm; dry; dk. mddish bmwn(5YR3/2). bkgd 0
1.0 -

2.0 - WB-1-6-2 20,9,8,9 2.0-4.0 0.0 SAMPLE NOT RECOVERED

3.0 -

4.0 - WB-1-6-3 3,8,16,9 4.0-6.0 1.7 CL GRAVELLY SILT; trace very fine und; low to med-plastic; soft; moist; bkgd 0- reddish brown(SYR4/4
5.0

6.0 - WB-1-6-4 100/.1' 6.0-8.0 0.1 CL GRAVEUY SILT; trace very fine und; low to med-plastic; soft; moist: bkgd 0
reddish brown(3YR4/4).

BEDROCK 6.1'BLS



MONITORING WELL BORING LOG

WB-1 -7

DEPTII 1.mtot.Ootc SAMPIL DI.OW SAMPI11 RECOVBRY SOIL
OVA

(n. ULS) SYMBOLS N UMBUR COUNT INTERVAE (A.) TYPE UTHOLOGIC DESCRIPTION (p™)
(ft.BLS) (USCS)

5.0 -

7.0 -

9.0 -

11.0 -

0.0 - WB-1-7-1 6,9,8,5 0-2 0.5 CL SIt.TY CLAY; oxidation mottles; non-plastic; hard; dry; dk. gray brown(10YR4/2). bkgd

1.0 -

2.0 - WD-1-7-2 3,11,12,16 2-4 1.5 CL CLAYEY SILT; non-plastic; firm: dry; dk. red gray(SYR4/2). bkgd

3.0 -

4.0 - WB-1-7-3 5,15,17,18 4-6 1.9 CL CLAYEY SILT; calcificd laminations; non-plastic; firm; dry: bkgd
brown(7.5YR4/41

6.0 - WB-1-7-4 2,34,32,3 6-8 2.0 CL · SILTY CLAY, gray and red oxidation mottles; low-plastic; firm, dry; · bkgd
brown(7.5YR.3/4).

8.0 - WB-1-7-5 6,9,9,9 8-10 2.0 CL SILTY CLAY; gray and red oxidation mottles; med-plastic; soft; moist; bkgd
dk. brown(7.5YR3/2).

10.0 - WB-1-7-6 2,5,7,9 10-12 1.8 CL SILTY CLAY; trace und, gray and red oxidation mottles, low-plastic; soft; bkgd- wet; dk. brown(7.5YR3/2).

12.0 - WB-1-7-7 100/.3' 12-14 1.0 CL CLAYEY SILT; rock fragments; med-plastic; soft; wet; brown(7.5YR4/4). bkgd

BEDROCK 12.0'BLS

(%)

0

0

0

0

0

0

0

1

./--I. --I.-
r--" P...I./ r....1/ p.lilli ....... F.....1 "...... ...."/ I./...



MONITORING WELL BORING LOG

WB-1-3D

DEPTI{ ZI-r}IOLOGIC SAMPIL BLOW SAMPIL RECOVERY SOII.

(n. 1,1-S) SYMDOLS NUMBER - COUNT /NTER VAL (ft.) TYPE UTHOLOGIC DESCRIPTION
(A. BLS) (USCS)

:.:
::k:::S

N,·4:RE*Em:: *VAy Y , y,
:::%: %*:MM:*El E*)330%3jitt@***30%**%*24%**c RikEEE-E*£**E· im:

0.0 - WB-1-]D-1 3,7,7,9 0.0-2.0 1.2 CL CLAY; tracc silt; oxidation mottles; non-plastic;
- firm; dry; dk. brown(7.5YR4/2).

1.0 -

2.0 - WB- 1-3D-2 13,17,17,18 2.0-4.0 1.4 CL CLAY; some und; low-plastic; 80ft; dry; dk. grayish bmwn(I0YR4/2).
3.0 -

4.0 - WB-1-3D-3 3,6,6,10 4.0-6.0 1.3 CL CLAY; trace :ilt; mottles; med-plastic; soft; moist;
dk. grayish brown(I0YR4/2).

5.0 -

6.0 - WB-1-3D-4 12,15,11,12 6.0-8.0 1.9 CH CLAY; trace gravel, med to high-plastic: soft; wet; dk. brown(7.5YR3/4).

7.0 -

8.0 - W9-1-3 D-5 4,7,100/.4' 8.0-9.4 0.7 CL SILTY CLAY; some gravel; non-plastic; soft; wet; dk. reddish bmwn(5YR3/4).

OVA LEL

(PPM) (%)

bkgd 0

bkgd 0

bkgd 0

bkgd 0

bkgd 0

9.0 -

- BEDROCK 9.4' BLS

r....9 P....9



MONITORING WELL BORING LOG

WB-1-4D

I)lu'lit 1.nitot.ootc SAMPI Ji DI.ow SAMPI.11 RECOVERY SOIL

In.ULS) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LITHOLOGIC DESCRIPTION
m. BLS) (USCS)

A '

'59340%'i*j.t@**j#jit{*9/**4}j*jj*3*j0.0 - WD-1-AD-1 5,6,5,8 0-2.0 1.2 CL CLAY; somc und aod gravel, tracc silt; oxidation mottles; non-pla:tic;
- finn; dry; dk. reddish brown(SYR3/2).

OVA

gpwn

%%»24:tja»»gy>=E««

bk,

LEL

(%)

0

1.0 -

5.0 -

BEDROCK 5.75' BLS

,d

2.0 - WD-1-41)-2 5,4,6,4 2.0-4.0 1.0 CH CLAY; some sand and gravel; high-plastic; firm; wet; bkgd 0
dk. reddish brown(SYR.3/3).

3.0 -

4.0 - WB-1-4D-3 3,4,5,100/.2' 4.0-6.0 1.1 CH CLAY; somc zilt and gravel, trace sand; high-plastic; firm; wct; bkgd 0
- dk. reddish brown(5YR3/3).

././.4 08--



MONITORING WELL BORING LOG

WB-2-4

OVA

ippM)

bkgd

1)1,1,1,1 i.n'1{01.0,71< SAMIN.It m.ow SAMPI.11 111!COVILRY Soil.
LEL

(n. lit.s) SYMBOIL NUMDER COUNT INTERVAL (n.) TYPE
UTHOLOGIC DESCRMION (%)

m. BLS) (Uses)

'4i'§%5154*i*03*5*§%§}jji55!§**3{*N{§%%0'4,5,*,02'*

0.0 - WB-2-4-1 4,8,11,11 0.0-2.0 1.4 CL CLAY; low-plastic; firm; dry; dk. reddish brown(5YR3/2). 0

1.0 -

2.0 - WB-2-4-2 10,13,14,16 2.0-4.0 1.1 CL CLAY TO SILTY CLAY; gray and rust mottics; med-plastic; firm; moist; bkgd 0
- dk. reddish brown#YR.3/2).

3.0 -

4.0 - WB-2-4-3 7,7,13,100/.4' . 4.0-6.0 1.2 CL 4.0-4.8 CLAY; med-plastic; firm; moist; dk. reddish brown(3YR,3/4). bkgd 0
4.8-5.2 CLAYEY SILT; dolomite fragments; low-plastic; soft; wet; reddiah brown(5YR.5/4).

5.0 -

BEDROCK 5.2'BLS

.

1

-

/....9

.



MONITORING WELL BORING LOG

WB-3-20

1)1 U91 1 1.frilot.Ootc SAMP!.11 111.Ow SAMPLE RECOVERY SOIL
OVA LEL(A. DLS) SYMBOLS NUMBER OOUNT INTER VAL m) TYPE LrrHOLOGIC DESCRIPTION (PPM) (%)

(A.BLS) (USCS)

i.33*·hj#EA»%.Ei- ----------*---*** ®:>*454%?MfijiBEL*#44*ENji#*EEiE%34%43*EEIEii#E#EN*24:1%ENEiEIEjE**E«%%#EEED*DEIEjE*34#ENEEiEifi#6*»34%#EEEiEEE#E#EiE##EE*&1*f*%4EE IK«%2#EE#*3#ENEI@2-%%%ENNI#&31#%#*E#EE#*.iEIEEi#*#2%#ifiEiVEi/§53*Ei%%*3EN**Ei**12#E#%%*Ei#L<*%Em##»1*24%@EjE****m»liNER"%21442"»7>32*2%*2

6.0 WB-3-2D-5 6.8.10 6.0-7.5 1.5 CH

Z0

8.0

10.0

BEDROCK 10.3'BLS

0.0 ws-3-20-1 3,10,12 0-1.5 1.5 CL CLAY; some und and Bilt; trace gravel; non-plastic; firm; dry; bkgd 0
dk. brown(7.3YR4/4).

1.0

WB-3-2D-2 8,10,12 1.5-3.0 1.3 CL SILTY CLAY; some und; trace gravel; non-plastic; firm; dry; brown(7.5YR4/6). bkgd 02.0

3.0 WB-3-2D-3 8,12,14 3.0-4.3 1.5 CL CLAY; some gravel; trace sili med-plastic; firm; dry; reddish brown(5YR40). bkzd 0

4.0

WB-3-2D-4 4,10,9 4.5-6.0 1.2 CL CLAY; some gravel; tnce und; med-plastic; finn; dry; reddish brown(SYR4O). bked 0
3.0

CLAY; trace silt; oxidation mottles, high-plaatic; firm; moist; bkgd 0
dk. brown(7.5YR4/2) to dk. reddish gray(SYR#/2).

WB-3-2D-6 5,9,14 7.5-9.0 1.5 CH CLAY: some intermixed gravel; high-plastic; firm; wet; reddish brown(SYR4/41 bkzd 0

9.0 WB-3-2D-7 8,10,100/.3' 9.0-10.5 0.5 CH CLAY; high-plastic; firm; wet; bked 0

1- -



MONITORING WELL BORING LOG 

WB-3-30

0.0 -

1.0 -

2.0 -

3.0 -

bkgd

D i un-1 1 i. rrtiol.o<itc SAMPI.11 Ill.ow SAMPIll RECOVILRY soll.  OVA LEL
(n.Ul.s) SYMDOLS NUMBER COUNT INTER VAL (n.) TYP11

LrTHOLOGIC DESCRIPTION                                                                                    (%)
(ft. BLS) fuses)

.SE*=E=.1af:-32*=8*E€**DE:*ES=SM=E=E:*SEEEiESMEE=.3226*Ei BM: %§%**224:****
EE£EENEBEBE.:

4.0 - WB-3-3D-1 4,3,5 4.0-5.5 0.7 CL SILTY CLAY; some pebbles; non-plastic; firm; moist, wet at bottom of umple; 0
- reddi,h brown(5YR4/3).

5.0 -

6.0 -

7.0 -

- BEDROCK 7.7' BLS
8.0 -

r-97
1.1 --4 ....

19· 2-'3dt©&22*19 ·gA - ·· . .·. · I ·



MONITORING WELL BORING LOG

WB-3-40

1)1 U'1*11 1.11*1101.oclic SAMPIA M.ow SAMPI.11 RISCUVERY SOII.
OVA LEL

(n. ULS) SYMBOLS NUMBER OOUNT INTERVAL (ft.) TYPE UTHOLOGIC DESCRIFTION                                                                                  (%)
(ft.BLS) (uses)

....................
%*%%%.94%%0*x<.»3.>>F»*«Naxf>xE*le»y>»53.*=%*=E>ba%%?3§§22ili:::.:

1.0 -

4.0 - BEDROCK 3.8' BLS

0.0 - WD-3-4D-1 3,3,6 0-1.5 1.3 CL SIt,TY CLAY; some sand; trace pcbbles; oxidation mottle:; non-plastic; firm; bkgd 0
dry; brown(7.5YR4/4).

- WB-3-4D-2 3,5,4 1.5-3.0 1.0 CL SANDY CLAY; clay laminations; oxidation mottles; non-plastic; firm; bkgd 0
2.0 -

wet; gray(5YR5/1).

3.0 - WB-3-3D-3 6,100/.3' 3.0-4.5 0.3 ML SANDY SILT; Some clay; non-plastic; finn; moist; pinkish gray(7.5YR6/2). bkgd 0

---r.--I./ I......9 ........ p......



MONITORING WELL BORING LOG

WB-3-7

8*5»3>/ESE*»*:A:NE:*t'PE-ia.:E:E™EW=*E™

IVA

PAO

1)lu»'111 1.rri{ 01.oatc SAM Pill Di.Ow SAMIN.U RECOVERY soil. 0 1-EL
(n.DES) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LITHOLOGIC DESCRIPTION (P (%)

(A. BLS) (USCS)

:&:EES€·93*EE»*EM %%*4%

0.0 - WD-3-7-1 3,9,7 0.0-1.3 1.1 CI. GRAVELLY CLAY; fill; low-plastic; firm; dry; brownG.3YR5/4). bld 0

1.0 -

- WD-3-7-2 4,7,6 1.3-3.0 1.0 CL SILTY CLAY; low to med-plastic; firm; moist; reddish brown(SYR#/4). bkgd 0
2.0 -

3.0 - WB-3-7-3 3,3,2 3.0-4.5 1.2 CL SILTY CLAY; gray silty bicbs; high-plastic; soft; moist; ycllowish red(SYR4/6). bkgd 0

4.0 -

WB-3-7-4 2,27,40 4.5-6.0 1.0 CL SILTY CLAY; rock fragments; trace sand; low-plastic; soft; wet; bkgd 0
3.0 -

dk. reddish gray(5YR4/2).

6.0 · - BEDROCK 6.0'BLS

11
A

4

r---t r..,-9



MONITORING WELL BORING LOG

WB-4-4

DIW'111 1.n·itc,1.0€nc SA MPI.H M.ow SAMPIll RI.COVILRY Soll.
OVA

(A. BLS) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE UTHOLOGIC DESCRIFTION PPM
(ft.BLS) (USCS)

M:RMS::I:i:ki:W ····......i>:.·i·.fifi·*v.§1·§·.·i:%§5·,i·..4>}·.·i >}·§·.§·<§>i.·§% ...:**Ey{§·i·:·:·i·:·>:·: X5XX* <4:2.:.:***%*98*i>3%* R>2%;5:>35:fd<

0.0 - WD-4-4-1 4,7,9,12 0.0-2.0 1.0 CL CLAY TO SILTY CLAY; low to med-plastic; firm; dry; dk. reddish brown(SYR,3/4). bkgd

1.0 -

2.0 - WS-4-4-2 7,18,8,7 2.0-4.0 0.9 CL CLAY TO SILTY CLAY; subang rock fragments; med-plastic; firm; moist; bkgd
- reddish brown(3YR4/4).

3.0 -

4.0 - WB-4-4-3 4,6,6,6 4.0-6.0 1.9 CL CLAY TO SILTY CLAY; gray mottles; some pebbles; med-plastic; 5oft; moist; bkgd
- brown(7.5YR4/4).

3.0 -

6.0 - WB-4-4-4 6,8,7,9 6.0-8.0 1.7 CL CLAYEY SILT: subang rock fragments; med-plastic; soft; moist; brown(7.5YR4/4). bkgd

7.0 - -

8.0 - WB-4-4-5 3,5,5,11 8.0-10.0 0.1 CL CLAYEY SILT; med-plastic; soft; wet; strong brown(7.3YR4/6). bkgd

9.0 -

10.0 - WB-4-4-6 6,100/.2' 10.0-12.0 0.7 GM CLAYEY GRAVELLY SILT; subang rock fracgments; med-plastic; soft; moist; bkgd
dk. brown(7.3YR4/2).

11.0 -

BEDROCK 10.7'BLS

LEL

(%)

0

0

0

0

0

0

1

m....9



MONITORING WELL BORING LOG

WB-5-1 D

DEPTH LrrHOLOGIC

rn.iii.9 SYMI)012;

3.0 1

4.0 -

5.0 -

bkgd

SAMPLE BLOW SAMPLE RECOVERY SOIL OVA LEG
NUMI)!111 COUNT INTILRVAL (n ) TYPIE LrrHOLOOIC DESCRIFTION (ppM) (%)

(ft. BLS) · (USCS)

0.0 -

1.0 -

2.0 -

WB-5-ID- 1 3,8,18 5.7-7.2 1.3 CL CLAY; some subr pebbles; oxidation mottles; med-plastic; firm; moist; 0
6.0 - reddish brown(SYR4O).

7.0 -

8.0 -

0

9.0 -

10.0 -

11.0 -

12.0 -

13.0 -

14.0 -

15.0 - BEDROCK 15.3' BLS



MONITORING WELL BORING LOG

WB-5-5

DITtlt i.rritot.ogle SAMPI.11 DI.ow SAMPI.11 RIECOVIERY Soil.
OVA LEL(A,BIB) SYMBOLS NUMBER OOUNT INTERVAL (n.) TYPE LITHOLOGIC DESCRIPTION EPPWO (%)

M.BLS) (U SCS)

:*:4:i:i:i:i**:i:i:i:i:?3*:i:383*·Bi:i:i:*8*:::i·i:i:i:*:M:i::%i¢.i:8*@:;S::::::P·8:i:i*)*:*:i:i:!:?fi¢*:*::;8*:*:i:Bi:i:i:i¢?8*:

3.0 -

7.0 -

8.0 -

10,0 -

12.0 -

14.0 -

BEDROCK 15.1'BLS

0.0 - WD-5-3-1 3,7,7 0.0-1.5 1.0 GC FILL(clay and gravel); low-plaatic; firm; dry; reddish brown(5YR4/3). bk£<1 0

1.0 -

W.8-5-5-2 6,6,6 1.3-3.0 1.2 CL CLAY TO SILTY CLAY; med-plastic: firm; moist; dk. reddish brown(5YR3/4) bked 02.0 -

3.0 - WB-5-5-3 4,8,9 3.0-4.5 0.7 CL SILTY CLAY; silt laminae; low to med-plastic; firm; moist; brown(7.5YR.5/2). bked O

4.0 -

- WB-5-5-4 3,5,9 4.5-6.0 1.5 CL CLAY; fissile; med-plastic; firm; moist; reddish brown(5YR.5/4). bk£d 0

6.0 - WB-3-5-5 14,12,12 6.0-7.5 1.5 CL CLAY; silt laminae: med-plastic; firm; moist; reddish brown(5YR.5/3). bkzd 0

WB-5-5-6 4,5,7 7.5-9.0 1.5 CL CLAY TO CLAYEY SILT; med-plastic; firm; moist; brown(7.5YR5/4). bkad 0

9.0 - WB-5-5-7 1,2,2,2 9.0-11.0 0.5 CH CLAY TO CLAYEY SILT: high-plastic; soft; moist; brown(7.5YR4/4). bkid 0

11.0 - WB-3-5-8 2,2,3,4 11.0-13.0 1.0 CL CLAYEY SILT; some fine sand; ang pebbles; low to med-plastic; soft; wet; bud 0
dk. brown(7.3YR.5/4).

13.0 - WB-5-5-9 5,5,5,3 13.0-15.0 1.0 GM GRAVELLY SILT; fine sand; low-plastic; soft; wet; brown(7.3YR.5/2). bked 0

15.0 - WB-5-5-10 100/.35' 15.0-17.0 · 0.35 GM GRAVELLY SILT; fine Und, low-plastic; soft; wet; brownG.5YR5/2). bk£d 0

-*.I --'-I- ....ir a.- 1- -- --- - --



MONITORING WELL BORING LOG

WB-8-1 D

7.0 -

8.0 -

9.0 -

10.0 -

11.0 -

12.0 - 

13.0 - BEDROCK 13.3' BLS

t)/u'Tlt 1.rritot.(xm. SAM!'1.11 111.Ow SAMI' i.it R lia) Vt iRY Soil. OVA LEL

(A. BLS) SYMDOLS NUMBER OOUNT LNTERVAL (A.) TYP11 UTHOLOGIC DESCRIPTION VPM) (%)
(IL BLS) (uses)

Miw)*1{1**{§%{§*Ekfii""F@341#Vijie)*t{j%*Ji%€{}2it@33#jjj50)liii *Plij/4 "R**%24§}***fii{{%{*}***jj*i@%%§*%3§i§}3{i§*)*jijiiE@iki&*j*>ietie)

0.0 -

1.0 -

2.0 -

3.0 -

4.0 -

3.0 -

WB-8-ID-1 6,15,15 5.4-7.4 1.0 CL CLAY; some subr pebble,; oxidation mottle•; med-plastic; firm to hard; dry; bkgd 0
6.0 - reddish brown(SYR4/3).

WB-8-ID-2 19,27,28 7.4-9.4 0.9 CL CLAY; oxidation mottles; med-plastic; firm to hard; moist; reddish brown(5YR48). bUd 0

i j

-* -- - - - - - -- *-

!52:.:-:



MONITORING WELL BORING LOG

WB18-20

Mwil 1.rril{)10(x'IC SAMIN .11 1/1.Ow SAMIN.11 Rl.CO VERY Soil.
OVA LEL

(n.u]20 SYMBOLS NUMBER COUNT 1NTILRVAL (n., TYPE LrrHOLOGIC DESCRIPTION (pplm (%)
(A.BLS) fuses)

-:*83*:*::k:8:;S:::22%*5 *2::::m:SS:x:k.:S:.Bi::R:S:*S:k::Ill:>.::::::::a>:·:ex.>X«·X·X·:·:·I:·X«·X·>X·X·X·:·:·:·:·>:·:·:·> ...:.....:....
R.SR·:k

OXOX+MOXOX

r-

- WB-8-2D-4 5,11,17 4.5-6.0 1.5 CL CLAY TO SILTY CLAY; some pebbles; med-plastic; finn; moist
5.0 -

dk. rcddish brown(5YR3/4).

Zo -

10.0 -

12.0 -

BEDROCK 12.5' BLS

Ed

kgd

0.0 - WB-8-2D-1 3,6,6 0.0-1.5 1,3 CL CLAY TO SILTY CLAY; ang rock fragments, low-plastic, firm; dry; M 0
dk. reddish brown(5YR3/2).

1.0 -

WD-8-2D-2 3,6,6 1.3-3.0 1.2 CL CLAY TO SILTY CLAY; med-plastic; finn; moist; dk. reddish brown(5YR,3/4). bkgd 0
2.0 -

3.0 - WB-8-2D-3 3,6,10 3.0-4.5 1.3 CL CLAY TO SILTY CLAY; fissite; oxidation mottles; med to high-plastic; firm; bkgd 0
moist; dk. reddish brown(5YR,3/3).

4.0 -

b, 0

6.0 - WB-8-2D-5 12,36,30 6.0-7.5 1.3 CL CLAY; fissile; gray silt blcbs; med-plastic; firm; moist; bkgd 0
dk. reddish brown<SYR3/4).

- WB-8-2£)-6 7,11,12 7.5-9.0 1.5 CL SILTY CLAY; Bill laminac: oxidation mottles; low to med-plastic; firm; moist; bkgd 0
8.0 -

reddish brown(5YR4/4).

9.0 - WB-8-2D-7 2,3,5 9.0-10.5 1.5 CL SILTY CLAY; med-plastic; soft; moist-Wet at 9.5'; bkgd 0
dk. reddish brown(SYR)/3).

WB-8-2D-8 1.0',5,7 10.5-12.5 1.0 CL CLAYEY SILT; some fine sand; low to med-plastic; soft; wet; 5 0
11.0 -

dk. reddish brown(SYR3/3).

- WB-8-2I)-9 too/0.3' 12.5-14.5 0.5 SC CLAYEY SILT TO VERY FINE SAND; trace ang rock fragments; med-plastic; son; 44 0
wct; yellowish red(5YR416).

-  --- 19 /17 ---4- 99 --4 -- --- --* • -- ---



MONITORING WELL BORING LOG

WB-8-3D

2.0 -

3.0 -

4.0 -

5.0 -

6.0 -

bkgd

DITTII 1.rritot.oatc SAMP!11 M.OW SAMP111 R liC'OVILRY SOIL

(n. Ul-S) SYMDOLS NUMBILK COUNT INTERVAL TYPE

(ft. BLS) (Uses)

0»20*23.%. 4%%9*j*4

OVA LEL

UTHOLOGIC DESCRIPTION ephs (%)

*jj*§%%*32**2*%%3§*j,fl#r-&x:?:ME**·R{:M:*:i{{18***:*54}R{>?i:*%*3:}Bi2§8 *:*i:i:*K*: 28**2*:1:B>.>.::

0.0 -

1.0 -

Zo - WB-8-3D-1 14,18,17 ZO-9.0 1.4 CL CLAY; some gravel; oxidation mottles; non-plastic; hard; dty; 0
8.0 -

9.0 -

10.0 -

11.0 -

12.0 -

13.0 -

14.0 -

BEDROCK 14.3' BLS

........ r....... 9......' ........ ...."I ........ ....... ........ .......' ........ ........ ..".... -'ll--'. --..-



MONITORING WELL BORING LOG

WB-8-5

t)1 U'91 1 1.rrilot.ooic SAMP!.11 M.ow SAMIN.11 RECOVERY SO It.
OVA LEL

(A. BLS) SYMBOLS NUMBER OOUNT INTERVAL (n.) TYPE LOHOLOGIC DESCRIFTION (PPM) (%)
m. DLS) fuscs)

*2*22*'it-**-*''****505*%****0*::ia***jjj*%*i{%@% 8%%0**9*§@i@i*ji *t.*'ti'ii'*i'ii-"'"yjj"w,%-4.5'25"6::"25'32<53"9"L'<j"'%%5*.it*i@ijE@%*i?j }%*14§

Zo -

10.0 -

11.0 -

- WB-8-8-8 3,31,100/.30 10.5-12.0 0.0 Sample Not Recovered.

12.0 -

BEDROCK 12.3'BLS

3%:

0.0 - WB-8-3-1 7,8,10 0.0-1.5 1.2 CL CLAY; low-plastic; firm; dry; dk. reddish brown(5YR,3/41. bkid 0

1.0 -

WB-8-5-2 6,9,10 1.5-3.0 0.8 CL CLAY TO SILTY CLAY; low-plastic; firm: moist; reddish brown(SYR4/3). bked 0
2.0 -

3.0 - WB-8-5-3 7,9,9 3.0-4.5 1.3 CL CLAY TO SILTY CLAY; fuilc; ailt laminae; calcified vcins; mcd-plastic; firm; bkgd 0
moist; dk. reddish brown<5YR3/2).

4.0 -

- WB-8-5-4 3,5,12 4.3-6.0 1.3 CL CLAY TO SILTY CLAY; fissite; calcified vcins; med-plastic; firm; moist; bkgd 0
5.0 -

ycllowish red(SYR</6).

6.0 - WB-8-5-5 14,19,22 6.0-7.5 1.5 CL CLAY TO SILTY CLAY; fissile, calcified vcins; med-plastic; firm; moist; bkgd 0
dk. redish gray(5YR4/2).

- WB-8-3-6 3,6,8 7.5-9.0 1.5 CL CLAY TO SILTY CLAY; fissitc; calcificd veins; med-plastic; firm; moist; bkgd 08.0 -
dk. ycllowish brown(10YR3/4).

9.0 - WB-8-5-7 3,5,5 9.0-103 1.2 CH 9.0-10.4 CLAY; high-plastic; firm; moist; reddish brown(SYR4O). bkgd 0
- ML 10.4-10.5 SILT; low-plastic; soft; wet;

-

-1.- 0..='I .'"-I- - - /"'- - -



MONITORING WELL BORING LOG

WB-8-6

1.0 -

2.0 -

4.0 -

7.0

8.0 -

10.0 -

13.0 -

bkgd

DIll'TIt i.rritot.ootc SAMP111 M.OW SAMPLE RECOVILRY SOII.
OVA LELm. 1,/.9 SYMit<)1-S NUMMER COUNI INT:!RVAL (n.) 1Y1'13 LrrHOLOGIC DESCRIPTION ippwrb (%)

(A. BLS) (USCS)

iH>·-i-1=:-BEEEBEEEE*:-BEEN»NEEEEfESP>NEEEEBE€3*3320§56*EFE.=3*E.=WN€*33553EEEEEEEEEEEEUEE:EEEE€Ey€EEEB=33:3EEENEM€»I=NENEEBEE©*3=EEEEN*a«»igi EEBEEBEEBNEEEEESNy€BEENEEEE* :;SR::m:
X.•: E-»192«4: *:8**i:i83*>:i:32*:i:k?23*8*i:%8&*18?81R8228:>.5R>;::ka-:kk> 202*X-

0.0 - WD-8-6-1 4,4,9 0.0-1.3 1.5 CL CLAY TO SILTY CLAY; low-plastic; firm; dry; brownG.5YR4/2). bkad 0

Wil-8-6-2 3,8,10 1.5-3.0 1.3 CL CLAY TO SILTY CLAY; med-plastic: firm; moist; brown(7.5YR4/2). bkzd 0

3.0 - WB-8-6-3 5,6,11 3.0-4.5 1.2 CH CLAY TO SILTY CLAY; silt laminae; high-plastic; firm; moist; bkgd 0
brown(7.3YR4/2).

- WB-8-6-4 7,9,11 4.5-6.0 1.5 CH CLAY TO SILTY CLAY; high-plastic; firm; moist; bkgd 03.0 -
brown(7.5YR#/2).

6.0 - WB-8-6-5 14,17,24 6.0-7.5 1.3 CH CLAY TO SILTY CLAY; some pebbles; high-plastic; finn: moist; bkgd 0- brown(7.5YR#/4).

- WB-8-6-6 7,9,12 7.5-9.0 1.5 CH CLAY TO SILTY CLAY: high-plastic; finn; moist; brown(7.3YR4/2). blutd 0

9.0 - WB-8-6-7 4,5,5 9.0-10.5 1.5 CH CLAY TO SILTY CLAY; high-plastic; soft; moist: brown(7.5YR4/2). bkid 0

WB-8-6-8 4,5,5 10.3-12.0 1.0 CL CLAY; some very fine und; med-plastic; soft; wet; brown(7.5YR#/4). bkgd 011.0 -

12.0 - WB-8-6-9 2,2,4,5 12.0-14.0 1.0 SC 12-12.5' CIAYEY SAND;- CL 12.3-14.0' CLAY; med-plastic; soft; wet; brown/.SYR</4). bkzd 0

14.0 - WB-8-6-10 2,100/0.2' 14.0-16.0 0.7 CL GRAVELLY CLAY; med-plastic; soft; wet; brown(7.5YR4/4 0
15.0

BEDROCK 14.2'BLS

7- - - - M



MONITORING WELL BORING LOG

WB-9-5

MPTII 1.rniot.o€]ic SAMP!.11 BLOW SAMPI.11 RECOVERY son.
OVA LEE

(A. ill 3) SYMBOLS NUMBER COUNT INTERVAL TYPE LITHOLOGIC DESCRIPTION (PPM)
(A. BLS) (USCS)

*5€i**2*1€4%%%*53*%*HERRE1«*%%2**%%%%%*E**9iE@HE#%%#i*REER*EfEK©* #>.<2=kz=Z=:242
i.:3.i:.ki:

0.0 - WD-9-3-1 3,7,7 0.0-1.3 1.5 CL CLAY TO SILTY CLAY; vertical fractures; low-plastic; firm: dry: bkgd
dk. rcddish brown(SYR)/3).

1.0

WD-9-3-2 7,12,15 1.3-3.0 1.3 CL CLAY TO SILTY CLAY; fissile; calcificd veini; black itaining along partings; bkgd
2.0 -

red mottles; low-plastic; firm; dry; reddish brown(5YR#/4).

3.0 - WB-9-5-3 4,9,11 3.0-4.5 1.3 CL SILTY CLAY; fiuile; Bill laminations; med-plastic; firm; moist; bkgd
reddish brown(5YR4/4).

4.0 -

WB-9-5-4 7,22,11 4.3-6.0 1.5 CL SILTY CLAY; silt laminations, calcified veins; low to med-plastic; firm; bkgd
5.0 -

moist; reddish brown(5YR4/3).

6.0 - WD-9-3-5 3,8,11 6.0-7.5 0.8 CL SILTY CLAY; vcry fine und laminae, gray mottles; calcified veins; bkgd

high-plastic; soft; moist to wet along fracturcs; reddish brown(SYR4/4).
7.0 -

W,3-9-5-6 9,11,100/.1' 7.3-9.0 1.1 CL GRAVELLY CLAYEY SILT; Borne very fine und, high-plastic; soft; moist; bkgd
8.0 - reddish brown(5YR5O).

-

9.0 - BEDROCK 8.4'BLS

(%)

0

0

0

0

0

0

F-"1 - .1,"I,I



MONITORING WELL BORING LOG

WB-9-6

1.0 -

4.0 -

1)tu"t'It It'11101.0(11(2 S/,MI'l Ji LIt.Ow SAMI'lli RliCOVERY SOIL
OVA

(ft. DLS) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LITHOLOGIC DESCRIPTION (PPM)
(A.BLS) (USCS)

0.0 - WB-9-6-1 9,3,3 0.0-1.5 1.5 CL CLAY TO SILTY CLAY; blocky fractures; low-plastic; firm; dry; bkgd
reddish brown(5YR.3/4).

- WB-9-6-2 7,10,12 1.5-3.0 1.3 CL CLAY TO SILTY CLAY; calcified veins; red and gray mottles; med-plastic; firm; bkgd
2.0 - moist; reddish brown(SYR3/4).

3.0 - WB-9-6-3 16,16,21 3.0-4.5 1.5 CL CLAY TO SILTY CLAY; calcificd veins; black staining along fractures; mcd-plastic; 100

- firm; moist; reddish brown(5YR4/4).

_ Wil-9-6-4 9,9,12 4.5-6.0 1.5 CL CLAY TO SILTY CLAY; calcified vcins; slightly fissk; oxidation mottles; bkgd
3.0 -

med-plastic; firm; moist; reddish brown(5YR4/4).

6.0 - WB-9-6-5 7,100/.5' 6.0-7.3 1.5 CL CLAY TO SILTY CLAY; some pebbles; md-plastic; soft; moist; bkgd
reddish brown(3YR#/4).

7.0 -

BIll)ROCK 7.3'BLS

LEL

(%)

0

0

0

0

0

r--- ..il...i.il ....Ill.-.



MONITORING WELL BORING LOG

WB-9-7

Diuyl H i.rritot.00 ic SAMPIE BLOW SAMPIL RECOVERY son.

(n. Bib) SYMBOLS NUMULLR COUNT INTERVAL (n.) TYPE LITHOLOGIC DESCRIPTION (PPM)

OVA

(A. BLS) (USCS)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

ESS:::0SSSIS:di
.................................. kEEEN*j

..........
X.: %%-%-E-*3-*21%%%%-F»%22*HE*%%»%2*%%%#P:*»3«*E> i:ie!:

WD-9-7-1 3,7,6 0.0-1.5 1.0 OL SILTY CLAY; root zone: non-plastic; firm; dry; black(3YR2.5/1). bkgd

WD-9-7-2 3,7,10 1.5-3.0 1.3 CL SILTY CLAY TO CLAYEY SILT; gray calcificd veins; low-plastic; firm; bkgd
dry, red brown<SYR4/4). 4

W.8-9-7-3 4,8,10 3.0-4.5 1.5 CL SILTY CLAY TO CLAYEY SILT; gray calcified veins; low-plastic; firm; moist; bkgd
red brown(5YR4/4).

WB-9-7-4. 3,5,7 4.3-6.0 1.5 CL CLAYEY SILT; calcificd veins; low-plastic; firm; moist; bkgd
red brown(SYR4/4).

WB-9-7-5 5,8,8 6.0-7.5 1.5 CL CLAYEY SILT; some small pebbles; med-plastic; soft; wet: red brown(3YR4/4). b4d

WB-9-7-6 3,4,4 7.3-9.0 1.0 CL CLAYEY SLLT; large pebbles; mostly subang; med to high-plastic; soft: wet: bkgd
red brown(5YR4/4).

WB-9-7-7 4,100/0' 9.0-10.5 0.6 CL CLAYEY SILT, some pebbles, trace sand; 1-4mm; low-plastic; soft; wet; bkgd
red brown(5YR4/4).

BEDROCK 9.7'BLS

LEL

(%)

0

0

0

0

0

0

0

f•--1 F..M -- 9! - -



MENITORING WELL BORING LOG

WB-9-8

OV,

(ppl¥

DEPTI 1 LITI{OLOGIC SAMPLE BLOW SAMPLE RECOVERY SOIL

('lli.s) SYMBO!.S NUMBER COUNT INTERVAL (A.) TYPE LITHOLOGIC DESCRIF]-ION
('BLS) (uses)

6:,:* ;L.: i>22·:.ti::.,:§. :BRi?4*A·3f****:2%51:33*#W#*91..4..:'56.<4 :v.2*.,.'::2%176',.<'.et:9.*.2.92*2***24'95*296·%1¥·

LEL

1) (%)

2%92::,320.4%

0.0 . WD-9-8-1 2,4, 0.0-2.0 1.4 CL SILTY CLAY; some to trace fine sandi mod to low plisticity; mottled; bkgd 0

6,7 / hard; moist; reddish brown to dark yellowish brown, then very dark gray;
(5 YR 4/3 - 10 YR 3/4 - 10 YR 3/1)

2.0 wn-9-8-2 8,17, 2.0-4.0 1.65 CL SILTY CLAY; some to trace fine sand; mod to low plasticity; mottled; bkgd 0
17,19 hard; moist; dark yellowish brown (10 YR 38 - 4/4)

4.0 WB-9-8-3 6,9, 4.0-6.0 1.IPO CL SILTY CLAY; mod to low plisticity; mottled; hard; moist; crystallized bkgd 0
11,15 partings; dark brown to dark yellowish brown (10 YR 30 - 4/4):

occasionally reddish brown (5 YR 40)

6.0 . WB-9-8-4 13,20, 6.0-8.0 1.90 MH CLAYEY GRAVELLY SILT, some fine sand; mod to high plasticity; mottled; bkgd 0
23,40 hard; moist; dark brown to dark yellowish brown (10 YR 30 - 4/4);

occasionally reddish brown (5 YR 4/3)

8.0 WB-9-8-5 100/2 8.0-10.0 0.20 CL GRAVELLY SILTY CLAY; some fine sandi low plasticity; hard; moist; dark bkgd 0
brown to dark yellowish brown (10 YR 30 - 4/4)

BEDROCK 8.0' BLS

1



MONITORING WELL BORING LOG

WB-9-9

DEPTII 1.ITI IOLOGIC

('m..9 S)'A f//(.1/..5

SAMPI.E

NUMUER

01.Ow SAMPLE RECOVERY SOIL
OVA LELCX)LINI IN'I IERVAL (ft.) TYPE LITHOLOGIC DESCRIPTION (PPM) (%)('BLS) (uses)

¥· 24 , 7% /4.65* i.:,> W.,.fi@ 27·<1 /,4:14:'2 *i ·t:'·A AF=f2. 85524>2 0.1··:M*080&29*#59194$;sse«fremgm528*4923*ia:5

Wl)-9-9-1 1,4, 0.0-2.0 1.4 ·. OL .ORGANIC SILTY CLAY; root zone: mod to high plasticity; firm; moist; bkgd 03,7
mottled: dark yellowish brown to very dark gray (10 YR 4/4 - 3/1)

BEDROCK 7.5' BLS

bkgd

bkgd

bkgd

2.0 wil-9-9-2 7,14, 2.0-4.0 1.8 CL SILTY CLAY: low to mod plasticity; hard; moist; mottled; cryst,Iline 0
15,17

horizons (gypsum); reddish brown to brown (5 YR 4/3 - 10 YR 50)
4.0 WB-9-9-3 5,7, 4.0-6.0 1.8 CL SILTY CLAY; crystalline horizons (gypsum); low to mod plisticity; hird; 0

9,14
moist; mottled: reddish brown to brown (5 YR 4/3 - 10 YR 50 - 7.5 YR 5/2)

6.0 WB-9-9-4 16,20, 6.0-8.0 1.6 CL SILTY CLAY, crystaNine horizons (gypsum); low to med plasticity; hard; 0
22,1000 moist: mottled; reddish brown to brown (5 YR 4/3 - 10 YR 5/3 - 7.5 YR 5/2)

·'At:€64*

- - r--1
..911 01'11'" ./././-



MONITORING WELL BORING LOG

WE3210-1 D

2.0 -

3.0 -

4.0 -

5.0 -

C
WD-10-l D-1 6,8,11 5.4-6.9 1.5 CL CLAY TO SILTY CIAY; rock fragment;; med-plastic; firm; moist

6.0 - reddish brown(5YRS/3).
-

80

1)11'1'11 1.1-ritol.O(llc SAMPI.11 M .O w SAMIN.11 RIECOVILRY Soil. OVA LEL
m. u!20 SYMBOIS NUMDEM COUNT INTERVAL (ft.) TYPtl LrrHOLOOIC DESCRIPTION epwn (%)

M. BLS) (uses)

0.0 -

1.0 -

; 70 0

7.0 - WB-10-iD-2 18,15,100/.2' 6.9-8.1 1.2 GM GRAVELLY SILT TO FINE SAND; abundant dolomite fragment•; low to med-plastic: 0
soft; wet; reddish brown(SYR#/4).

8.0 -

BEDROCK 8.1'BLS

- I -- - --- -- -- -
---- .Ii- -



MONITORING WELL BORING LOG

WB-10-4

DleTH L.rTHOLOGIC SAMPLE BLOW SAMPLE RECOVERY SOIL
OVA0.111.S) NY Mile 1 2; NUMMR COUNT INTIERVAL m.) TYP11 LITHOLOGIC DESCRMION OPPM,m. BLS) (Uscs)

1.0 -

4.0 -

7.0 -

2%2391£9%%%0*****63%=P;*****%:E:E:Efi=ft=*»ENE***2%#:*Eekmas)15*'4«ER: Tfff:T:%*:SS:k:>*5:k»::

0.0 - WD-10-4-1 3,6,8 0.0-1.3 1.0 CL CLAY TO SLLTY CLAY; fitaile; low to med-plastic; firm; moist; b/4gd
strong brown(7.3YR4/6).

WS-10-4-2 8,8,13 1.5-3.0 1.5 CL CLAY TO SILTY CLAY; 68*ile; low to med-plastic; firm; moist; bkgd2.0 -
brown(7.3YR4/2).

3.0 - WB-to-4-3 9,5,12 3.0-4.5 1.5 CL CLAY TO SILTY CLAY; fissile; med-plastic; firm; moist; bkgd
reddish brown(5YR58).

WB-10-4-4 6,9,11 4.5-6.0 1.5 CL CLAYEY SILT; subr pebbles; low-plastic; soft; moist; ycllowish red(5YR4/6). bkgd5.0 -

6.0 - WB-10-4-5 9,12,15 6.0-7.5 1.5 CL CLAYEY SILT, some pebbles; mottles; low to med-plastic; soft; wet; bkgd
yellowish red(SYR4/6).

- WB-10-4-6 9,100/.35' 7.5-9.5 0.85 CL CIAYEY SILT; subang pebbles; low-plastic; soft; wet; yellowish rcd(5YR4/6). bkgd8.0 -

BEDROCK 7.9'BLS

LEL

(%)

0

0

0

0

0

0

1-1-1 --
-- - I -

.1



MONITORING WELL BORING LOG

WB-1311

e.%%./.

MU'TII 1 17 1{01.oGlE SAMPI.11 1]i.OW SAMPI.11 RISCOVJLRY SOIL · OVA LEL
(n.LILS) SYMLJOIS NUMBER COUNT INTERVAL m.) TY PU LTHOLOGIC DESCRIPTION (PPM) (%)

B.BLS) (USCS)

*jet:}iN@*Ege"""'%93%*33@NE@*%*mE""M/EE""/%*§.EENE :BE

0.0 - WD-13-1-1 4,6,6 0.0-1.3 1.4 CL CLAYEY SILT TO SILTY CLAY; oxidation and gray mottles; non-plastic; hard; dry; bkgd 0
dk. brown(7.3YR3/4).

1.0 -

WB-13-1-2 4,8,10 1.3-3.0 1.3 CL CLAYEY SILT TO SILTY CLAY; oxidation and gray mottles; non-plastic; hard; dry: bkgd 0
2.0 -

dk. brown(7.3YR3/4).

3.0 - WB-13-1-3 3,8,7 3.0-4.5 1.2 CL CLAYEY SILT; trace und: oxidation and gray mottles; low-plastic; soft: dry; bkgd 0
dk. brown(IOYR3/4).

4.0 -

WB-13-1-4 3,4,7 4.5-6.0 1.3 CL SILT TO CLAYEY SILT; trace sand; med to high-plastic; soft; moist; bkgd 03.0 -
dk. yellow brown(I0YR3/6).

6.0 - WB-13-1-5 100/.5' 6.0-7.3 1.1 CL SILT TO CLAYEY SILT; ince und; 1-4mm rock fragments; low-plastic; soft: wet; bkgd 0
dk. bruwn(10YR3/3).

7.0 -

BEDROCK 7.5'BLS

-/-.--



MONITORING WELL BORING LOG

WB-1322

DIUyril 1.IT}lot.OOIC SAMIN.li DI.ow SAMPLE RECOVERY SOIL

m. 1,120 SYMUOIS NUMBER COUNT IN-11!RVAL (n.) TYPE LITHOLOGIC DESCRUmON CPPM)

OVA

m. BLS) - (USCS)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

LEL

(%)

0

0

0

0

0

0

'%:*61:*S tr?SE:% *%90*2*403:**ps>:::29::a:..(::;:c:'ff:Tff{ff:rq2 <i52*3Y65§.:3:5:f:3:T:*:t :3*f:Ff::33:Zff:ZS:Zff:Z:f:::::IniZ: E:ZE:Z:3: 55:-::I:ZE?:I:
WD-13-2-1 4,3,7 0.0-1.3 1.5 OL ORGANIC CLAY; low-plastic; firm: dry; black(10YR2/1). bkgd

WD-13-2-2 NR 1.3-3.0 1.5 CL CLAY TO SILTY CLAY; low to med-plastic; firm: moist; reddish brown(5YR4/3). bkgd

WB-13-2-3 4,6,8 3.0-4.5 0.0 SAMPLE NOT RECOVERED.
bkgd

WB-13-2-4 4,5,14 4.5-6.0 1.2 CL CLAY TO SILTY CLAY; fissitc: gray mottling; md-plastic; firm; moist; bkgd
dk. reddish brown(5YR30).

WB-13-2-5 12,15,17 6.0-7.5 1.5 CL 6.0-7.3' SILTY CLAY; low-plastic; soft; wet; reddish brown(5YR4/4). bkgd
ML 7.3-7.5' CLAYEY SILT; low-plastic; soft; wet; reddish brown(SYR4/4).

WB-13-2-6 NR 7.5-9.3 0.13 CL CLAY; some ang rock fragments; low-plastic; firm; moist, bkgd
dk. reddish brown(5YR3/2).

BEDROCK 7.5'BLS

NR - Not Recorded

--



MONITORING WELL BORING LOG

WB-1313

1.0

4.0 -

5.0 -

bkgd

1)1;.F}'11 1.rvii 01.(Xllc SAMPili M.ow SAMPIS Rl.COVERY SOIL
OVA LEL

(n.111.N, SYMI)01.S NUMDIER COUNT IN-11!RVAL (n.) 171'U LTHOLOGIC DESCRIPTION (PPM) (%)
m. BLS) (uses)

03:*imii':*"'22*REE{§")3**22§*249®*E@0"2§%2==*M M:*::84·>ic:*tisis:*8*2:*8:

0.0 - WB-13-3-1 3,8,11 0.0-1.5 1.3 CL CLAY TO SILTY CLAY; med-plaztic; finn; moist; brown(7.5YR4/4). blad 0

- WD-13-3-2 7,9,14 1.5-3.0 1.3 CL CLAY TO SILTY CLAY; 688!c; red and gray mottles; med-plastic; firm; moist; bkgd 0
2.0 -

brown(7.5YR4/2).

3.0 - WB-13-3-3 6,6,9 3.0-4.5 · 1.5 CH CLAY TO SLLTY CLAY; fissle; high-plastic; firm; moist; bkgd 0
- dk. reddish brown(5YR4/3).

- WB-13-3-4 4,7,9 4.5-6.0 1.5 CH CLAY TO SILTY CLAY; high-plastic; firm; moist; reddish br·own(5YR4/4). bkgd 0

6.0 - WB-13-3-5 24,18,19 6.0-7.5 0.5 CH CLAY TO SILTY CLAY; high-plastic; firm; moist; reddish brown(SYR48). a 0
7.0 -

WB-13-3-6 3,3,6 7.3-9.3 1.5 CH CLAY TO SILTY CLAY; trace und; angular; high-plastic: firm; moist; bkgd 0
8.0 -

dk. reddish brown(SYR3/3).

9.0 - WB-13-3-7 100/0.4' 9.5-10.5 0.5 CL CLAYEY SILT TO SILTY CLAY; med-plastic; soft; moist; dk. reddish brown(5YR.3/3). bkgd 0

BEDROCK 9.4'BLS

*X

Il.-.- -=.Ill. mILL,1 L.L.U. E------ - ...... - - ....... -   -



MONITORING WELL BORING LOG

WB-13'-4

Diumi 1.rrilot.Ocitc SAMP!.11 M.OW

(n.DI.S) SYMBOLS NUM Utilt COUNT

4.0 -

7.0 -

SAMP}.11 RECOVERY SOIL
OVA LEL

INTERVAL m.) TYPE LrrHOLOGIC DESCRIPTION epwr) (%)(ft. BLS) (Uses)

2%*24*j*@1*49%%*%*22%500%*45*******5*3*%047961&4::V0'/2/"§514<,%54','4.4'3/7,235*%32**%4559%***%/' "''SL
0.0 - WB-13-4-1 4,5,4 0.0-1.5 1.5 CL CLAY TO SILTY CLAY; low-plastic; firm; dry; rcddish brown(SYR</3). b&,d

1.0 -

WI-13-4-2 8,11,10 1.5-3.0 1.5 CL CLAY TO SILTY CLAY; med-plastic; finn; moist; brown(7.5YR4/2). bkgd2.0 -

3.0 - WB-13-4-3 3,4,12 3.0-4.5 1.5 CL CLAY TO SILTY CLAY; vertical fractures; med-plastic; firm; moist; brown(7.3YR4/2). bkgd

- WB-13-4-4 NR 4.3-6.0 1.5 CL CLAY TO SILTY CLAY; fissile; med-plastic: finn; moist; brown(7.5YR4/2). bkgd5.0 -

6.0 - WB-13-4-5 11,13,6 6.0-7.5 1.5 CL CLAY TO SILTY CLAY; fissile; mcd-plastic; firm; moist; brown(7.3YR4/2). bkgd

WB-13-4-6 8,10,100/1 ' 7.5-9.5 0.5 CL CLAY TO SILTY CLAY; fissitc; mcd-plastic: firm; moist to wet; bmwn(7.3YR4/2). bkgd8.0 -

9.0 - BE)ROCK 8.6'BLS

NR - Not Recorded

0

0

0

0

0

0

- -=- --= ---I --



LOCATION MY. COORD.)

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)1111.1.IN€-1 STAlt'l-Iii)

ADANDOMI:NT COMI'!.131*Iii)

DRILLING CO.

RIG TYPE.

DRIi.1.fill

SOIL BORING LOG

1,135,088.015 B-1-1

406,667.316

STEVE KELLER

3n1-73

{)8.$8 hin- 19-89

09'23 hr/7-19-89

EMPIRE SOILS

HOLLOW-STEM AUGER

K.FULLER

DEPTI{ 1.171101.OGIC SAMPLE BLOW SAMPI.E RECOVERY SOIL

(A.0120 SYMBOLS NUMBER COUNT INTERVAL m.) TYPR LrrHOLOGIC DESCRIPTION

(A.BLS) (USCS)

- 8-1-1-1 18,9,3 1.6-3.1 1.5 ROAD FILL, GRAVEL
2.0 -

3.0 - 8-1-1-2 5,3,4 3.1-4.6 1.5 ROAD FILL, GRAVEL

OVA U

cppwri

bkgd

bkgd

0.0 -

1.0 -

4.0 -

8-1-1-3 100/0. 4.6-6.1 0.9 CL CLAY TO SILTY CLAY; mcd-plastic; firm; moist; dk. reddish brown(5YR.3/4). bkgd 0
5.0 -

6.0 -

End of boring

f----.       -

....0 lial/.



LOCATION (NY. COORD.)

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)1111,1.ING STARTI,i)

ADANDOMISNT COMI'l.liTED

DRIU.ING CO.

R]G TYPE

DRIUJER

SOIL BORING LOG

1,135,136.792 B-2-1

406,933.078

JOHN VANDERSUCE

2/118-122

1413 /ir/7-17-89

1438 hrn-17-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

DI.PTI! I.rl 1101.OOIC SAMPUE DI.OW - SAMPLE RECOVIiRY SOIL

(A.0125) SYMBOIL NUMI]lill COUNT INTERVAL m.) TYPE LrrHOLOGIC DESCRIFTION

m. t]LS) (USCS)

.....

0.0 + - B-2-1-1 4,5,4 0.0-1.5 1.2 ML SILT; trace sand; non-plastic; firm; dry; dk. brown(7.3YR,3/4).

1.0 -

8-2-1-2 4,5,6 1.5-3.0 1.3 CL CLAYEY SILT; some sand; 1/8-1/4mm; low-plastic; soft; moist; dk. brown(7.5YR4/2).
2.0

3.0 - 8-2-1-3 3,5,6 3.0-4.5 1.5 CL CLAYEY SILT; trace sand; dk. organic rich laminations; med-plastic; soft; moist;
dk. browng.5YR4/2).

4.0 -

8-2-1-4 2,2,22 4.5-6.0 1.5 CL CLAYEY SILT TO SILTY SAND; rock fragments; med-plastic; soft, wet;
5.0 - brown(7.5YR4/2).

OVA LEL

(%)

bkgd 0

bkgd 0

bkgd 0

bkgd 0

6.0 -

End of boring

-"'ll.- I.=Il--



LOCATION (NY. COORD.)

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)Int.1.IN{71 STARTHD

AllANDOMENT COMPLUTIED

DRILLING CO.

RIG TYPE

DR 11 1.ER

SOIL BORING LOG

1,135,409.545 B-2-2 -

406,921.181

JOHN VANDERSUCE

2/125-133

1321 hr/7-17-89

1640 hrn- 17-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

Dill'ril i.frilol.oGle SAMPI.li DI.OW SAMPLE RECOVERY SOIL
LEL

(AlDUs) SYMBOLS NUMBER COUNT INTERVAL (n.) TYPE LrrHOLOGIC DESCRIPTION 4 (%)
(ft.DES) (uScs)

0.0 - B-2-2-1 3,5,4 0.0-1.5 1.3 OL ORGANIC CLAYEY SILT; non-plastic; hard; dry; dk. brown(7.5YR,3/2). bked 0

1.0 -

B-2-2-2 3,5,7 1.5-3.0 1.5 CL SILTY CLAY TO CLAYEY SILT; oxidation mottics; dk. gray and red laminations; med-plastic; bkgd 0
2.0 -

soft; dry; brown(7.5YR4/2).

3.0 - B-2-2-3 4,7,10 3.0-4.5 1.5 CL CLAYEY SILT; trace sand; dk. gray rock fragments; non-plastic; hard; dry; bkgd 0
brown(7.5YR4/4).

4.0 -

- 8-2-2-4 6,11,11 4.5-6.0 1.5 CL SLITY CLAY TO CLAY; gray laminations; med-plastic; firm; dry; bkgd 0
5.0 -

dk. gray browng.3YR4/2).

6.0 - 8-2-2-5 10,10,11 6.0-7.5 1.5 CL CLAY TO SILTY CLAY; trace sand, gray laminations; dk. green to black mottles; bkgd 0
- med-plastic; firm; moist; dk. gray brown(2.5YR4/2).

7.0 -

- D-2-2-6 4,6,7 7.5-9.0 1.3 SC SANDY SILT; gray mottles; med-plastic; SOA; moist; bkgd 0
8.0 -

very dk. gray brown(2.5YR3/2).

9.0 - B-2-2-7 3,7.8 9.0-10.5 0.9 CL CLAYEY SILT; some sand; rock fragments; 1-3mn,; very ang., low-plastic; bkgd 0
soft; wct; dk. brown(7.5YR3/21.

10.0 -

End of borinp

9-

OVA

fpPM)

1---1 .#*-.-' F-*.1 -Ill' "-Il. .-=- ='""- -- - -.'...#-
-Ill



LOCATION (NY. COORD.)

NORTHING

EASTLNG

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)1111.1.IN('3 N'l'All'Tlit)

ADANDOMENT COMPLErED

DRILI.ING CO.

RE TYPE

1) R It.1.1-R

SOIL BORING LOG

1,135,360.377 8-4-1

406,288.606

STEVE KELLER

3/64-69

1140 hrn-18-89

1242 hrn-18-89

EMPIRE SOILS

HOLLOW-STEM AUGER

K. FU!.1.ER

DIN,TIt 1.rrHOLOGIC SAMP!.11 111.ow SAMPI.li RECOVERY SOIL

(n. 0121) SYMBOIS NUMBER COUNT INTERVAL (n.) TYPE LITHOLOGIC DESCRIPTION

(A.BLS) (USCS)

%:ii**EE*EE*%%%2***au** 3.

0.0 -

- NO SAMPLE TAKEN (ASPHALD
1.0 - -

- 8-4-1-1 2,3,6 1.5-3.0 1.5 CL CLAY TO SILTY CLAY; slightly fissile; low-plastic; firm; moist; brown(7.5YR4/2).
2.0 -

3.0 - B-4-1-2 5,7,18 3.0-4.5 1.5 CL CLAYEY SILT; some pebbles; subr; low-plastic; soft; moist;
dk. reddish brown(5YR3/4).

4.0 -

8-4-1-3 3,9,11 4.5-6.0 1.5 CL CLAYEY SILT; low-plastic; soft; moist; dk. reddish brown(5YR3/4).
5.0 -

6.0 - 8-4-1-4 3,7,8 6.0-7.5 1.3 CL CLAYEY SILT; med-plastic; firm; moist; reddish brown(5YR4/4).

7.0 -

0-4-1-5 3,6,11 7.5-9.0 1.5 CL SILTY CLAY; some ang. pcbbles; med-plastic; soft; moist;
8.0 - reddish black(SYR4/4).

9.0 - 5-4-1-6 10,21,13 9.0-10.5 0.3 CL CLAYEY SILT TO SILTY CLAY; pebbles; <2mm; low-plastic; soft; moist;
reddish brown(SYR4/4).

End of boring

OVA LGL

7PM) (%)

bkgd 0

bkgd 0

100 0

100 0

20 0

bkgd 0

t



LOCATION (NY. COORD.)

NORTHING

EASTiNG

SUPERVISORY GEOLOGIST

LOG BOOKUPG. NO.

DRII.I.INC} STARTH.D

A HANDOM J UN*I COMI'l.liTIil)

DRILI.ING CO.

RIG TYPE

DRII.1.tiR

SOIL BORING LOG

1,135,250.916 B-6-1

406,671.829

JOHN VANDERSUCE

2/110-116

0933 lir/7-17-89

1113 hr/7-17-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

DliPTI 1 1.rrHOLOGIC SAMPLE BLOW SAMP!.11 RECOVERY SOIL
OVA LEL

0.131.5) SYMBOLS NUMBER COUNT INTERVAL (n.) TYPE LrrHOLOGIC DESCRIPTION eple) (%)
(A. DLS) (USCS)

4.0 -

7.0 -

End of boring

0.0 - 8-6-1-1 4,7,8 0.0-1.5 1.5 OL ORGANIC] SILT; some clay; trace sand; organic material; non-plastic; hard; dry; bkgd 0
dk. red brown(SYR3/2).

1.0 -

- B-6-1-2 6,10,10 1.3-3.0 1.3 CL SILTY CLAY TO CLAYEY SILT; oxidation and gray mottics; low-plastic; firm; dry; bkgd 02.0 -
dk. yellow brown(I0YR3/4).

3.0 - B-6-1-3 4,7,11 3.0-4.5 1.5 CL SILTY CLAY TO CLAYEY SILT; rock fragments; 1-3mm; very angular; low-plastic; firm; moist; bkgd 0
red brown(5YR4/4).

- 8-6-1-4 10,11,12 4.3-6.0 1.5 CL CLAYEY SILT; dk. gray rock fragments; very angular; low-plastic; soft; moist; bkgd 0
5.0 - red brown(5YR4O).

6.0 - 8-6-1-5 9,14,13 6.0-7.3 1.2 CL CLAYEY SILT; dk. gray rock fragments; very angular; low-plastic; firm; wet; bkgd 0
red brown(5YR4/4).

- B-6-1-6 2,8,10 7.5-9.0 1.0 CL CLAYEY SILT; trace sand; some pebbles, subr; low-plastic; firm; wet; bkgd 0
8.0 - red brown(5YR4/3).

P.--1 -i-,4 /,i.,9, Bl= m mi"I .1.- - -

mIX·-



LOCATION (NY. COORD.)

NORTHING

LEASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)1111.1.INO NIA It t Itt)

ABANDOMIiNT COMPLINILL

DRI!.LING CO.

RIG TYPE

DRII.1.tilt

SOIL BORING LOG

1,135,644.506 B-6-2

406,526.463

JOHN VANDERSUCE

2/101-108

1143 lir/7-t4-89

1310 hrn-14-89

EMPIRE SOILS

HOUOW-STEM AUGER

A. KOSKE

4.0 -

7.0 -

OVA

CPPM

bkgd

bkgd

bkgd

bkgd

bkgd

bkgd

DITTII 1.rn!01.OGIC SAMPLE BLOW SAMPI.E RECOVERY SOIL . LEL
(ft. UL.S) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LITHOLOGIC DESCRIPTION (%)

(A.BLS) (USCS)

ao - B-6-2-1 4,5,6 0.0-1.5 1.5 CL SILTY CLAY TO CLAYEY SILT; non-plastic; hard; dry; dk. brown(7.5YR3/2). 0

1.0 -

- B-6-2-2 4,6,7 1-5-3.0 0.9 CL . CLAYEY SILT TO SILTY CLAY; slightly fissile; oxidation mottles; non-plastic; 0

2.0 - firm, dry; dk. brown(7.3YR3/2).

3.0 - B-6-2-3 3,6,9 3.0-4.5 1.3 CL CLAYEY SILT; gray laminations; oxidation mottles; small pebbles; subr; 1-3mm; 0

non-plastic; firm; dry; dk. gray(IOYR4/0.

- B-6-2-4 4,8,10 4.5-6.0 1.5 CL SILTY CLAY; dk. green to black mottles; gray laminations, non-plastic; firm; 0

5.0. - dly; dk. gray brown(10YR#/21

6.0 - B-6-2-5 13.18,18 6.0-7.5 1.5 CL CLAYEY SILT; trace sand; oxidation and gray mottles; med-plastic; firm; 0
nioist to wet in fractures, very dk. gray brown(10YR3/2).

- B-6-2-6 3,6,7 7.5-9.0 1.5 SM SILTY SAND TO SANDY SILT, gray and red mottles; gray fractures;. non-plastic; 0
8.0 - finn; mois{, gray brown(IOYRS/2).

9.0 - B-6-2-7 33,16,100/.5' 9.0-10.5 1.5 CL SILT; some fine sand: rock fragments and small pebbles; 1-4mni; subr to ang:
- high-plastic; soft; wet; brown(7.5YR#/4).

10.0

End of boring

r--- -. I- -. „---1 ........ ---9 ---,4 ./-..'. --///- --- 0--- .=./.- ----
-Ill--



LOCATION (NY. COORD.)

NORTHING

EASTING

SUPERVISORY GliOLOGIST

LOG BOOK/PG. NO.

1)11 11.1.INC] STARTIU)

ADANDOMENT COMPLETED

DRILLING CO.

RIG TYPE

DRII.1.IER

SOIL BORING LOG

1,134,187.636 B-7-1

405,621.817

JOHN VANDERSLICE

2/91-100

0934 hr/7-It-89

1026 hr/7-14-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

Dlyrit UTHOLOGIC SAMPLE DLOW SAMPI 11 RECOVERY SOJI.
O VA La(A. D LS) SYMBOLS NUMBER COUNT INTERVAL (ft·) TYPE UTHOLOGIC DESCRIPTION (Ppx (%)

(ft.BLS) (uses)

0.0 - 8-7-1-1 3,7,8 0.0-1.5 1.3 CL SILTY CLAY; oxidation laminations; non-plastic; hard; dry; very dk. brown(10YR3/2). bkgd

1.0 -

8-7-1-2 5,7,9 1.5-3.0 1.5 CL SILTY CLAY; oxidation laminations; low-plastic; firm; dry; dk. brown(7.5YR3/4). bUd2.0 -

3.0 - B-7-1-3 4,13,5 3.0-4.5 1.3 CL 0.0-0.9' SILTY SAND: 1/16-1/8mm; subr to r; non-plastic; hard; dry; red gray(SYRUD. 30- CL 0.9-1.5' CLAYEY SILT; non-plastic; hard ; dry; red gray(5YR4/2).
4.0 -

- B-7-1-4 7,100/.3' 4.5-6.0 1.3 CL 0.0-0.5' CLAYEY SILT; low-plastic; firm; moist; very dk. brown(2.5YR3,2). 100
5.0 -

SM 0.5-1.0' SILTY SAND; low-plastic; firm; moist; dk. brown(7.5YR.3/2).
- CL 1.0-1.5' CLAYEY SILT; rock chips and small pebbles; very angular; low-plastic; frim;

6.0 -
moist, very dk. browng.SYR3/2).

End of boring

0

0

0

0

.:.:.>:

-I .......... '........ ......... ........'I
...'...= I,-I.- - - ---- I=...0 I.-Il



LOCATION (NY. COORD.)

NORTHING

CASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

Imt!.1.IN{1 Sl-ANTED

ADANDOMENT COMPLINF

DRI!11NG CO.

RIG TYPE

DRIi.1.liR

- SOIL BORING LOG

1,134,022.901 8-9-1

397,278.096

JOHN VANDERSLICE

2/82-88

1.Uo lir/7- 1 3-89

1700 hr/7-13-89

EMPIRE SOILS

HOU.OW-STEM AUGER

A. KOSKI.

1.0 -

4.0 -

Zo -

OVA

PPM)

bkgd

bkgd

bkgd

bkgd

bkgd

bkgd

bkgd

DliPTIi 1.rritOLOGIC SAMPLE Di.low SAMPI.11 RECOVERY SOIL '
LEL

(A. DES) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LrrHOLOGIC DESCRIPTION (%)
(ft.BI,S) (uses)

-=->=·»=-=·>»>=·===Es»4>22*REEhi#EiPEEMERMENijERNE**Gl-*i*MEN**ENE**RM«MERRN»*M**%E***i#*R€E*ERNE**3**NEE@EXE»lAi*%9*FNE»NiE*2**%139%*18 ::k¥:f:0:·3:·:228·:

0.0 - 8-9-1-1 2,3,4 0.0-1.5 1.3 CL CLAYEY SILT, trace organics; non-plastic; firm; dry; dk. brown«OYIUm. 0

- B-9-1-2 2,4,6 1.5-3.0 1.1 CL SILTY CLAY, trace small pebbles; mostly angular; low-plastic; firm; dry; 0
2.0 - slightly fissile; brown(7.5YR#/2).

3.0 - 8-9-1-3 6,12,15 3.0-4.5 1.3 CL 0.0-0.5' SILT; gray laminations; non-plastic; firm; dry; dk. brown(10YR.3/2) 0
CL 0.5-1.3' SILTY CLAY; low-plastic; finn; dry; calcified veins; dk. brown(10YR3/2).

8-9-1-4 6,11,13 4.5-6.0 1.3 CL SILTY CLAY, trace sand<1/16mm; med-plastic; firm; dry; 0
5.0 - gray and red oxidation mottles; dk. brown(2.3YR4/2).

6.0 - - 13-9-1-3 10,16,15 6.0-7.5 1.2 CL CLAYEY SILT; calcified veins, high-plastic; soft; moist; dk. gray brownO.SY4/2). 0

8-9-1-6 3,5,5 7.5-9.0 1.45 CL CLAYEY SILT, some sand; rock fragments; very angular; high-plastic; very soft; . 0
8.0 - moist to wet; dk. yellow brown(]OYR4/4).

9.0 - 8-9-1-7 100/0.3- 9.0-10.5 0.6 CL CLAY, some pebbles; med-plastic; firm; moist; dk. yellowish brown(IOYR.3/4). 0

End of boring

MI- memi ./--- ...-I- 1



LOCATION MY. COORD.)

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

DRII.1.ING STARTED

Al,ANDOMENT COMI'lliTED

DRILLING CO.

RIG TYPE

D il l 1 J .l i lt

SOIL BORING LOG

1,134,862.439 B-11-1

401,339.157

STEVE KELLER

3/47-53

1003 hrn-13-89

1 102 hrn- 13-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

DiiI'TII 1IrtiO!.OGICSAMPLE BLOW SAMPLE RECOVERY SOIL
OVA

M.DIA SYMBOLS NUMDER COUNT INTERVAL m.) TYPE LrrHOLOGIC DESCRIFnON (ppla
(111}LS) (uses)

Wa"*:*3245:%2#.ii**4****aiMME*293*%%%%3*%4**%922**

0.0 - 8-11-1-1 3,3,3 0.0-1.5 1.0 CL SILT, some clay; low-plastic; firm; dry; dk. yellowish brown(IOYR</6). bkgd

1.0 -

8-11-1-2 2,4,5 1.5-3.0 1.4 CL SILTY CLAY; gray and oxidation mottles; slightly fissile; med-plastic; firm; bkgd
2.0 -

moist; strong brown(7.3YR#/6).

3.0 - 8-11-1-3 3,7,7 3.0-4.5 1.4 CL SILTY CLAY; oxidation mottics; med-plastic; firm; moist; bkgd
dk. yellowish brown(I0YR5/4).

4.0 -

- B-11-1-4 3,5,9 4.5-6.0 1.5 CL CLAY TO SILTY CLAY; med-plastic; firm; moist; ycllowish brown(Z0YR5/4). bkgd5.0 -

6.0 - B-11-1-5 15,17,18 6.0-7.5 1.2 CL CLAYEY SILT: some fine sand; subang. rock fragments; low-plastic; soft; wct; bkgd
yellowish rcd(5YR4/6).

7.0 -

- B-11-1-6 4,6,7 7.5-9.0 0.4 CL GRAVELLY CLAYEY SILT; subang. rock fragments; low-plastic; soft; wet; bkgd
8.0 -

brown(7.5YR#/2).

9.0 - 8-11-1-7 2,5,5 9.0-10.5 1.0 CL GRAVELLY CLAYEY SILT; subang. rock fragments; low-plastic; soft; wet; bkgd
brown(7.5YR4/2).

10.0 -

End of boring

LEL

(%)

0

0

0

0

0

0

0

r.....9 lilli-9 ......9 P...... ./."./.



LOCATION (NY. COORD.)

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

1)1(11.1.INON'l'AllI'lit)

AIJANDOMILNT COMI'l.151'liD

DRII.LING CO.

RJG TYPE ·

DRjt.1.liR

SOIL BORING LOG

1,134,767.987 ' 8-11-2
401,335.109

STEVE KELLER

3/37-46

0839 lir/7- 13-89

0948 hr/7-13-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

/ **61§

]VA

'PM)

Dtirrit UTHOLOGle SAMPLE DLOW SAMPUS RECOVERY SOIL LEI.
(A. DLS) SYMBOLS NUMBER COUNT INTERVAL (A.) TYPE LrrHOLOGIC DESCRIPTION 0 (%)

(A. DJ,s) (USCS)

202*2

:::R::: >S::::::5::::::::9.:::. .......:...':,

0.0 - 8-11-2-1 2,3,4 0.0-1.5 1.1 CL CLAY TO SILTY CLAY; oxidation mottles; med-plastic; firm; moist; bkgd 0
yellowish brown(10YR3/4).

1.0 -

- B-11-2-2 2,4,5 1.5-3.0 1.4 CL CLAY TO SILTY CLAY; oxidation mottles; med-plastic; firm; moist; bkgd 02.0 -
brown(7.5YR5/2).

3.0 - B-11-2-3 3,5,9 3.0-4.5 1.3 CL SILTY CLAY; oxidation mottles: med-plastic; firm; moist; bkgd 0
- dk. yellowish brown¢7.5YR4/4).

4.0 -

- B-11-2-4 6,8,12 4.5-6.0 1.2 CL SILTY CLAY; slightly fissile; gray laminations; med-plastic; firm; moist; bkgd 05.0 - -
dk. brown(7.5YR4/4).

6.0 - 8-11-2-5 2,5,18 6.0-7.5 1.5 CL SILTY CLAY; ang. rock fragments; med-plastic; firm; moist; yello,wish red(5YR4/6). bkgd 0

7.0 -

D-11-2-6 3,6,14 7.3-9.0 0.4 CL CLAYEY SILT; low-plastic: soft; wct; yellowish red(5YR416). bkgd 08.0 -

9.0 - 8-11-2-7 15,19,19 10.5-12.0/FS 0.9 CL CALYEY SILT; subr pebbles; low-plastic; soft; wet; bkgd 0
yellowish red(5YR4/6).

10.0 -

8-11-2-8 ' 3,19,16 10.0-11.5 1.5 CL CLAYEY SILT; subr pebbles; low-plastic; soft; wet: bkgd 011.0
dk. rcddish brown(5YR3/4).

End of boring



LOCATION (NY. COORD.)

NORTHING

CASTING

SUPERVISORY GEOLOGIST

LOG BOOKUPG. NO.

i)Kill.INC) STARTED

ADANDOMENT COMPLETED

DRILLING CO.

RIG TYPE

DRJLU.R

SOIL BORING LOG

1,135,342.544 B-12-1

403,772.183

STEVE KELLER

3/30-36

1120 hr/7-12-89

1243 hrn-12-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSICE

DY·yi\1 1.rrHOLOGiC SAMPLE DZ.OW SAMPLE RECOVERY SOIL
OVA LEG

(A. DES) SYMBOLS NUMBER COUNT INTERVAL (n., TYPE LHHOLOGIC DESCRIPTION OPM) (%)
(A. DLS) (USCS)

§¤82 2*NEGE©*NE*%**AE*%**&***E@N% R*&2@__ER

Zo -

10.0 -

11.0 -

End of boring

NR - Not Recorded

O.0 - 8-12-1-1 4,18,6 0.0-1.5 1.0 ROAD FILL; rock fragments; silt; bked 0

1.0 -

- 8-12-1-2 4,6,9 1.5-3.0 1.3 CL CLAY TO SILTY CLAY; fissile; vertical fracturts; med to high-plastic; firm; bkd 0
2.0 - moist; dk. brown(10YR3/31

3.0 - B-12-1-3 4,8,14 3.0-4.5 1.5 CL CLAY TO SILTY CLAY; med-plastic; firm; moist; dk. brown(10YR.3/3). 50 0

4.0 -

8-12-1-4 4,8,9 4.5-6.0 0.8 CL CLAY TO SILTY CLAY; red and gray mottles; slightly fissile; med-plastic; firm; 100 0

3.0 - moist; dk. reciddish brown(2.5YR2.5/4).

6.0 - B-12-1-5 NR 6.0-7.5 1.0 CH CLAY TO SILTY CLAY; med to high-plastic; firm; moist; dk. brown(7.5YR.3/2). 750 0

8-12-1-6 3,6,8 7.5-9.0 0.2 CL CLAY TO SILTY CLAY; oxidation laminations, fissile: med-plastic; firm; moist; 500 0
8.0 -

browng. 5YR4/2).

9.0 - 8-12-1-7 3,4,5 9.0-10.5 1.3 CH CLAY TO SILTY CLAY; slightly fissile; high-plastic; soft; moist 100 0
- brown(7.5YR3/4).

8-12-1-8 3,4,5 10.5-12.0 1.0 CH CLAY; trace siti; high-plastic; soft; moist; browng.SYR4/2). 22 0

'-
----0.--- -



LOCATION (NY. COORD.)

NORTHING

EASTLNG

SUPERVISORY GEOLOGIST

LOG 1300!UPG. NO.

DRit.LING STARTED

ADANDOMENT COMPLETED

DRIUING CO.

RIG TYPE

DRI!.1.lilt

1 SOIL BORING LOG

1,135,297.242 8-12-2

403,808.412

STEVE KELLER

3/23-29

0920 brn- 12-89

1020 hrn-12-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

2.0 -

4.0 -

7.0 -

8.0 -

OVA

(ppED

bkgd

bkgd

bkgd

bkgd

bkgd

Dlit'rll 1.171101.OGIC SAMPLE DI.OW SAMP!.Ii RECOVI.RY SoIl.
LIEL

(n. BLS) SYMBOLS NUMBER COUNT INTERVAL m.) TYPE LTHOLOGIC DESCRIPTION (%)
(ft.BI,S) (USCS)

j=-MEIEiEiEiEiEiEiEiE€E.EEii.qi=NEiEEiEiEiE€Eig«:-EiEEiEiEi*fiiEjEiEEiEiEEiEEit*i=.iEEiER-jEf=-iEi=NEEi.=i*1.9=-iEiEjEiEfEf=-2?RRiEiEiEiEEiEiEiEiEEEtEfEiEjEiEiEiii#iEiEEEEffE*iji#iEiEEiEEjERNi*3EiEi%42%4%#iiNE#i#EiBLdi#iif-EiiiiiiiiEjEitiLy:fEREEii#EiEiEii%**€itiEiEiERiLN#iE32**iEitajifti#*ENii%43*;jEEiEf**iMEiiit.EM4:9%iEit»jE%%93%iEkLi*Ei*3ii*j%%E%i«242*%iiNi%*Hii%%**EEf/2jiEifiF»j*ik*Ihijij*JEE**EEE€15*i%fE€%*jiiK42*i€NjjEN*t€%%iiit»3*
.....................

0.0 - 8-12-2-1 8,23,12 0.0-1.5 1.5 GW ROCK FRAGMENTS; low-plastic; soft; dry; brown(MYR.5/2) 0
1.0 -

- B-12-2-2 3,8,12 1.5-3.0 0.0 Sample not recovered.

3.0 - 8-12-2-3 5,18,15 3.0-4.5 1.5 CL CLAY TO SILTY CLAY; oxidation mottics; med-plastic; finn; moist; 0
brown(7.5YR4/2).

- B-12-2-4 5,12,13 4.5-6.0 1.3 CL CLAY TO SILTY CLAY; some pcbbles; gray mottles; med-plastic; son; moist; 0
5.0 - dk. reddish brown(SYR3/2).

6.0 - B-12-2-5 9,17,19 6.0-7.5 1.3 CL CLAY TO SILTY CLAY; fissile; gray mottles; med-plastic; son; moist; 0
- dk. reddish brown<SYR]/3).

8-12-2-6 3,6,6 7.5-9.0 1.5 CL CLAY TO SILTY CLAY; mcd-plastic; soft: mois{; dk. reddish brown(5YRJO). 0

9.0 -

End of boring . ,

.-Ill. -I-- ...I.. -'.--
I--



LOCATION (NY. COORD.)

NORTI{ING

HASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

DRILUNG STARTED

ABANDOMENT COMPLETED

DRJLUNG CO.

RIG TYPE

DRII.U.R

1,137,058.032

402,912.864

STEVE KELLER

3/12-21

1300 hr/7-11-89

1432 hr/7-11-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

SOIL BORING LOG

88-1 (background)

Dig,11 1 UTHOLOGIC SAMPLE BLOW SAMPLE RECOVERY SOIL
OVA La

M. ULS) SYMBOLS NUMBER COUNT INTERVAL mi) TYPE LrrHOLOGIC DESCRIPTION (?PM) (%)
(A. BLS) (USCS)

®BE=:i==%*3'E:'*83=EER*-5828*>»3*=*i»*E=E S:kES

Zo -

8.0 -

10.0 -

11.0 -

13.0 -

End of boring

NR - Not Recorded

0.0 - DO-1-1 NR 0.0-1.5 0.5 OL TOP SOIL: med-plastic; firm; dry; dk. brown(7.5YR3/4) bkld 0

1.0 -

BB-1-2 1,5,9 1.5-3.0 1.2 CL CLAY; med-plastic; firm; moist; dk. yellowish brown(IOYR,3/4). bkzd 0
2.0 -

3.0 - BB-1-3 4,6,10 3.0-4.5 1.1 CL CLAY; slightly fissile; nicd-plastic; firm; moist; yellowish red(5YR4/6). bkad 0

4.0 -

- 38-1-4 4,15,24 4.5-6.0 1.2 CL CLAY; med-plastic; hard; moist; dk. reddish brown(5YR3/4). bkzd 0
5.0 -

6.0 - BB-1-5 14,23,18 6.0-7.5 1.5 CL CLAY, sonic pebbles; slightly fissile; low-plastic; firm; moist; bkgd 0
ycllowish brown(10YR3/6).

- BB-1-6 4,12,13 7.5-9.0 1.3 CL CLAY, some pebbles; med-plastic; firm; moist; dk. yellowish brown(10YR3/6). bkgd 0

9.0 - BB-1-7 4,8,8 9.0-10.5 1.5 CL CLAY, some pebbics; med-plastic; firm; moist; dk. ycllowish brown(10YR3/4). bkzd 0

BB-1-8 7,8,8 10.5-12.0 1.5 CL CLAY, some gypsum; med-plastic; soft; moist; dk. ycllowish brown(I0YR3/4). bkzd 0

12.0 - BB-1-9 2,3,4 12.0-13.5 1.5 CL CLAY, some fine sand; low-plastic; very soft; wet; dk. yellowish brown(!0YR314). bked 0

-I ............



SOIL..@-

LOCATION

NORTHING

EASTING

SUPERVISORY GEOLOGIST

LOG BOOK/PG. NO.

DRILLING STARTED

ABANDOMENT COMPLETED

DRILLING CO.

RIO TYPE

DRII.I.liR

1,136,313.806

407,138.725

STEVE KELLER

3/2-11

0820 hr/7-11-89

1111 hr/7-11-89

EMPIRE SOILS

HOLLOW-STEM AUGER

A. KOSKE

9ING LOG

(background)

C

Mt:

ullyrn UTHOLOGIC SAMPLE BLOW SAMPLE RECOVERY SOIL )VA LEI.
(n. DLS) SYMBOLS · NUMBER COUNT INTERVAL m.) TYPE LITHOLOGIC DESCRIFTION 'PM) (%)

(fl. BLS) (USCS)

2*3*8*:i@**BME

00 - 80-2-1 2,4,4 0.0-1.5 1.5 OH CLAY; high-plastic; finn; moist; dk. brown(Z0YR3/6). bkgd 0

1.0

- BB-2-2 3,6,12 1.5-3.0 1.3 OH CLAY; trace organics; high-plastic; firm; moist; dk. brown«OYR.3/6). bkgd 0
2.0 -

3.0 - BB-2-3 5,7,11 3.0-4.5 1.5 CH CLAY; trace lt. gray and red mottles; high-plastic; firm; moist; brown(10YRS/3). bkgd 0

4.0 -

- BB-2-4 4,15,24 4.5-6.0 1.5 CL CLAY TO SILTY CLAY, trace rock pebblea; trace organic and oxidation mottles; bkgd 0
5.0 - med-plastic; hard; moist; dk. brown(7.3YR3/4).

6.0 - BB-2-5 24,40,33 6.0-7.5 1.5 CL CLAY TO SILTY CLAY; ang. dolomite fragments; trace oxidation mottles; med-plastic; bkgd 0
- hard; moist; dk. bmwnG.SYR,3/4).

zo -

- BB-2-6 6,18,17 7.5-9.0 1.3 CH CLAY; subr dolomite pebbles; gray laminations; med-plastic; firm; bkgd 0
8.0 - moist; dk. brown(7.SYR3/41

9.0 - BB-2-7 3,6,5 9.0-10.5 1.5 CH CLAY; high-plastic; firm; moist; trace oxidation mottles; bkgd 0
9.0-10.0' dk. brown(7.5YR3/4).

10.0 - 10.0-10.5' reddish gray(SYR.5/2).
- BB-2-8 2,4,5 10.5-12.0 1.5 CH CLAY; high-plastic; firm; moist; dk. reddish gray(5YR4/2). bkgd 0

11.0 -

12.0 - BB-2-9 2,18,100/2" 12.0-13.5 1.2 CH CLAY; some und; high-plastic; soft; wet; dk. reddish brown(5YR4/2). bkgd 0

13.0 -

End of boring

-

.



.I. APPENDIX D

Raw Field Data

Well Development Forms
Water Level Measurement Forms

Discharge Measurements
Soil Gas & Headspace Analytical Data



i

WELL DEVELOPMENT FORMS
· 11
· th

1.

1



.-2-/.mciz*
An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: HIA G A ZA TAL LI IAp MI/FI
Mw 1-6 9,16 GWell Number and Location:

Development Crew: 3-0 8 w 6% 612,1 Driller (if applicable): - N/A-
Water Levels/Time: Initial:+7·9 F /Oil Pumping: Final:

Total Well Depth: initial: 5.1 f 'BLS Finai: -
Date and Time: Beg;n. B 9 / g9 10 I r Completed: 9/4/25 1021

Development: Method(s): HAr, D 8/4#Lfo 0 RV

0.50
Total Quantity of Water Removed: gals

16 P T - 13 flot</ Top o ¥ CAL i rl C

Field Measurements
Date/Time Discharge Rate'

and and
Specific PH

Pump Measurement
Temp (°C) Conductivity (Standard Turbidity

Setting Method

9/9/yq (umhos/cm) Units)

EAIL I9'c 1960 G.(f VE,y/017
D,7 CLEAR

Remarks

(Including
Sand

Production)

V 6 L .,8,2 CA•L€O

•13-AL

102)
v C il , 50 3 FL

C,LOAN

rl o
5(\Ag

1' 11 8 644 E

L»EN

*gallons per minute or =ailer capaci:Y

Science Applications International Corporation W 8400 Westpark Drive, Mclean, Virginia 22102

Whke: File Pink: Fieta Manager Yellow: Supervisory Geologist Goldenroa: Field Book



lf==.-5-=A-41
3-2-E B -8

W® An Employee-Owned Company

U/eli Development Form
(Field Sheet)

Project Name and Number: VIA44(ZA FALLs IRF /- 73V -06 -%9&-10
, Well Number and Location: /1 W /- 9
Development Crew: L,20 f AA\Aw Driller (if applicable): f>trire
Water Levels/Time: Initial: 6. 1/27210- Pumping: Final: /25267-oc-

Total Well Depth: Initial: Final:

Date and -Time: Begin: 7/3)4 -/0 fl Completed: i 9  - /6 01
Development: Method(s): sweA .C» 73) m:.12 , 64 1 X.rq

Total Quantity of Water Removed: /4 7 r gals

Date/Time Discharge Rate'
and

Measurement

Method

7125 >2723 1

and

Pump

Setting

1 , i D 17 -

Field Measurements

Specific PH
Temp (°C) Conductivity (Standard Turbidity

(umhos/cm) Units)

fooo -1,¥6 4. mudy
11.V /O 570 3.0, v. m•44

Remarks

(Including

Sand

. Production)

2

2-- Cdr)

ls-11
/YZZ- /4 6280 -7. 44 v. m.£.Ry

-

-

1,7

1-26 iqqf- /4 4010 6 S IL "117
1 SOO .5-

72*0 7 t 3 8
3,0

1!27
1 01.6 13

11,1 15-Et7 14
/947 /4

3 4-zo 7,06
4700

7< (L

319 0 6·95-

r ''

a.1 veu, *fi-
1, f

1.2-4 , f
6 You# 2,0

/4 2-7 7 2% D 7, z ,. £111 .lj
Wwk bA•IM

1 z.9,0 1.04 dly.6.-A 1 'zr
'gallons per minute or :ailer capacity

- U.,ls -yt
Scicce Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102

Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

....

..

--

..

.....



-- _alza_
® An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Nameand Number: Ancrck Fals -LA-P B I 1,€5 I-835-06-82-80
Well Number and Location: rn k) l-3 3 5 ite- 1

Development Crew: =S-. C.Ar  c (- 3.14,Jc-rSI;ce[)riller (if applicable): - YU A -
Water Levels/Time: Initial:2-1 - 3-3<  (3115 purn*ing Elna\·. · 55  1006
Total Well Depth: Initial: 34 0 1 93425 Final: -

Date and. Time: Begin: 0837  8-25-89 Completed: / 001  135 -25- 8 9
Development: Method(s): --7 " 1,1/c- 14(44 Pu-0.-p  L.,c.(( s.,r..Act

r
r.-rb.--1 2.0 --:- Froal- 1-0 r.-W-r k 1

Total Quantity of Water Removed: Leo gals

k Fc=4 bel•.0 47 Of CAS LAN
Field Measurements

Date/Time Discharge Rate'
and and

Specific PHPump Measurement
Temp {°C) Conductivity (Standard Turbidity

Setting Method

0 -15-8 9 (umhos/cm) Units)

Remarks

(Including
Sand

Production)

0931 l3.:5- 4

09€0 11

-32-3 74:l ·3090 4,47 (-le«r- Re JA.J

r prod.UL<-
3140 4.52. l 

0946

111 0  3 1 80 4. A l I

695.0 13.5 3080 4. 15- u

094 /1. o 15,70 6.6-7
Loo 1 If.0 6-2 3170 6-57 ,

bUcet

fLMfgc +
3' 044 94.
0610-4,4™r i
'gallons per minute or Dailer capacky

Science Applications International Corporation d 8400 Weszpark Drive, Mclean, Virginia 22102
WK-e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book



® An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: /41 „.r Al Is IA·F · MI/,as-
Well Number and Location: M uu 1-413 S:i-€- 1

Development Crew: f. car-k.r- 1- 14,Jecs\,Ve Driller (if applmable): - /4;;- -
Water Levels/Time: initial :4 1. 44 f Final:  /3.28 423 o/0 30 pumping:

Total Well Depth: Initial: 4 5.95 ;3£-S Final: -

Date and Time: Begin: 8-25-89 //®45 Completed: 9 -ur-es 9  1219
Development: Method(s): 1. 74 1-14.4 p.'#p / S#r·-. J u.,eli Ar

Total Quantity of Water Removed:

4' Feet LL, Ar o € CgS,·n 5
89

gals

Field Measurements
Date/Time Discharge Rate*

and
Specific PHMeasurement

Temp (°C) Conductivity {Standard Turbidity
7 Method
0 (umhos/cm) Units)

and

Pump
Settini

II1<

1/1: 3

ji18

1162

\ZOO

1109-

12-LO

1-1 J .57

Remarks

(including
Sand

Production)

A.2.53.\ V-.r 1 4 1 620 G.5-8

lEgo C.(4

6. 48

Clay
4 6'AY

!

HA-Sodr

« 4- 4-9 6 G

L.D€,U ,

I L 50 4.6.4 |v. 51. clly

1 4 20 4, 47 Clear

+ P

5rnk'»4
54 fu-7 Sucket !
3' f-+ 0*-

60 #a·- of

weic I
65-.45

L.5-1 O C. 47 Ll
tUL o 6. C 7 U

1 5.86 6-46 1,

161-0 4-4 7 , c

*gallons per minute or caller capacky

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
Whke: F,le Pink: Field Manager ·Yellow: Supervisory Geologist Goldenroa: Field Book



-

Aa-ILLa

An Employee-Owned Company

Well Development Form
(Field Sheet)

Project Name and Number: Nt A GA fLA FALU Inf IZI )FJ
Well Number and Location: Me-2-W SITE 2

Development Crew: 3-00,1 CA Pled Driller (if applicable): - N )A-
Water Levels/Time: Initial: F 69 9J-/ Pumping: Final:

Total Well Depth: Initial: f.33 'Su
Final:

/

Date and Time: Begin: 3 / c, U 1 !63 I Completed: p /91*4 10 37.

Development: Method(s): U AA D BAIL

1.0
Total Quantity of Water Removed: gals

3< PT. feL•k/ Toi OF C fu } W C

Field Measurements
Date/Time Discharge Rate*

and and
Specific PHPump Measurement

Temp {°C) Conductivity (Standard Turbidity
fet;ing Method

{umhos/cm) Units)

Remarks

(Including
Sand

Production)

vuL.,mf RAI,Po

/ 0 3 1 EA}(.10 )3.-1-Uc lotto 6.91
CLEAR

LT. gRK

/037- /

, 133 A 6

1'0 3#t

43 N U & R,1 0

*gallons per minute or ba:er capacky

Science Applications International Corporation *1 8400 Westpark Drive, Mclean, Virginia 22102
White: Ale Pink: Fielo Manager Yellow: Supervisory Geologist Goldenroa: Field Book



-d/---I£lil® An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: NIAQAEA FALLs IAP -1 -93206-51-/6
Well Number and Location: Al M 3-7

Development Crew: LAMB /Aer 11(AdZ Driller (if applicable): GMP| 136
Water Levels/Time: Initial: 6. 62 f lilbepumping: Final: 7 · 20 73* c

Total Well Depth: Initial' Final:

Date and Time: Begin: lbs M - low Completed: . 949  : IDC1

Development: Method(s): «51,(,ECE + ¢BAIL 2,2 >/

Total Quantity of Water Removed: 4 2 gals

Field Measurements
Date/Time Discharge Rate*

and
Specific PHMeasurement

Temp (°C) Conductivity (Standard TurbidityMethod
(umhos/cm) Units)

and

Pump

Setting

Remarks

(Including
Sand

Production)

.* 1041 i,4 1 Ynd& O.19-

711¥ /531 20 9500 006 elost) A 8

® /14/ 0/ 3-600 1. I, do..-g 0 t 0- f-
105-1 1 4076 6,27 26/u 0110

'gallons per minute or :a,ler capacky

/20 yk-
Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102

Wk?:2: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book

*LO"07

.....



...IZEZE
7® An Employee-Owned Company

\Vell Development Form
(Field Sheet)

Project Name and Number: Ni<:414€-4 Faills :CAP IRIL/FS /-%935-06-EDs).,0
Well-Number and Location: M \4/ 3 - 3 b

Development Crew: 3-014 4 44•Ue-ostrce.Driller (if applicable):
Water Levels/Time: Initial:/ 0 · -701.0,9 Pumping: i=ina\*| 0.19 < 1501
Total Well Depth: Initial: 34.8 'BLS Final:   -

Date and Time: Begin: 8 -43 -89 1019 Completed: 8 - 2.3 - 89 1456

Development: Method(s): 1 · -7 - 6-l a.·,-d P p j UJ ell gury Lk Lir
-ja KN.-f >272-0 W. 7 n fr_icAT_

Total Quantity of Water Removed: IDC) gals

'tgelou) 4-f of clas:ij
Field Measurements

Date/Time Discharge Rate'
and and

Specific PHPump Measurement
Temp (°C) Conductivity (Standard Turbidity

Setting Method
(umhos/cm) Units)8-13-89

Remarks

(Including
Sand

Production}

1401. -L, 2 3- 1 / .4 13,0 /9 20 4.83 CAe.a- r

las 1780 6.85 /'14 11 r FrocLJc €_
4 + 44 -f

14 31 12.0 1840 7- 02. i< 696' 41
143 7

13.0 taoo C.91 i,
)447

l 3. 0 1% lo 7.6 7
1 456 576 13.0 1 8 to 7.02

 r-Q / uq€-
bucka-

t.,-r tse f
3' A- 64

of we R oish,

gallons per minute or Jailer capac:ry

1 t

Science Appiications International Corporation d 8400 Weszpark Drive, Mclean, Virginia 22102
W--2: File Pink: Fieio Manager Yellow: Supervisory Geologist Goldenroa: Field Book

Jbil ll -CrzE



An Employee-Owned Company

Well Development Form
(Field Sheet)

Project Name and Number: NIA<AllA FALLS IAP 1-330-£54-YSE-to
Well Number and Loc W -3- .9-P

Development Crew: 940 k Driller (if applicable): 114.y, i re
Water Levels/Time: -7,3 'Bfoopurnping: /03•-7 '81[YL- Final: i. 80 Imb<-
Total Well Depth:                         -3 1- 7 mac-Final:
Date and Time: Begin: 1 S M - 0%41 Completed: 41*9 - ine
Development: Methodls): 58/7£-- 420- 230 k ip,jfb · 7113,£-- /32) -20.7 r

W 11144 hav*. 97
Total Quantity of Water Removed: 190 gals

ation:

K€i m *
Initial:

Initial:.

Field Measurements
Date/Time Discharge Rate* Remarks

and

Pump
Setting

0151

1001

lot(e

ID 15-

1031

1037

105-9

and

Measurement

Method

Z 9 112,....

Specific PH
Temp (°C) Conductivity (Standard Turbidity

(umhos/cm) Units)

j 5- 2000 G < 91 511 6 64
/690 G.95 "
1 730 0, 93 g/<Ar

1 9. 7 17 90 6,%5' 11

ir l) 2.0 0.9 9 Il
it

/ r 19 30 6.71-

(Including
Sand

, Production) A

6I,Me p r·1'
IT

45'

60

71

TD

lili'

1 5
log-

1730 7,00
It

1740 1. 00 h /10

1740 1,00 11 i go

'gallons per minute or -ailer capacky

Science Applications International Corporation AW 8400 Westpark Drive, Mclean, Virginia 22102
WA.-2: File Pink: F:eld Manager Yellow: Supervisory Geologist Goldenroa: Field Book



1 a..07. I. \n Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: /JI'tanFal|s IA·P K IjFS /-S·35-06-858 -to

Well Number and Location: M VJ 3 - +D 51 1-e. 3

Development Crew: EL=:A,- V'exvidee.zi\ ce. Driller (if applicable): - A.}IA--
Water Levels/Time: Initial: 4 1 . 58 1 0106 Pumping: Finalf 1-7 0/  1/41
Total Well Depth: Initial: 29.0 43 L.5 Final:  -

Date and Time: Begin: 8 -21 -89  leo 1 Completed: 1 12-- -7 8-2 2 -8 9
Development: Method(s): 1.-7 " 1-·k•,cl Pur··,-ep , a set o C Aruis caw,c(

a .Scxn.r- 6ack: 2 1 ··--'e, ( 1 -5..0,ry e. H 61 r 20.-c.., 2724-A il- 49:1
Total Quantity of Water Removed: ILO gals

4:

F€ below Tor o F Cas i 43
Date/Time Discharge Rate*

and and

Pump Measurement

Setting Method

18-22-99

Field Measurements

Specific PH
Temp (°C} Conductivity (Standard Turbidity

(umhos/cm) Units)

Remarks

(Including
Sand

Production)

1002 /1-23"h JA.6 152-0 4.98 S I. C\Ay 1.2.1 34 1

101-7 15.0- 1420 6- 9 1 V. SI. clly 44414
1632 llc 00 4 96 I '' -L 56 j •- 1C r
1014 1430 D. 00 1 C.-1 2-er- A. -7 5-3 4.[1100

l «10 -7, lo U -, O 15--1
11 13

1460 7 £0 it .-11.83.11 127
14 50 -7. i o 1 l /1- 1 Cord

D
15.0

4

5 ra.kjated
bucket

Verl Ilttic
Sc,U f'. 4,•ca

4 (LU,-Mt de'flor--

8--pU
5, + 2'off

boA,-0 €f
We l C•5:Ay

*gallons per minute or =ailer capacky

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
WA.4.: Fae Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book



-2/ll--VIIM® An Employee-Owned Company

Well Development Form
(Field Sheet)

Project Name and Number: '4,A 6AKA F A LLI IAP tily-r
Well Number and Location: ./-- c I MW- 4 - 4 3 RE 4

Develo@ient Crew: IoHA (BRIER Driller (if applicable): - /V' /;4 -
Water Levels/Time: Initial: * t.61 (1043 Pumping: Final:

Total Well Depth: Initial: 9.96 'BLf Final:
Date and Time: Begin: 9/9/y9 /052 Completed: P/) h 9 /109
Development: Method(s): H Rwo R A }6 1 20 m, 0. SVE66

CI

fitteR To B A / c 04 c .

Total Quantity of Water Removed: 1 5 0
gals

4 Fl . Eglow Top of c AL,Wt
Field MeasurementsDate/Time Discharge Rate*

and and

Pump Measurement
Temp (00 Conductivity (Standard Turbidity

Specific PH

Method
(umhos/cm) Units)

Remarks

(Including
Sand

Production)

VOL », F a.1160

8 All€ O 13 ac 3010 7.00 2 3Al.
hukky

S ..O wA / 3.5-je.l
M vilk r

MI W 02 1-A ./p

ACCJ BVGBTGO

1 &-1 g VdreT

'gallons per minute or Dailer capacir,

Science Applications International Corporation 8 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book

...

IMPZZEET



F® An Employee-Owned Company

\X/ell Development Form
(Field Sheet)

Project Name and Number: |O I ALARA PALLL 1AP I-fi SE-©6-€%r-/0
Well Number and Location: M k) 5-_,5- .

Development Crew: l.ArMB ) AMI-#ta Driller (if applicable): ,€/32706
Water Levels/Time: Initial: 13.44 Pumping: Final: /4 <61._

Total Well Depth: Initial: Final:11.51'%12
Date and Time: Begin: 7bj191 - /32-7 Completed: , blifi - 1 Gy
Development: Method(s): . 5/602-6,6- + fjAIL_ -Dee

Total Quantity of Water Removed: 5 gals

Field Measurements
Date/Time Discharge Rate*

and and
Specific PHPump Measurement

Temp {°C) Conductivity (Standard TurbiditySetting Method
(umhos/cml Units)

1401

1/ 1637

Rernarks

(Including
Sand

Prodd-ction)

-  l 63 /0 7.15-

1 4 53-20 7,3-3

V c AM.llY , 2- 5-/

3, 2.r

10,61- 5430 1.16 v./Ma4 /Ir

'gallons per minute or =ailer capacky

i

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
Wk;:2: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book

- -- I



 al VI® An Employee-Owned Company

Well Development Form
(Field Sheet)

Project Name and Number:

Well Number and Location: K

,

Development Crew: J -CArk

Water Levels/Time: Initial:

Total Well Depth: Initial:

Date and Time: Begin: 8

Development: Method(s):

A 'tlc.rc F.AL. I Af R :C/Fs
h w Er- ID

: r , 5: 14.,de,Wmo Driller (if applicable):

f 147{:// /52-5 Pumping:
3 6.9 42-5 Final: -

-29- 6 9 / 5-7 0 Completed: 1

1- -7 'f- H°,i,-X P'-£ri 2.0 'h.

: 1-2,25-0 6-8.5-8-1-

25 itc- 6

- A.) 1 A -

Final: I 4.9.5- i 10
B-LS--27 9 1 C 04:

2 1 S L".--€7 . f:D•n..co-4-- r -f' :'LDTotal Quantity of Water Removed:

1694& 6,4-, Ur O F Co=:15
130

gals

Date/Time Discharge Rate
and and

Pump Measurement

. Settino Method

16-30

15-1 5

|E 45

1 €fs

1570

155'3

1600

/603'

Field Measurements

Specific PH
Temp {°C) Conductivity (Standard Turbidity

(umhos/cm) Units}

Remarks

(Including
Sand

Production)

13.5

1I

1910 6.75 CUY \ Itt C i ga.,C -

LS 2-8 A Clly rr=A,cha.
11 Iheo 4.78

1 75-0
t. C£.7 G

11 L-22 ¢51. chi y
1770

/ 3, O ,7 40 *' 6.74 1,

j -770 4.7-1 - I

Set 3 - irdudd· i
Go-- #°6- Buck , F
ot wea i

17 7 D 6·78 Cle* r

04«5

gallons per minute or Defier capacky

Science Applications International Corporation d 8400 Weszpark Drive, Mclean, Virginia 22102
Whhe: Re Pink: F:etc Manager Yeliow: Supervisory Geologist Goidenroa: Fiela Book



An Employee-Owned Company

\X/eli Development Form
CField Sheet)

Project Name and Number: DIA 4ARA FALLS ZAP 1-%35-'-06,-Et-,0

Well Number and Location:   " 3,5 -_
Development crew: LA//AMT}11*9- Driller (if applicable): ;f>}tpled:
Water Levels/Time: Initial: /0,86' Blcapumping:

Total Well Depth: Initial: /4. F F 'Blb<-pina\:
Date and Time: Begin: 014% Completed: f

Development: Method(s): 56(£* *' 44246 

Total Quantity of Water Removed:

Final: Dry

It\A- /034
32¥

gals

Field Measurements
Date/Time Discharge Rate'

and and
Specific PHPump Measurement

Temp {°C) Conductivity (Standard Turbidity
Setting Method

(umhos/cm) Units)

Remarks

(Including

Sand

Production)

/013 Jug q'lo 1. 6 v, r¥l•Jlf o rlf

1023 / IrS- 36/6 7 /1
It

1034 l - .-- .-- -

-gallons per minute or baile* capacky

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book

r..



I ... I.

-- =- u® An tmpioyee-uwrieo Lumpany

Weil Development Form
. (Field Sheet)

Project Name and Number: D f A<ARA FAI 1,9 FAf Hir--06 -857-1 6
Well Number and Location: FIAW '- G
Development crew: 64.5 / AltilltAR Driller (if applicable): FMPIREE-

Water Levels/Time: Initial: 12, 72- 'BID¢.pumping: Final: It .93 ' 8100
Total Well Depth: Initial: Final:

-1

Date and Time: Begin: 774 E< - I 3-2.-3 Completed: 7 12.8191 - Im 1 44 _
Development: Method(sh jul&:G· 4' fIA,]D --*All_ =buy

Total Quantity of Water Removed: gals

Field Measurements
Date/Time Discharge Rate*

and and
Specific PH

Pump Measurement

 Setting Method
(umhos/cm) Units)

Temp (°C} Conductivity (Standard Turbidity

Remarks

(Including
Sand

Production)

0*6 / 'fol SA- \ L '3 13810 669 /1.m,4 3.0
04-1 M o G 4 11 2.6•29 0 't

14 14 91 1 ,<19- If

17 Ill) I /4 1440 4,77 5/, do[4 0.5-0

'7 J 21: /30 / /1,9 535-0 --7, W &,2/OJY 7-, 00 -

bal/ons per minute or railer capacky

7, F0-1-
Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102

Wh·:e: File Pink: Fielo Manager Yellow: Supervisory Geologist Goldenroa: Field Book



An Employee-Owned Company

Well Development Form
(Field Sheet)

Project Name and Number: NIA 6. ARA FALLf IAP 1 - 3-31-06- EE-10

Well Number and Location: /91,U,Y-Ib
Development Crew: Driller (if applicable): Fvt<7;re-
Water Levels/Time: Initial: ' 13./9 ')9106 pumping: Final: 1 3.13 ' El©c-

Total Well Depth: Initial: Final:

Date and Time: Begin.. fjl61 89 - Ho S- Comp\eted: F Uq St - / 5-4 0
Development: Method(s): Sue-46 - Zb ¥n; Rita '' f k¥<¥-- 1 60 ge, 5

Mt·14 1»1 puvp
Total Quantity of Water Removed:  / 'O gals

Field Measurements
Date/Time Discharge Rate*

and and
Specific PHPump Measurement

Temp (°C) Conductivity {Standard Turbidity
Setting Method

(umhos/cm) Units)

Remarks

(Including
Sand

i Produttien) /

Vol / PHMf·UK.

/49 7 3 gn /8 /110 7,67 e-kew- 10

#4 EL / 13 1 930 7.0-7 / 30

Ill 53
1 903
151-1

1531

f y2.3

/fZ-r

1531

'gallons per minute or Dailer cepacky

ro

/900

/ 890 7 . IL S0
I3

1 660 7.07 /00

13 30 7 0 1 5<

/320 1.(9 /30

/3 10 7,/4 2 LUD

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Fieto Manager Yeliow: Supervisory Geologist Goldenroa: Field Book



VI® An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: At ALAZA F ALu TAP r I l KY
Well Number and Location: Mw - 9-2 D SITE 2

Development crew: t· LnmS (· A 2-i,wn Driller (if applicable):

Water Levels/Time: Initial: fc /3. /  /14 0 Pumping: Final:

Total Well Depth: Initial: 22.2 3 .6,3 Final:

Date and Time: Begin: 8 & 1 3-9 1146 Completed: 3 / 1\ / 9 1402

Development: Method(s): t f H Ad u punf ' 2 0 m 14. 3 u RGE
p R (efl -To ? Omp In'(1,

/ 6 7.0Total Quantity of Water Removed: gais

+ PT, E Elow

Date/Time Discharge Rate*

0 Oil /A
and and

Pump Measurement

Betu Method

T-of &9 C. AJIN L
Field Measurements

Specific PH
Temp (°C) Conductivity (Standard Turbidity

(umhos/cm) Units}

Remarks

(Including
Sand

Production)

It 4 0 11 3 SAL  W '0 32080 C.3-4 SL. 3 RA.

CCO.27

10-0 2 110 6.lir 5 l. 2 aN.

CLow 91

13 j 01 13. 0 Z 13 0 6. * 6 4·SL.

CLe-•Dy

Intr./6 R

SArto pe,0,€¢D

Pv,t,Wl

PEY€ld?,0 6,

1
)32 9 10,0 2 02 o (.3,3 CLEAR

113 4 ) 9. 0 2000 G.NY CLC-Ad.

13 9 9

/33- 9
14 0 2

9.0 1090 6-&6 CLEF,Z

10.0 114 0 6. U CLGAR

G r. P t).,ATE/' 1
CLE. il

13 + ck 6 T

gallons per minute or baker capacky

Science Applications international Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
White: File Pink: Fie:o Manager Yellow: Supervisory Geologist Goldenroa: Field Book

.



b An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

.Niaea EAua lA P
Project Name and Number: 1- 85 -OLD -99 -12
Well Number and Location: My 70-yp

DeNelowent creN·. 54-00 k 1 1<.4-- 10.Ae,uDriller (if applicable):

Water Levels/Time: Initial: /3- 37 klztpumping: Final: /3, %7 '/SIDC-
Total Well Depth: Initial: Final:

Date and ·Time: Begin: &115 - 0%35 Completed: 1100

Development: Method(s): 64 40 Min 44 #en puryl
M.),74 i -t,gO '

Total Quantity of Water Removed: ISO gals

Field Measurements
Date/Time Discharge Rate' Remarks

and and (IncludingSpecific PH
Pump Measurement

Temp (°C) Conductivity (Standard Turbidity
Sand

Setting Method Production) A(umhos/cm) Units)

volune- f»1*i-
1010 =33?,-- 13 2-99 0 7 • i) ileAr 2034
lo/6 11 13 2340 -lc oG u 39

2350 7 < 07 " 55-lorb \ 3
(02¥ U 1-3 2350 -6 11 11 15-

jO.3 7 1 4 1.3 le 0 1,1 D k 9 0tt

1. 11 0
l 04) /3 2360 7,11 1(

/043

105(0 It /3 2360 7, /1 1, 12-57

11 13 2.360 7, 11 V lTD
*gallons per minute or bailer capacity

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book



0*/----7Ilf5® An Employee-Owned Company

Weil Development Form
(Field Sheet)

Project Name and Number: NIAORRA 9 A LU -TAP 113 ) F. L
Well Number and Location: F\W- C'-r 5 1-r€ 9
Development Crew: L. L A., r /6. A rY,1 v R. Driller (if applicable)i

Water Levels/Time: Initial: 4 6. /9 14 I 9 Pumping: Final:

Total Well Depth: Initial: f. 4 1 ' fLf Final:

Date and Time: Begin: 8 /A / r, /447 Completed: R / z / 29 14 55

Development: Method(s): t € /116 1> RV ' 2 0 m,ra
1

IvirCE FR,0 R 10 BAILIN C

3.50
Total Quantity of Water Removed: gals

-*fi.gE.0,04 TOP of (41,49
Field Measurements

Date/Time Discharge Rate'
and and

Specific PH
Pump Measurement

Temp (°C) Conductivity (Standard Turbidity
130Px.. (umhos/cm} Units

Method

/447

j 9 JT

Remarks

(Including
Sand

Production)

VOL vA 6- t Allie

tAIL Dit.q 1(0 1 Irc 34-2 7. i t. 4,0.9 0.2 90£-

3.3 DAL

'gallons per minute or :ailer capaci:y

Science Applications International Corporation d 8400 Weszpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book
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-i/il--Illfl® An Employee-Owned Company

\Veil Development Form
(Field Sheet)

Project Name and Number: /Vi 43 =r# F-41 5 Z[Ap fRI-/FS
Well Number and Idocation: · ./1 w- 9-G f / 7-E 9

Development Crew: l. LAmB C AKTRui Driller (if applicable): -MIA-

Water Levels/Time: Initial: Final:6. kL 'gr 0 <·Pumping:

Total Well Depth: Initial: /O.3-6 '87-0 £ Final:

Date and Time: Begin: %-2 -29 // 54 Completed: 9-Z --79 1201

SuRIE DA' V , AO M'd£ 3 A 4Development: Method(s):                                 ,

SuCGE PRIOK To GAft,# C

Total Quantity of Water Removed: ·  0 0 gals

Date/Time Discharge Rate*
and and

Pump Measurement

Setting Method

E-1 -fq

1/3-4 · K All Dzy

/206

Field Measurements

Specific PH
Temp (°C) Conductivity {Standard Turbidity

(umhos/cm) Units)

ID' x960 *.O2 l< 3 /, CL ov,·

Rernarks

(Including
Sand

Production)

 OlurhERA'c
0./f 5AL

1 1 2 3

gallons per minute or 52;ler capachv

1.75 34£

Science Applications International Corporation Bl 8400 Westpark Drive, Mclean, Virginia 22102
Wki:2: File Pink: Fieta Manager Yellow: Supervisory Geologist Goldenroa: Field Book
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mi/---ViWI® An Employee-Owned Company

\Vell Development Form
(Field Sheet)

/-335--06-858-10Project Name and Number: NIA GAe* -FAUL lAp
Well Number and Location: P| H 7-7
Development Crew: LAY#65 AErl·lul-R_ Driller (if applicable): /Er•lp (*LE-
Water Levels/Time: Initial: 6. 54 / PiNCpumping: Final: 7,3 ' BTDC-
Total Well Depth: Initial: R..73'TEELE inal:

Date and Time: Begin: lk¥ 1%1 - my-7 Completed: §0 Ifi 1424
Development: Method(&): 5012-46 + fAIL -Dey

Total Quantity of Water Removed: *16,< gas

Field Measurements
Date/Time Discharge Rate'

and and
Specific PH

Pump Measurement
Temp (°C) Conductivity {Standard Turbidity

Setting .
(umhos/cm) Units}

Method

7zy /yz /

911 10 13

Sck 0927

Remarks

(Including
Sand

Production}

BU 1 IT.5- 1400 1,0 ) sl.m,4 0,9

)40 7 97 90 1,18 5-,rI,

1-1 6640 6,11 1·,w•W> S-L D

10 · 4 25D (9 9 51, mdly 3,0

15 9 1%0 6 1 4. 20.4 4-1 < o

i i

gallons per minute or ze:ier capacky

I & 1 f- P
Science Applications International Corporation 61 8400 Weszpark Drive, Mclean, Virginia 22102

Whhe: File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book

lgIMINF



-2/ll---VOIFVID An Employee-Owned Company

U/eli Development Form
(Field Sheet)

Project Name and Number: te °<rre. Fal l s -1- 4-0 : R I 1 Gr
Well Number and Location: rh LJ Lo - tb S: 1.e_ 1 0

-r L.. 1
Development Crew: c.li.1 / C. Ar.|Aw r Driller (if applicable): -rON-

Water Levels/Time: Initial: )0 4 · 80 //ispumping: Final:
+L

Total Well Depth: Initial: 3 5. is SL.5 Final: +

Date and Time: Begin: 8-6-89  //5/ Completed: 8-8-99  1 S-o 9

Development: Method(s): l, -7 '-- 1.-fc*.or pv & -330,•,-; -, ..5-ur, , f-->cr-r
4 13 0 bup,..9.

.

/00
Total Quantity of Water Removed: gals

0 /Ze 1 6 e(cu tsr e € Casn·,:j
Field Measurements

Date/Time Discharge Rate*

and and
Specific PH

Pump Measurement
Temp {°C) Conductivity {Standard Turbidity

Setting Method
(umhos/cm) Units)

8-8-89

Remarks

{Including
Sand

Production)

1102 -22 1 - jf - 7 A 14.7 2070 -ZOo CIKY
1402 l-/PH-5 1 4. ¥ 16 00 C.81 cldY

rils Octer

QI- 4.ree

142-1 2 5.f//.7. 1 1. R l 562 6-86/ 1 11

1449 2 1-| j U# 1-7.2 1730 6.95

1509 2 jd /0.:n 12.2 1670 (.94

 rd oa·ed
Buok€,t

F'-1' Se,k

2.0 94 1

60{L:- 0€ 1

well

*gallons per minute v :ailer capacky

Science Applications International Corporation d 8400 Westpark Drive, Mclean, Virginia 22102
'A-7 -2: Ffe Pink: Fieia Manager Yeliow: Supervisory Geologist Goidenroa: Field Book



*/W---VEIFvS® An Employee-Owned Company

\X/ell Development Form
(Field Sheet)

b.5

E.§:
Project Name and Number: /0/A#ARA FAus IA P /-835-OL--99-\0
Well Number and Location: 141/ (O -4
Development Crew: 1.Aw\8 /AK,(12_ Driller (if applicable): 14iR#k'
Water Levels/Time: Initial: 4 6.42/mockumping: Final: (ozz 4 ' 757%(.-
Total Well Depth: Initial: Final:

Date and Time: Begin: 7jlf-39 - 1-34 L Completed:
441- m rc

Development: Method(s): &12< 4 + 111 L 2323

Total Quantity of Water Removed: / gals

Field Measurements
Date/Time Discharge Rate'

and and
Specific PH .-

Pump Measurement
Temp (°C) Conductivity (Standard Turbidity Setting Method

lumhos/cm) Units)

Remarks

(Including
Sand

Production)

4>1 [404 BA) 1- 13. 109¥O 734 Ve MulQ y , S--
1% /01 60 7,3 S- "

4,0

7|26 ill o 1 & 5320 6,1 /1 , m.14 3 i G

177 094 6 (6 34 50 - 4.-74 5/ M4 , 25--
0953 16 3770 6,87 Ir 51.75--

Mr /*b
#To I

7 by 0947

ls- 2 526 G, W do,11 ,-LS-

1,1,3-6 0. (17 Mld·7 3,ZY--

g- 1960 -hoo v. douty 3,-0

1 1'gallons per minute or =ailer capacky

-

Science Applications International Corporarion d 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisor, Geologist Goldenroa: Field Book

flitmmar



7® An Employee-Owned Company

U/eli Development Form
(Field Sheet)

Project Name and Number: fIALA£A FALLs- //16' /- 859 -06 -%S% - )O
Well Number and Location: M w 1 3-/
Development Crew: 64 /*-110 r- Driller (if applicable): b; re--
Water Levels/Time: Initial: ' 5.75-'gruc- Pumping: Final: ¥ 41' 13700
Total Well Depth: Initial: Final:

Date and Time: Begin: 775-34 - /1 -2 f Completed: 77-,IM- /6/4
Development: Method(s): 6,iry, .4., -7,0 u.:wt ; 621 drc,

Total Quantity of Water Removed: 2 - gals

Field Measurements
Date/Time Discharge Rate*

and and
Specific PH

Pump Measurement
Temp (°C) Conductivity (Standard

Setting Method
(umhos/cm) Units)

a 1111 /1 175-0 -7,4r

1\4 /1 3 1 2.1.f- 94(90 7,39

Turbidity

V . m.•417brO-k..,.

Remarks

(Including
Sand

i Production Q
Vol M- rU•-•v€-«

I ¢ f-

* /721 /7 -1/2 0 -7-f tpi Uct 7
/ SZ-1 01€d.b:,6... ltd1 -1 (pil o 7,0

1\1 105-1

1105 5090

60- 3,0

1\-r /609 /6 *30 G c-{5- d DJ 7 c ,IGN 4 Ve- bi

C.

gallons per minute or tailer capacity

El.jwl
Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102

Wk,:e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book



-2/ll--VOIIFF® An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number. /!A c,ARA FAL:-T /Af /-%-3-7--06-85-% -10
_Well Number and Location: M W 1-3,-2-

Development Crew: L*.4 0/Arl-Ilul¥- Driller (if applicable): ENvO f Yf--
Water Levels/Time: Initial: 1.I 0  ' -6[06' Pumping: Final: f. 43

Total Well Depth: Initial: lo. 11- Final:

Date and Time: Begin: 1 111el -1164 9)mpleted: lkEkq _ /&  J__
Development: Method(s): .4-ry£ 4 ACM£ 4,4 f dru

7.6$*Total Quantity of Water Removed: gals

1

Field Measurements
Date/Time Discharge Rate'

and and
Specific PH

Pump Measurement
Temp {°C) Conductivity (Standard Turbidity

Setting Method
(umhos/cm) Units)

Remarks

(Including
Sand

Production)

110 l'11 9
1 Il, i G to

l&-2,4

1 11, f 137 60 1 , 41 VL M'•612y 0 : s--
1,ro«h

-2.Ll- 93 10 9. LA & . Mully o a_I-/

r bro._  *

1 kG / 5-4 r
}rn-

1640
.--

hot.,1,27
M«.67.-4 45 --U

0.03-

1 Ill /11,4 11 /0110 -7.1'8 hi Jcf >,
0.-2-

1<79 051-5- 11 8310 -7.S i 31· P'*Uy , 1
6%(1/a,7

4}allons per minute or :3iler capacity 2-C 6 r

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Whie: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

4

1 i



N I An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: NIAGAEA FAus -IAP 4-2-*- _66-E¢-10
Well Number and Location: PMW /3-3

Development Crew: LAMB /AE[EUR- Driller (if applicable): (MiPIR·6=:
Water Levels/Time: Initial: 4, 45- '1570(-Pumping: Final: g %9' EToc

1

Total Well Depth: Initial: Final:

Date and Time: Begin: 7 75-)%5 - //5-6 Completed: 7-2.tFl - 61 97
Development: Method(s): 5£«46 f 3011 L. Dgy

Total Quantity of Water Removed: 3, 7 gals

Date/Time Discharge Rate'
and and

Pump Measurement

Setting Method

Field Measurements

Specific PH
Temp (°C) Conductivity (Standard Turbidity

(umhos/cm) Units) vol

Remarks

(Including
Sand

Production)

7/zj- / 12.3 BAIL a 4 l 1520 1 . 1 v. n, 44 1,<- A),5 sn.*
24.7 /4-730 1.0 v. ntJJ) 625-

124 16 5 (9 13330 1,3 /6, 6row,,4 0,7

1\21 115% / 1 11)40 1.01 1row-n

610217 1. 0

1)39 01-2.7 1 1 14 50 7, 1-1 31. d©4 0  1-

'gallons per minute or - 2 er capaci :y

Science Applications International Corporation iN 8400 Westpark Drive, Mclean, Virginia 22102
Wr.ke· File Pink: Field Manager Yellow: Supervisory Geologist Goldenroa: Field Book



---//7=--1/--//-1/----.--

-2/W---FIllf* 8 An Employee-Owned Company

\X/eli Development Form
(Field Sheet)

Project Name and Number: WIAGAKA FALLS -Lne 1·135- -0(0-Ei -16
Well Number and Location: AW /3 - 4
Development Crew: LAMB / Air#lt Driller (if applicable): <PrPI€Er-

Water Levels/Time: Initial: &*, 9 C '3-13 0-Pumping: Final: 7, 2/ 'BTO L

Total Well Depth: Initial: Final:

Date and Time: Begin: 7 .61 - /1448 Completed:

Development: Method(s): SURGE, 4 +IAKED -BAI L '1)£20

all

Total Quantity of Water Removed: gals

Field Measurements
Date/Time Discharge Rate*

and and
Specific PH

Pump Measurement
Temp {°C) Conductivity (Standard Turbidity

Setting Method
(umhos/cm) Units)

Remarks

{Including
Sand

Production}

bo lon«-

1111 11/7 3,uL 10.1 "015.b M \12 m.dr 1, 5-

*16 M 30 18 6440 7,1 v,MMUT f.O

1 KI Ill ¥ 2 7/20 6.50 MAGICf Y b
117 -

112* 09 H 1-1 6060 -1,1 1 }6 6rns- 0.5-

-gallons per minute or =ailer capaci:v

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102

w.:e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

...

...



1/11- lIll-le An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Tearh: -51\ Kin / -31 \,1 A \/cxw,(Je- rs \ ; ce.
Project Number and Location: tuidi O.-r-I PA.\\ s 7,4-2 .R 'I- (F-f-

1 -- 8.3 5 - 04 - ASA - 1 6

Measuring Method: €-1 L.-04-ro n oc I,ve(\ 3% O v-A e. r

Measuring Point: A-)0 +017 CD.A .4-sp e (3 PI/£ C- ri-< r.- 13

0 To CTape Reading
Depth to

Well No. Date Time Remarks

Measure Pt. Water Level Water (ft)

mu) 3-6 5-31-99 1326 Nof,k jf 5.2-S

rn L-1 3 -I  3 33 £O 6 «ZC-A54 F LY* c.,-6 2 0

Mw 3 -5 1343 3.55 5 4-1 <_ On-C.

e

MW 30- l 1399 3.22 Lie_ l j 3 0 - 17,
Mw 3-4 1356 2.96

rn w 3-3 ,4 03 1.17A,4 3-2 < 14,0 519 a

¢h W ID- 1

41 w 4 -3

n"-1 4-2

ni w 1-1

M U 21 - 1

M w 6- 2

142-4

1+ 2 3

143 L

1440

/44 C

1 4 59

/0.56

7.2-L

6.9 1

7.76

€. C -7

5.4 C

Measuring Point: Pc:nt where measurement was taken. Top of PVC casing (TOC); Top of Protective Steel Casing (TOSC);
tard Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. le,g., 10.06 feet below TOO

Remarks: Any condi:ions that may influence the water level measurements.

Disclaimer

Da-3 entered on this form were obtained during field activities. All entries are preliminary in nature.
do not reoresent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation 1 8400 Westpark Drive, Mclean, Virginia 22102
Ft.ite: File Pink: Field Manager Yellow: Supervisor, Geologist Goldenrod: Field Book

..

6-.<4=.*===.1=.*E



1/ll---Wlfi® An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Teafn: -314, Ii-·h 9 < 366- V.vil·coslice_
Project Number and Location: #Uicj «<·4 F.13 -IA·P 12,11=

1 -875-06 - 0 58 - 10

S

Measuring Method: Llec.4-r©ArC C -J -C, \.\ 5eund·c_ c

Measuring Point: Ajete.L 0£. 1-ef o € P v c (K,re- r

Tape Reading BTOC-
Depth to

Well No. Date Time Remarks

Measure Pt. Water level Water (ft)

At, *,< #r/% 4.9 B

5.40
/1 W 3.3 1646

to-l 4.8 IAw « 1651
1701 6.19

Il /1 to. 2-7

#-A 8-1  1720 1,4 G

-5-1 dz i/7 19 7.(7

1734 8.41

Measuring Point: Pint where measurement was taken. Top of PVC casing (TOC): Top of Protective Steel Casing (TOSC);
Land Surface (LS), etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. le.g., 10.06 feet below TOO
Remarks: Any cont:tions that may influence the water level measurements.

Disclaimer

Da:3 entered on this form were obtained during field activities. All entries are preliminary in nature,
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications international Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
V. hite: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book



33

1iffiEE-& An Employee-Owned Company

\Vater Level Measurements

(Field Sheet)

Measurement Team: "3-044 I/a-Jers/i ce:-

Project Number and Location: A-) r ck. jc.,ra, 1-41 c -I,4- P R:INVS
1-835-06 -ege-10

Measuring Method: t: 1 €:.C- 4-C-o v. i-c. UJ €, l l So-U e r

Measuring Point: /0 0 k ck e 77 jr·-  a C F V c_ g; s ev-

Tape Reading Depth to
Well No. Date Time

Measure Pt. Water Level Water (ft)

mw 6-3 5-li-81 '45 e Notck -6.09 4.09

f¥,w C -1 ,506 4.3,

(hw 1- I :509 4.52

A u 2-3.15 1 6 3-5 C

m ula 15 2-6 530

Aw 1-t 1541 7.3 C

rh l.1 1 -1 1551 5,0 0

row 1-3 \ 6 0 2 4. 0 0

Rernarks

rn co. s u rtv < n k of
O 1/% C-

l-) e\Is OV, 1 y

tA W 1 -1 1605 4,4 6

rn w ID :2- 1 1608 3.8 1

M 6-1 1-5 / 16 13 4.2.1

¢AW 1-1 16 z7 5.10

mu -7-1 j 1630 4,7 4
)*0 1-3 5' 143.3 8-4 a

Measuring Point: P:·M where measurement was taken. Top of PVC casing (TOC): Top of Protective Steel Casing (TOSC):
LE-d Surface (LS). e:c.

Depth to Water: Me-surements should be recorded to the nearest 0.01 ft. Ce.g., 10.06 feet below TOO
Remarks: Any cont : ons that mav influence the water level measurements.

Disclaimer

Da-3 entered on this form were obtained during field activities. All entries are preliminary in nature.
do not recresent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
thke: FUe Pink: F:eld Manager Yellow: Supervisory Geologist Goldenrod: Field 8ook



104-5

-® An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Teatn: 3*A 3 -4119
Project Number and Location: Min.,0 AN, IM RI/F5

1-935-06- 494 -XK

Measuring Method: -Fope ard Power

Measuring Point: Mot 4 1 n Nier pip,

Tape Reading broc
Depth to

Well No. Date Time Remarks
Measure Pt. Water Level Water (ft)

MW;3-1 9-/1-059 102-7 Notch 9.62

fl{,013-1 el-11 -1 1039 1, 10.11 Hlit,A sa ,£*adj b.t-talMU)13 -3 9-/1-99 1099 •1 1.)5 4 6' h '.flei3-1 9-/2-59 1051 0 9.16 61 'i

11.71

Hw 1-3 9-11-51 1/35 11.65-Mwi-9 9-11 -g9 1195 14 14.39Mwi-*091.1-59 453 " /9.10Mwi-G 9 -/1-59 /203 u
Mwi-3-1 9-11-99 1117 14.70
M W 9-5 9 41 -19 Hoo 0 13.51/3.79
nu,1-1-0 et-19.-59 }350
Mid 3.-1 9-/:1-47 /909 n /3.95'
MwN-4 9-12 -19 /9/4 14 IN.·/9
MW 5-6; 9-/2-m Ptl G 15.10
MW.519 9-/1-99 193/ 16} )5./9
Mwl-3 9-12-59 1*159 ki. 7.16
M u) 9-7 9 -/1 -59 )509 7.00

Mwq-r. 9-/2-€9 /5/< u 6.37
27W'iNf 9-/2-5,9 /0-/9 7.49

MU/9-4 9-/0 -¥4 1515 n .7.33
Measbring Point: Po·.7. where measurement was taken. Top of PVC c,sing (TOC); Top of Protective Steel Casing (TOSC);

Larc Surface (LS),etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOC)
Remarks: Any condi::2-ls that may influence the water level measurements.

Disclaimer

Dal. entered on this form were obtained during field activities. All entries are preliminary in nature.
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation N 8400 Westpark Drive, Mclean, Virginia 22102
V.:- :e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book
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An Employee-Owned Company

\X/ater Level Measurements

(Field Shee[)

Measurement Tearri: Uk. 0*24 -2
Project Number and Location: C -€%5 -E),6 -66-9- 3% 3 71!AL·AFA -6*u£ .i)4>

Measuring Method: 13£8"*446 WaL 50064>121

Measuring Point: -1/ OF ful (Anes (*4 - 487244

Tape Reading
Well No. Date Time

Measure Pt. Water Level

4-3

Depth to
Remarks

Water (ft)

9  r. 0 \440 foc 0-,3 At]656 \AGe 4[14' -

klewDS t--197 Uot-e=

1460 \ 7,/7 A#{*5> Werer U.cl.
14€7 4275 \Agjf G.32-

isoo l.os Abubs vep 4,8-

i604 7. 1 6 \NEEPPE, \,957 4 vi--
15(6 9.0( i { H /1

[517 0.4/ '1 1, a

153 2 €.9 -------- - -- > ti h 14

1.52-7 9.9 C
derps ld€EF 4366

1535 76

Measuring Point: Poin·, where measurement was taken. Top of PVC casing (TOC); Top of Protective Steel Casing (TOSC):
land Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. Ce.g., 10.06 feet below TOO
Remarks: Any conditions that may influence the water level measurements.

Disclaimer

Date entered on this form were obtained during field activities. All entries are preliminary in nature.
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

U'



An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Teain: 4- *I

Project Number and Location: 1-€29-136-24 5- )* i MiCAP£*A ia,1151 -rAP

Measuring Method: Afci-P:·0*lit WEN, CCOODi*-

Measuring point: 182 op F>v'O 041 kb (704 - JDTE4

Tape Reading
Depth to

Well No. Date Time Remarks
Measure Pt. Water Level Water (ft)

3-1 qtgpl , 1 27 1-00 1.33
5 -30 1 '(34 -(36 l ·93-

1 -- 4  1 1415 h - UKEAMPLWE<V>851*1:461€)
1-6 f (66 Blf

24* I/6 0-th
1-5 1· 2.cyo 6.44 hl€EPS \Age *LE-
1- D= - /-3-04 S.€9 Ul®8,5 W®C tloi6,
C -2_ I 1706 4.4 02»5 10:**6 CAS<*16 CAE; 6136+

124 0 634- 030% Over 141:0

20-1 I 14% I 3.7 b87,5 *£er ti·at

2--4 6 1430 4 1. 4, NG** Efa[0- Id,rut

Measuring Point: Point where measurement was taken. Top of PVC easing (TOCk Top of Protective Steel Casing (TOSC);
Lanc Surface (LS), etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOCI

Remarks: Any conditions that may influence the water level measurements.

Disclaimer

Data enterea on this form were obtained during field activities. All entries are preliminary in nature,
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation m 8400 Westpark Drive, Mclean, Virginia 22102
Whke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

2.
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Fvill® An Employee-Owned Company

U/ater Level Measurements

(Field Sheet)

Measurement Tea-rn: Ok. 600#rra- I EL

Project Number and Location: 1 -835' 04--,SES'>40-; Al/6 62-,4 -7*U,C LAP'

Measuring Method: fi@lEo#,C lAIFV,· Sxf*pet_

Measuring Point: 112 015 716 6% i.16 (ch - dolal-

Tape Reading
Depth to

Well No. Date Time Remarks
Measure Pt. Water Level Water (ft)

5 --19

3-2 b

12,11

f

t©30 90 4,94

/©24 S'+ 4.24 AGED; Lbzili' Cgth)G; C€,tkiEEP' iAD\E-

I 0 69 5,41-0/ 2.SG AX81*5 loct-*b, C#s t 3& 0*, 4105e thi

10-3 1 1 ·-73

/D36 605 11€6% WEep 40/9

irjig Sle 7'30
%81>5 LDCE,06 061&16, c/47, 61982 WLZE--

1©47 le,99
/ D64 1,60

1197 Ii.,b 'AGEDS 136T-€24<
111 i v , 0,75 AE:vt# 1/917 #3 Wi-

f I f 1 6,«Ze' 4,7 ABE*)6 \mA,Yh (16*06 Ct@,45&9065
Measuring Point: Point where measurement was taken. Top of PVC easing (TOC); Top of Protective Steel Casing (TOSCI

Land Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g,, 10.06 feet below TOC)
Remarks: Any conditons that may influence the water level measurements.

Disclaimer

Data entered on this form were obtained during field activities. All entries are preliminary in nature,
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Write: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

9 0€5-.lu:-
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-2/ll--IIIFF® An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Team: €A. 66*XERIE
Project Number and Location: / 1535 - 86- 858 - AM, At//td;,•WL ·a.us .Dlp

Measuring Method: '£871)22*itt, W,22, Sbut*6*1

Measuring Point: 7067 t¥; A/C. U.INZ.£. 6'An/vt; 730 j - K/378#

Tape Reading
Depth to

Well No. Date Time Remarks

Measure Pt. Water Level Water (ft)

*:25 \44* 4%,4

le-4 7.51

le-ip  ill 3 \ 7.66

le -1 1 1610 ) 16 O*66 WEEP {4·*t-g

P,=5 1 14-33 41685 1*F' litlE
i /

11 1630 / 7·96

7 -9 1 (433 / 8.42- A Q "

1-3 < 1685 < 9.44

V
.q

Measuring Point: Poet where measurement was taken. Top of PVC casing (TOC); Top of Protective Steel Casing (TOSC);
Lane Surface (LS), etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOC)

Remarks: Any condiziens that may influence the water level measurements.

Disclaimer

Data entered on this form were obtained during field activities. All entries are preliminary in nature.
do not represent SAIC's final assessment. and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Wr··ce: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

Ammff



.-L
VI® An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Tea-m: ftic. L 64-00 11  3-0 La 1<Anj

Project Number and Location: A.1 i o..j a,r-cx Falls 11 A P ; fi I Fs
1 - 8.0< -e> 4 - e.aa - 1 0

Measuring Method: 9 1 c.cA-rovir c LJ e. i 1 SbunA e- r

Measuring Point: An+JA AA tor O% Pvc Al.-ser

Tape Reading
Well No. Date Time

Measure Pt. Water Level

Broc
Depth to Remarks
Water (ft)

Aw 9-3 16-4-89 0163 /00+011 7-61

mw 9-4 1068 7-80

m w 9 -5 ,oor 7.79

m= 9- 6 100, C 6.71
mul 9-7  0957 < 7.44

Mu 13 -1 \ 1032 9/51
rq w 1 3-2 log6 ID·08
rn w 1 3 -3 16 1 6 8.09.w 13-4  ID'

9.3

ry# W S*-J ' 10 53 1 14.2--7

MW 81

BAw 89

Ai W 8-5

A W 8 -4

1056

1059

ll,5 j
10¥6

I I.01

12.69

13.7 1

If - 6.3

Measuring Point: Point where measurement was taken. Top of PVC casing (TOC); Top of Protective Steel Casing (TOSC);
Land Surface (LS), etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOC)
Remarks: Any conctions that may influence the water level measurements.

Disclaimer

Da:a entered on this form were obtained during field activities. All entries are preliminary in nature,
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
V.hite: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

46

--

1 Uh



-*/ll-Illifie An Employee-Owned Company

U/ater Level Measurements

(Field Sheet)

Measurement Team: R r c\. -51-oo K  3-0 4 n h & nj
Project Number and Location: N loonr< Fv|Ls -2 A-9 i RL I 65

/-8.35-06-858-lo

Measuring Method: Ele.r.troa ic- laf-11 75,·..u,cle-r

Measuring Point: A )04-(11 .,- 40 f o F PVc M ES).0

Tape Reading
Depth to

Well No. Date Time Remarks

Measure Pt. Water Level Water (ft)

Mw 8-9 'c>4-89 1109 /Votc.4 14.88

r,\ .4 8-ip  Il i 1 i3.98l
A 9 8-99 |040 14.34
MU 8-3 It 07 /4.93mw .5-3  ;tz

1 3.5

Ma 5-4 \ It 27 \ / t. 81

Ih W 5-3 \ 113 6 \ 15.36
1

m U 5-/p 1 1,31 15.4 3
rn W 10-3

Mw to-1

™ w 10-3

r.,6-110-4

1 115-9 B. 11

1211
-7.7 6

l 114 7. ao
1206 7.44
{201 7.48

Measuring Point: Pot.nt where measurement was taken. Top of PVC casing (TOC); Top of Protective Steel Casing (TOSC);
Und Surface {LS), etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOC)
Remarks: Any candi:hns that may influence the water level measurements.

Disclaimer

Da:2 entered on this form were obtained during field activities. All entries are preliminary in nature.
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation N 8400 Westpark Drive, Mclean, Virginia 22102
W-ke: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book

ir



An Employee-Owned Company

\X/ater Level Measurements

(Field Sheet)

Measurement Team: A ;ck 51-ook / Joh,A M.1,\3
Project Number and Location: A-) i ojaca ¥4 [ls I Zi> ·. f) I 473

1 -£535- 06 - 0.58 -16

Measuring Method: £|catronec Loe.,ll Sou,Jc.{7

Measuring point: A.)0+Ck ov kof o 61 p/c- 61;sesr

Tape Reading WTOC-
Depth to

Well No. Date Time Rernarks
Measure Pt. Water Level Water (ft}

rn U 7-2

/0-4-89 I 22£ Ut+c,\1 7.95

8.43

71 W 1 -3 1130 9.5544,3-30  /247894 0 1.93 - u>«¥c>I,2.6.- L.4 .SurG©•cc.

Au,3-7 \ 6 9 4.5 4.-79

rw 3·5-

AL.0 3D-1 1005hicv 3-9  09581608

4.14 1 ·89'09 fl-5.=-e c .0 4 0 4- 6

4.45
9.23 1.9 3 ' of R :ser co 4 0 66

A w 3-4 P I lot o 1. 7 .6

nw3-3 1 1016
rht-,3 -4 /014

M«1 --1 1031

V,A w g.* P ledc

508

4.95 \·72'of fusce· c..0, *4€

6.68 1.Boro€ A-Ker- Cut 0 6€
Lo.9 2

Measuring Point: Point where measurement was taken. Top of PVC easing (TOC); Top of Protective Steel Casing (TOSC);
Land Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. Ce.g., 10.06 feet below TOO
Remarks: Any conditions that may influence the water level measurements.

Disclaimer

Dat: entered on this form were obtained during field activities. All entries are preliminary in nature.
do not represent SAIC's final assessment. and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Whize: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book
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b An Employee-Owned Company

U/ater Level Measurements

(Field Sheet)

Measurement Team: 8,-ck 54- ook  51\1. kin 9
Project Number and Location: A-hajrir« FA I\.5 -IRP; IAI FS

/ - 836- 06 - 858 -10

Measuring Method: 6 jec+To A.ir- L.Jel\ .50uAde. r

Measuring point: ruo+c k o. 60 0 € ·P,/c- 13,-ser-

81'oc
Tape Reading Depth to

Well No. Date Time Remarks
Measure Pt. Water Level Water (ft)

Awa-1 /O-4-89 1042 ,00+C k 6.99
mvz-1  \053 7.48

r.wl-3 / 1058 6.99

Akw6-2 / l 102 6.64

rh w G -3 C 1106 7-l 7

At w 6-1 < 11 10 6-75

m u 4/ 1118 6·43
rvlwl--3 11 10

8.76

mu 4-4 II1C
8.6 4 ,

MU 4 -t 1131
8.69

A w 1-3)  137MU 1-1 1140

rn Le 2-4 l 148

1.49

6.50

5.83

Measuring Point: Por. where measurement was taken. Top of PVC casing (TOC): Top of Protective Steel Casing (TOSC);
lane Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOO
Remarks: Any conditic-s that may influence the water level measurements.

Disclaimer

Data entered on this form were obtained during field activities. All entries are preliminary in nature,
do not represent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102
Wh·:e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book
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An Employee-Owned Company

U/ater Level Measurements

(Field Sheet)

Measurement Team: 1 ),C.41 . ,took 1 5--0 An 1<>i ¢13
Project Number and Location: FL) r ajar,x Fq '(s IAP; R r  Fs

/-8 3.1-06 -ega - 10

Measuring Method: 2,1001-ronic \De-ll .Sou# de-r

Measuring point: Motch o.n 4,=p o C Fvc- 6>.s e.r

Tape Reading
Well No. Date Time

Measure Pt. Water Level

MWQP- I /0-1 -89 I I:0 /00+4

O-roe-

Depth to Remarks

Water (ft)

9.07

Al W2-2 ll,> 0 8.38

MO & L < *100 8.8 z

81,4 1-47 < llc:,8 10-97

m w l-3 < I 1 l 5 4.02
Awl-1 1 , 02 20 4.15 1.51

A W ID-0  1 2 23 5.16

A k.11 -5 la 32 6.17

' of pvc Rger cot o €€

r. w I- 7 1244 11.16 '

0. LOID-1  11-47 /2.4 L

94

Measuring Point: Pet where measurement was taken. Top of PVC easing (TOC); Top of Protective Steel Casing (TOSC);
L,3-.C Surface (LS). etc.

Depth to Water: Measurements should be recorded to the nearest 0.01 ft. (e.g., 10.06 feet below TOO
Remarks: Any condfuns that may influence the water level measurements.

Da:.

Disclaimer

3 entered on this form were obtained during field activities. All entries are preliminary in nature,
do not reoresent SAIC's final assessment, and may be subject to revision.

Science Applications International Corporation 0 8400 Westpark Drive, Mclean, Virginia 22102
V.--:e: File Pink: Field Manager Yellow: Supervisory Geologist Goldenrod: Field Book
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Tracer Research Corporation

INTRODUCTION

Tracer Research Corporatiou (TRC) provided on-site analytical services in support of

SAIC's activities at Niagara Falls IAP, Niagara Falls, New York. Services were performed

on June 3, 4, 5 and 6, 1989 under contract to SAIC. On-site GC services were provided for

the analyses soil - and groundwater. Samples wei:b collected from sites located On the

Niagara Falls IAP.

A total of 11 soil samples and 27 groundwater samples were collected by SAIC and

analyzed in the field by TRC. Samples were analyzed for the following' compounds:

1,1,1-trichloroethane (TCA)
trichloroethene (TCE)
tetrachloroethene (PCE)
benzene

toluene

ethylbenzene
xylenes
total hydrocarbons

The compounds in this suite were chosen because of their suspected presence in the

subsurface based on SAIC's findings. Xylenes are reported as the total of three isomers

and total hydrocarbons are approximately C4-C9 aliphatic, alicyclic and aromatic

hydrocarbons.

1 1
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Tracer Aesearch Corporation

ANALYTICAL PROCEDURES

To perform on-site analytical work, Tracer Research Corporation (TRC) set-up a

remote laboratory at Niagara Falls IAP. The lab was equipped with a Varian 3300 gas

chromatograph and two Spectra Physics Chromjet SP4400 computing integrators. Analytical

equipment was set-up to perform groundwater and soil headspace analysis on samples

collected in conjunction with a drill-rig operation. Direct injection techniques were also

used for groundwater analyses. Electrical power from the facility was provided (110 volts

AC) to operate all of the gas chromatographic instruments and field equipment.

A Varian 3300 gas chromatograph, equipped with a flame ionization detector (FID)

and an electron capture detector (ECD), was used for the compound analyses. The ECD

was used for the analyses of TCA, TCE and PCE while the FID was used to analyze for

benzene, toluene, ethylbenzene, xylenes and total hydrocarbons. Separation of these

compounds was achieved by running the samples on 1/8 inch OD packed columns with OV-

101 as the stationary phase. Nitrogen was used as the carrier gas.

Halocarbon and hydrocarbon compounds detected in samples are identified by

chromatographic retention time. Quantification of compounds is achieved by comparison

of the detector response of the sample with the response measured for calibration standards

(external standardization). Instrument calibration checks are run periodically throughout

the day as are syringe blanks to check for contamination in the headspace sampling

equipment.

Soil samples were collected by split-spoon or a similar method and immediately

prepared for analysis by TRC in the remote laboratory. Approximately 10 grams of soil and

10 mL of water was placed in a 40 mL teflon sealed VOA bottle leaving approximately

20 mL of headspace. Each VOA was then shaken vigorously for 30

seconds before the headspace was analyzed. This allows for the desorption of volatile

compounds from tile SOil intO the water and then the partitioning of these compounds into

the headspace of the vial. Headspace vapor is subsampled (duplicate injections) in volumes

ranging from 1 uL to 2 mL.

The GC was calibrated for headspace analysis by decanting 10 to 20 mL off of the

L---
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Tracer Aesearch Corporation

known aqueous standard so as to leave approximately the same amount of headspace that

was in the soil headspace samples. The bottle was then resealed and shaken vigorously for

30 seconds. An analysis of the headspace in the vial determines the Response Factor (RF)

which is then used to accurately estimate soil concentrations. The headspace analysis

technique allows .for larger injection volumes.

Detection limits are a function of the injection volume as well as the detector sensitivity

for individual compounds. Thus, the detection limit varies with the sample size. Generally,

the

larger the injection size the greater the sensitivity. However,

peaks for compounds of interest must be kept within the linear range of the detector. If

any compound has a high concentration, it is necessary to use small injections, and in some

cases to dilute the sample to keep it within linear range. This may cause decreased

detection limits for other compounds in the analyses. The detection limits range down to

0.002 ug/kg for halocarbon compounds and 0.4 ug/kg for hydrocarbon compounds

depending on the conditions of the measurement, in particular, the sample size. If any

component being analyzed is not detected, the detection limit for that compound in that

analysis is given as a "less than" value (e.g. < 0.003 ug/kg). This number is calculated from

the current response factor, the sample size, and the estimated minimum peak size (area)

that would have been visible under the conditions of the measurement.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation's normal quality assurance procedures were followed

in order to prevent any cross-contamination of soil samples.

Glass syringes are usually used for only one sample per day and are washed and baked

out at night. If they must be used twice, they are purged with carrier gas (nitrogen) and .

baked out between.probe samplings.

Standard 40 mL VOA bottles are used only once and then washed with Alconox

detergent and baked OUI at night. VOA blanks are run each day to check the solvent water

and VOA for con[aminants.

*0
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Tracer Research Corporation

. Septa through which samples are injected into the chromatograph are replaced on a daily

basis to prevent possible gas leaks from the chromatographic column.

. Analytical instruments are calibrated each day by the use of chemical standards prepared
.

in water by serial dilution from commercially available pure chemicals. Calibration checks

are also run after approximately Every five samples.

2 cc subsampling syringes are checked for contamination prior to using each day by

injecting nitrogen carrier gas into the gas chromatograph.

All sampling and 2 cc subsampling syringes are decontaminated each day and no such

equipment is reused before being decontaminated. Microliter size subsampling syringes are

reused only after a nitrogen carrier gas blank is run to insure it is not contaminated by the

previous sample.

-
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Tracer Aesearch Corporation

APPENDIX A: CONDENSED DATA
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5A I C/11  FALLS INTERNATIONAL GUARD/NIAGARA FALLS, NEW Y JOB nF-046-89-SG
-/FEhyl Total

TCA TCE PCE Benzene Toluene Benzene Xylenes Hydroc.Sample Date <ug/1) <ug/1> (ug/1) (ug/1> (ug/1> (ug/1) (ug/1> <ug/1>

I1w5-2 06/03 0.2 0.01 <0.004 <0.4 <0.4 <0.3 <40 87
Ill45-4 06/03 0.09 2 0.01 <0.4 <0.4 <0.3 <9 55
MW8- 1 06/03 0.5 126 1 <0.4 <0.4 <0.3 <8 80

MW8-2 015/1]3 <0.003 1 <0.004 18 <0.4 <0.3 <0.9 123
11618-3 06/03 0.2 0.5 <0.004 <0.4 <0.4 <0.3 <18 58
IlbIB--4 06/03 0.5 4 0.4 <0.4 <0.4 <0.3 I 47

Ilb19-3 (]15/1]3 <0.0002 <0.002 <0.0003 <0.4 <0.4 <0.3 <6 14
Ill'17-1 06/1]4 <0.0003 1 <0.0002 <0.5 <0.7 <0.5 16 90
MW 7···2 (]13/1]4 0.009 0.8 <0.0002 19 <0.3 <0.3 4 16

MW7- 3 (]6/04 0.003 0.2 0.4 780 130 <0.5 <0.8 3,400
MWIO-1 (]ly,/Ill <0.3 2,000 <0.2 130 <0.7 <0.5 <0.8 1,000
MWID-2 06/01 <0.0003 5 <0.0002 340 <0.7 <0.5 <0.8 8,100

Mblll]-3 06/04 <0.05 23 <0.04 26 <0.7·, <0.5 <0.8 170
11141·-1 1)15/[35 0.02 0.02 Q.007 <0.3 <0.8 <0.7 14 400
MW1-2 [)15/[15 0.02 0.02 0.007 <0.3 <0.8 <0.7 4 50

MW4···3 DIA/1]5 0.05 <0.004 <0.0006 400 <0.8 <0.7 <10 · 2,700
Mblti,-· 1 OG/{]5 0.03 0.04 0.006 <0.4 <0.4 <0.3 <0.5 90
MW6-2 OF,/05 0.01 <0.002 0.007 5 <0.4 <0.3 <0.5 850

MWG·-3 06/05 0.006 0.02 0.003 <0.4 <0.4 <0.3 <0.5 820
MW2D-1 06/1]6 <0.003 96 <0.0004 <0.4 <0.4 <0.4 <0.7 60
Ilb12- 1 06/06 0.01 <0.0003 0.008 <0.4 <0.4 <0.4 <0.7 32

MW2-2 06/06 0.005 <0.003 0.007 <0.4 <0.4 <0.4 <0.7 8
MW2-3 06/1]6 0.02 <0.003 0.0009 <0.4 <0.4 <0.4 <0.7 6
MWID-2 06/07 <0.0006 0.009 <0.05 <0.6 <0.6 <0.4 <0.7 60

Mbl 1 -· 1 06/07 0.01 0.06 <0.05 <0.6. <0.6 <0.4 <0.7 90
MWI-3 06/07 <0.006 <0.001 <0.05 <0.6 <0.6 <0.4 <0.7 7
MW 1 -5 06/07 <0.006 <0.001 <0.05 <0.6 <0.6 <0.4 <0.6 7

Tracer Research Corporation

Analyzed
Checked I

Proofed I

by: D. Johnson
by: D -UJollopon .
by: -GOLL-23

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

1

...... -W-- -
.........111.

-11



SAIC/NIAGARA FALLS INTERNATIONAL GUARD/NEW YORK

Ethyl Total
TCA TCE PCE Benzene Toluene Benzene Xylenes Hydroc.

Sample Date <ug/kg> <ug/kg> <ug/kg> <ug/kg) <ug/kg> <ug/kg> (49/kg> <ug/kg>
589-1 06/03 0.03 <0.002 0.01 <0.5 <0.5 <0.5 <9 60
SB9-2 06/03 0.02 <0.002 0.01 <0.5 <0.5 <0.4 <0.7 340
SB9-4 06/03 0.02 <0.002 0.009 <0.6 <0.6 <0.5 <12 2

SB6-1 06/05 <0.02 <2 <0.01 <0.4 <1 <0.8 <1 5,600
SB6-2 06/05 <0.02 <0.005 <0.009 <2 <0.5 <0.4 <0.6 230
Sol-1 06/05 <0.03 <2 <0.01 <0.4 <1 <0.9 <1 400

SB2-1 06/06 <0.1 <0.2 <0.02 <0.5 <0.5 <0.4 <1 14
582-2 06/06 <0.08 <0.1 <0.02 <0.4 <0.4 <0.4 <0.6 10
S82-3 06/06 <0.08 <0.1 <0.01 2 <0.4 <0.3 <0.5 24

SB 1-2 06/07 0.02 <0.002 <0.06 <4 <4 <3 <4 230 ·, .!(, ..:
.1581-1 06/07 0.001 <0.003 0.05 20,000 <130 <90 <150 38,000

TracerResearch Corporation

Analyzed by: D. Johnson
Checked by: D Tohnson
Proofed bu: AL .6(A,,nC€13*2*k-
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Tracer Aesearch Corporation

INTRODUCTION

A shallow soil gas investigation was performed by Tracer Research Corporation

(TRC) on several sites located at Niagara Falls IAP, Niagara Falls, New York. The

investigation was conducted on April 18 through 20, 1989 under contract to Science

Applications International Corporation (SAIC). The purpose of the investigation was to

determine the distribution of subsurface VOCs on twelve sites in an effort to identify areas

of contamination. TRC investigated three sites; Sites 1, 8 and 13. The original scope of

work estimated 21 days of soil gas sampling; however, the investigation was discontinued

after four days of preliminary work.

During the four days of surveying, a total of 42 soil gas samples were collected and

analyzed in the field. Samples were analyzed for volatile compounds from the following

suite:

1,1,1-trichloroethane (TCA)
trichloroethene (TCE)
tetrachloroethene (PCE)
benzene

toluene

ethylbenzene
xylenes
total hydrocarbons

The compounds in this suite were chosen because of their suspected presence in the

subsurface and amenability to soil gas detection. Xylenes are reported as the tOtal of the

three xylene isomers and total hydrocarbons are approximately C4-C9 aliphatic, alicyclic and

aromatic compounds.

 1...... a
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Tracer Research Corporation

SHALLOW SOIL GAS INVESTIGATION - METHODOLOGY

Shallow soil gas investigacion refers to a method developed by TRC for investigating

underground contamination from volatile organic chemicals .(VOCs) such as industrial

solvents, cleaning fluids and petroleum products by looking for their vapors in the shallow

soil gas. The method involves pumping a small amount of soil gas out of the ground

through a hollow probe driven into the ground and analyzing the gas for the presence of

volatile contaminants. The presence of VOCs in shallow soil gas indicates the observed

compounds may either be in the vadose zone near the probe or in groundwater below the

probe. The soil gas technology is most effective in mapping low molecular weight

halogenated solvent chemicals and petroleum hydrocarbons possessing high vapor pressures

and low aqueous solubilities. These compounds readily partition out of the groundwater

and into the soil gas as a result of their high gas/liquid partitioning coefficients. Once in

the soil gas, VOCs diffuse vertically and horizontally through the soil to the ground surface

where they dissipate into the atmosphere. The contamination acts as a source and the

above ground atmosphere acts as a sink, and typically a concentration gradient develops

between the two. The concentration gradient in soil gas between the source and ground

surface may be locally distorted by hydrologic and geologic anomalies (e.g. clays, perched
water); however, soil gas mapping generally remains effective because distribution of the

contamination is usually broader in areal extent than the local geologic barriers and is

defined using a large data base. The presence of geologic obstructions on a small scale

tends to create anomalies in the soil gas-groundwater correlation, but generally does not

obscure the broader areal picture of the contaminant distribution.

EQUIPMENT

Tracer Research Corporation utilized a one ton Ford analytical field van that was

equipped with one gas chromatograph and two Spectra Physics SP4270 computing

integrators. In addition, the van has two built-in gasoline powered generators that provide

the electrical power (110 volts AC) to operate all of the gas chromatographic instruments

and field equipment. A specialized hydraulic mechanism consisting of two cylinders and----- /""./*i' - I'"I*. //£//1- I....-/ i:-:
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Tracer Research Corporation

a set of jaws was used to drive and withdraw the sampling probes. A hydraulic hammer was

used to assist in driving probes past cobbles and through unusually hard soil.

SAMPLING PROCEDURES

Sampling probes consist of 7 to 10-foot lengths of 3/4 inch diameter hollow steel pipe

that are fitted with detachable drive points. Soil gas samples were collected by driving the

steel probe to a depth of less than 3 feet into the ground. Once inserted into the ground,

the above-ground end of the sampling probes were fitted with a steel reducer and a length

of polyethylene tubing leading to a vacuum pump. To adequately purge the volume of air

within the probe, 2 to 5 liters of gas were evacuated with a vacuum pump. During the soil

gas evacuation, samples were collected in a glass syringe by inserting a syringe needle

through a silicone rubber segment in the evacuation line and down into the steel probe. *.

Ten milliliters of gas were collected for immediate analysis in the TRC analytical field van.

 Soil gas was subsampled (duplicate injections) in volumes ranging from 1 uL to 2 mI.,depending on the VOC concentration at any particular location.

ANALYTICAL PROCEDURES

A Varian 3300 gas chromatograph, equipped with a flame ionization detector (FID)

and electron capture detector, was used for the soil gas analyses. The ECD was used for

the analyses TCA, TCE and PCE while the FID was used to analyze for benzene, toluene,

ethylbenzene, xylenes and total hydrocarbons. Compounds were separated on a 3' and 6'

by 1/8" OD packed column with OV-101 as the stationary phase. Nitrogen was used as the

carrier gas.

Hydrocarbon compounds detected in soil gas were identified by chromatographic

retention time. Quantification of compounds was achieved by comparison of the detector

response of the sample with the response measured for calibration standards (external

standardization). Instrument calibration checks were run periodically throughout the day

as were system blanks to check for contamination in the soil gas sampling equipment. Air

samples were also routinely analyzed to check for background levels in the atmosphere.

L11 r· . :
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Tracer Aesearch Corporation

Detection limits for the compounds of interest are a function of the injection volume

as well as the detector sensitivity for individual compounds. Thus, the detection limit varies

with the sample size. Generally, the larger the injection size the greater the sensitivity.

However, peaks for compounds of interest must be kept within the linear range of the

analytical equipment. If any compound has a high concentration, it is necessary-to use

small injections, and in some cases to dilute the sample to keep it within linear range. This

may cause decreased detection limits for other compounds in the analyses.

The detection limits range down to 0.01 ug/L for compounds such as benzene and

toluene and approximately 0.0001 ug/L for the halogenated compounds depending on the

conditions of the measurement, in particular, the sample size. If any component being

analyzed is not detected, the detection limit for that compound in that analysis is given as

a "less than" value (e.g. < 0.01 ug/L). Detection limits obtained from GC analyses are

calculated from the current response factor, the sample size, and the estimated minimum

peak size (area) that would have been visible under the conditions of the measurement.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation's normal quality assurance procedures were followed

in order to prevent any cross-contamination of soil· gas samples.

. Steel probes are used only once during the day and then washed with high pressure soap

and hot water spray or steam-cleaned to eliminate the possibility of cross-contamination.

Enough probes are carried on each van to avoid the need to reuse any during the day.

Probe adaptors (steel reducer and tubing) are used once during the course of the day

and cleaned at the end of each working day by baking in the GC oven. The tubing is

replaced periodically as needed during the job to insure cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum pump) is replaced as needed to

insure proper sealing around the syringe needle. This tubing does not directly contact soil

gas samples.

. Glass syringes are usually used for only one sample per day and are washed and baked

out at night. If they must be used twice, they are purged with carrier gas (nitrogen) and

6.--- E-6
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baked out between probe samplings.

. Septa through which soil ·gas samples are injected into the chromatograph are replaced

on a daily basis to prevent. possible gas leaks from the chromatographic column.

. Analytical instruments are calibrated each day by the use of chemical standards prepared

in water by serial dilution from commercially available pure chemicals. Calibration checks

are also run after approximately every five soil gas sampling locations.

. 2 cc subsampling syringes are checked for contamination prior to sampling each day by

injecting nitrogen carrier gas into the gas chromatograph.

Prior to sampling each day, system blanks are run to check the sampling apparatus

(probe, adaptor, 10 cc syringe) for contamination by drawing ambient air from above

ground through the system and comparing the analysis to a concurrently sampled air

analysis.

. All sampling and 2 cc subsampling syringes are decontaminated each day and no such

 equipment is reused before being decontaminated. Microliter size subsampling syringes arereused only after a nitrogen carrier gas blank is run to insure it is not contaminated by the

previous sample.

Soil gas pumping.is monitored by a vacuum gauge to insure that an adequate gas flow

from the vadose zone is maintained. A negative pressure (vacuum) of 2 in. Hg less than

the maximum capacity of the pump (evacuation rate > 0.02 cfm) usually indicates that a

reliable gas sample cannot be obtained because the soil has a very low air permeability.

 12_2=£11=-Il
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APPENDIX A: CONDENSED DATA
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FALLS AFRF, NEW YORK/SITE 1
:ta

Benzene Toluene

Sample Depth Date <ug/1> <ug/1)

Ethyl Tc
Benzene Xylenes Hydroc
<ug/1) (ug/1> (ug/1>

Air 04/18 0.03 <0.008 <0.01 <0.01 0.03
SG-1-1 1' 04/18 0.08 <0.02 <0.02 <0.02 0.08
SG-1-2 1' 04/18 0.04 <0.02 <0.02 <0.02 0.04

SG-1-3 2' 04/18 0.03 <0.02 <0.02 <0.02 0.04
SG-1-4 2.5' 04/18 0.04 0.02 <0.02 <0.02 0.04
SG-1-5 3' 04/18 0.01 <0.02 <0.02 <0.02 0.01

G-1-6 3' 04/18 0.02 <0.02 <0.02 <0.02 0.02
G-1-7 3' 04/18 0.5 0.2 <0.02 0.02 2
G-1-8 1' 04/18 0.01 0.02 <0.02 <0.02 0.1

SG-1-9 1.5' 04/18 0.04 0.02 <0.02 <0.02 0.08
SG-1-10 1' 04/18 0.5 0.4 <0.02 0.2 2
SG-1-11 2' 04/18 0.4 0.4 0.8 0.6 2

Air 04/18 0.01 <0.02 <0.02 <0.02 0.01
Air 04/19 0.007 0.004 <0.01 <0.01 0.01
5G-1-12 2' 04/19 0.01 <0.02 <0.03 <0.03 <0.01

SG-1-13 2' 04/19 0.08 <0.02 <0.03 <0.03 0.08
5G-1-14 2' 04/19 0.04 0.02 <0.03 <0.03 0.08
SG-1-15 2' 04/19 0.02 <0.02 <0.03 <0.03 0.02

G-1-16 ·2' 04/19 0.04 0.04 <0.03 0.03 0.2
G-1-17 3' 04/19 0.02 0.02 <0.03 <0.03 0.04
G-1-18 3' 04/19 0.2 0.1 0.1 <0.03 2

G-1-19 2' 04/19 0.05 <0.02 <0.03 <0.03 0.05
G-1-20 2.5' 04/19 1 0.5 0.1 <0.03 4
G-1-21 2.5' 04/19 17 27 <0.02 <0.02 58

SG-1-22 2.5' 04/19 2 1 0.3 <0.03 6
SG-1-23 3' 04/19 0.02 <0.02 <0.03 <0.03 0.02
SG-1-24 2.5' 04/19 0.05 0.05 <0.03 <0.03 . 0.4

SG-1-25 2' 04/19 64 21 <0.4 <0.3 196
SG-1-26 1.5' 04/19 8 3 <0.08 <0.08 26
Air 04/19 0.01 <0.008 <0.008 <0.008 0.01

Air 04/20 0.005 <0.005 <0.006 <0.006 0.005
SG-1-27 2' 04/20 0.04 0.03 <0.01 <0.01 0.2
SG-1-28 2' 04/20 0.1 0.07 <0.01 <0.01 0.8

Tracer Research Corporation

Notations:

I interference with adjacent peaks
NA not analyzed

Analyzed by: J. Olexa

Checked by: C. Bissell

Proofed by: -c>J__614*L,3-4191·t
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SAIC/NIAGARA FALLS AFRF, NEW YORK/SITE 13
Ethyl Total

Tca TCE PCE Benzene Toluene Benzene Xglenes Hydroc.
Sample Depth Date (ug/1> <ug/1> (ug/1) <ug/1) (ug/1> (ug/1> (ug/1> (ug/1>

Air 04/21 0.001 <0.0009 <0.0006 0.006 <0.01 <0.06 <0.06 0.006
SG-13-1 2' 04/21 0.002 0.03 <0.0006 0.02 0.4 <0.06 <0.06 0.2

Tracer Research Corporation

Notations: Analyzed by: J. Olexa
I interference with adjacent peaks
NA not,@@lyzed Cheti by: C. Bissell

by: di-- -
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SRIC/N FALLS AFRF, NEW YORK/SITE 8 . Ethyl Total
TCA TCE PCE Benzene Toluene Benzene Xylenes Hydroc.

Sample Depth Date (ug/1> (ug/1) <ug/1) (ug/1> <ug/1> <ug/1) (ug/1) <ug/1>

Air 04/20 0.002 <0.0009 <0.0007 0.01 <0.01 <0.01 <0.01 0.01
SG-8-1 3' 04/20 0.04 0.02 <0.007 0.02 0.02 <0.02 <0.02 0.04
Air 04/20 0.01 <0.0009 <0.0007 0.01 <0.01 <0.01 <0.01 0.01

SG-8-2 2' 04/20 0.1 0.08 <0.007 0.4 0.06 <0.01 <0.01 0.8
SG-8-3 2.5' 04/20 0.05 2 0.06 4 1 <0.04 <0.4 16
SG-8-4 2.5' 04/20 0.02 0.02 <0.007 0.01 <0.01 <0.01 <0.1 0.01

Air 04/20 0.006 <0.0009 <0.0007 0.01 <0.01 <0.01 <0.01 0.01
Air 04/21 0.003 <0.002 0.0006 <0.01 <0.01 <0.03 <0.03 <0.01
SG-8-5 1.5' 04/21 0.004 0.04 <0.0006 0.07 <0.01 <0.03 <0.03 0.07

SG-8-6 2.5' 04/21 0.002 0.04 <0.0006 0.1 <0.01 <0.06 <0.06 0.1
SG-8-7 2' 04/21 0.002 0.04 <0.0006 0.04 0.2 <0.06 <0.06 0.1
SG-8-8 1.5' 04/21 0.002 0.02 <0.0006 0.07 0.01 <0.06 <0.06 0.08

SG-8-9 1' 04/21 0.001 0.02 <0.0003 0.01 0.2 <0.06 <0.06 0.2
SG-8-10 2' 04/21 0.001 0.02 <0.0003 0.06 0.3 <0.06 <0.06 0.2
SG-8-11 1.5' 04/21 0.005 0.02 <0.0003 0.04 <0.01 <0.06 <0.06 0.04

SG-8-12 2' 04/21 0.006 0.02 <0.0003 0.04 0.4 <0.06 <0.06 0.4
SG-8-13 2' 04/21 0.007 0.04 <0.0003 0.01 <0.01 <0.06 <0.06 0.03
Air 04/21 0.003 0.01 <0.0006 0.01 <0.01 <0.06 <0.06 0.01

Air 04/21 0.002 <0.0009 <0.0006 0.006 10.01 <0.06 <0.06 0.006

Tracer Research Corporation
Notations:

I . interference with adjacent peaks
NA'not analyzed

Analyzed by: J. Olexa

Checked by: C. Bissell

Proofed by: -CM.:.-£2*410440:2---
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Tracer Research Corporation

WHAT IS A SOIL GAS INVESTIGATION?

Soil gas contaminant investigation refers to a method

developed by Tracer Research Corporation (TRC) for investigating

subsurface contamination from volatile organic chemicals such as

industrial s,olvents, cleaning fluids and petroleum products by

looking for their vapors in the shallow soil gas. The method

involves pumping a small amount of soil gas out of the ground

through a hollow probe driven a few feet into the ground and

analyzing the gas for the presence of volatile contaminants

(Figure 1).

TCA E
ATCE A

t i ANALYSIS _JU__1 L
27,va¥.fi,;emmm 93%  cm=· -< W•,»+Av,v,I,4.-9.,40-•.ivb,..4/As<..vA->•rv•-rr .-6-/V >1- M
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Figure 1:

:A ' 1,TCE_ZZ.,7

GROUNDWATER FLOW

Schematic showing Soil has Technology

The presence of contaminants in the soil gas usually means that

there is
contamination from the observed volatile organic

compounds (VOCs) either in the soil or in the groundwater below

the probe. The soil gas technology is most effective in mappingI"' -- -.... - "-I'.'/
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low molecular weight halogenated solvent chemicals and petroleum

hydrocarbons possessing high vapor pressures and low aqueous

solubilities (see Figure 2).

tit, /QV36»74,

IXIXI X

61*kik#WN**
RESISTANCE

TO
DEGREDATION

GOOD XXX11 1 XX

MODERATE lid*] x
POOR XIII XXXX IXIXILLI
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LOW

SOLUBILITY

x [idil x
MODERATE liTil Ix x x 17-1 Xxxx111

POOR Ddid1-VII cm
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Figure 2: Compounds amenable to soil gas detection have low
boiling points, low aqueous solubilities and are resistant to
degradation.

These compounds readily evaporate out of the groundwater and

diffuse into the soil gas as a result of their high gas/liquid

partition coefficients. Once in the soil gas, VOCS diffuse

vertically and horizontally through the soil to the ground
surface where they dissipate into the atmosphere. The

groundwater acts as a source and the above ground atmosphere acts

as a sink and typically a concentration gradient develops between
the two. The concentration gradient in soil gas between the

water table and ground surface may be locally distorted by

hydrologic and geologic anomalies (e.g. clays, perched water);

however, soil gas mapping generally remains effective because the

areal distribution of the observed compound is usually much

larger in scale than the local anomalies and is defined using a

large data base.
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TIME AND COST SAVINGS BENEFITS

Soil gas contaminant mapping saves costs in a contamination

investigation by providing a rapid means of detecting and

delineating the contaminant distribution in groundwater.

Standard drilling and sampling methods are cumbersome, costly,

much slower and require more effort'to obtain data points. By

contrast, 15-25 soil gas samples can be collected and analyzed

per day on most sites. Usually more can be learned about the

contaminant distribution at a site in one day from the soil gas

method than conventional drilling and sampling techniques could

provide in several days of work. The method becomes even more

cost-effective relative to conventional methods as the depth to ·

water increases. In areas where the depth to water is 100 feet

or greater, the cost savings increases expotentially because

square miles of the field area can be mapped using soil gas for

the cost of two or three monitoring wells.

SOURCE AREA IDENTIFICATION

A major application ·of the soil gas technology is locating

contaminant source areas. The simple fact that numerous samples

can be economically collected over a large area increases the

possibility of uncovering or detecting sources that otherwise go

unnoticed. The sampling operation is quickp nonobtrusive and

produces only a very small hole in the soil that quickly

disappears. The samples can easily be collected along city

streets, sidewalks and residential neighborhoods without creating

obstructions or attracting a great deal of attention.

Generally, a source capable of causing groundwater

contamination will create above background readings for a radius

of 170 meters (500 feet) around it. Typically, the vapor

concentrations at the center of the source are hundreds or

thousands of times higher than background levels and remain so

for tens of years after the contamination occurs. Broad areal

coverage can be achieved rapidly using transects with samples

collected on 200 to 400 foot centers.

- I -- -- -*-- U W
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EOUIPMENT

TRC has designed and built a fleet of analytical field vans

which are capable_-of hydraulically driving and pulling soil gas

or groundwater probes and performing all chemical analyses on-

site. The TRC analytical field vans are each operated by a two-

person crew consisting of an analytical chemist and ' a

hydrogeologist. A list of equipment used by TRC in a soil gas

investigation is given below.

(A) General Equipment

One ton Ford E350 chassis, 2 or 4 wheel drive

Two built-in gasoline powered generators (110
volts/AC) for maximum reliability

Hydraulic probe driving and removal equipment
designed especially for soil gas probing
42 soil gas probes fabricated from a steel pipe
Safety Equipment: first aid, fire, hazardous
chemical protection
Two vacuum pumps

An electric hammer/drill capable of drilling
through asphalt and several inches of concrete
A peristaltic pump and polethylene tubing used for
groundwater sampling

(B) Gas Chromatographic Equipment in Each Van

At least one laboratory type gas chromatograph
(Varian 3300 or Tracor 540) with temperature
programable oven. (photovac and other field
analytical instruments are included as needed)
Two Spectra-Physics model SP4270 computing
integrators

Electron capture, flame ionization, photo
ionization and thermoconductivity detectors on the
various GCs.

Analytical standards for purgable priority
pollutants, pure*compounds obtained from
Chem Service, Inc. of West-Chester, Pennsylvania
Glass syringes ranging from 10 uL to 10 mL in
volume

Various packed and capillary gas chromatographic
columns

Gas cylinders containing compressed nitrogen,
and hydrogen
40 mL glass sampling vials in which the chemical
standards are prepared and groundwater samples are
collected

Various fittings and tools required for normal
ooeration

air

-- -- -- -- .......1   -  U
6.--J

....1./*



Tracer Aescarch Corporation

TRC has developed proprietary analytical technoiogy that

enables very rapid measurement of contaminants in either soil gas

or water. Both are injected directly into the instrumenc without

the use of purge and trap or preconcentrating technique. Using

the TRC method, a typical measurement for most of the priority

pollutant purgables requires approximately five minunes. An

example is shown in Figure 3.

.

Figure 3:
1.13 {•INUTES AFTER INJECTION)127 ..,1

1.34 1.1 dicht/,·i•-:hilene Chromatogram showingI 47 12 ,•·an,dichloroet..tene-:*,|,W'.5.,ne

1 1.81 ;.i.; tricnlornetl.ne the analysis of 13
-2.14 1.3 <1.1.i.luc'w --- 2.22 1,·ic.1.,roeth.lene - - ccmnon volatile organic
--2.51 :.: 1.-ts:·'pr'I-'.·

1 2.77 Drollchlormeth'ne carpounds. Analysis of
ci. dictiloill,·ore.:' soil gas or water are

- 3.51 Berchloroethilene identical by the TRC
- 3.94 1,3 trantdichloronronene method and usually
;.!,2 trichlorocth/ne require 5 minutes or

. 4.82 Chlorodibroe,omthane less to perform

3.It I.1

4.28

The sensitivity and precision are typically as good as

conventional methods, but analysis is about a factor of 10
faster. The rapid analysis is extremely beneficial to the TRC

soil gas operation. It allows the analysis to be performed in

about the same period of time required to drive, sample and pull

the probe. Thus, the soil gas sampling operation proceeds with

maximum efficiency.

OUALITY ASSURANCE/OUALITY CONTROL PROCEDURES

TRC has developed a QA/QC program that has been accepted by

EPA for use on Superfund sites. This program is followed on all

TRC jobs.

CASE STUDIES

TRC has performed hundreds of contaminant investigations

using the soil gas technology. Several examples are provided to

illustrate the results that have been obtained at typical sites.

- ./.../- ...Id - &:.I.-
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Case Studv #1

Figure 4 shows an example where soil gas technology was used

to locate a contamination source in the midwestern U.S. The

depth to water was 120 feet. The soil materials were silty

clays. The irrigation well I-1 in the southeast corner of the

figure was contaminated with TCA. A large industrial complex

existed on the west side of the road extending over a mile north

and south of the well. The soil gas sampling was initiated along

a north-south road between the well and the complex. The

transect extended several thousand feet north and south of the

contaminated well. One soil gas sample on.the first transect

detected TCA slightly above background (Point 633, Figure 4).
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Figure 4:
TCA soil gas
concentration

contours
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A second east-west transect was initiated along a convenient

road into the complex a short distance north of Point 633. The

samples along the second transect detected increasingly higher

TCA concentrations. Because the soil gas analyses were performed

in the field, the sampling plan could be easily directed to "zero
in" on the source area. In this case the source was a business

with a leaking TCA tank. The long axis of the detectable soil

gas plume extended over 3000 feet from the source toward the

contaminated well which was about one mile away. The

investigation left very little doubt about the source of TCA

contamination in the I-1 well.
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Tracer Aesearch Corporation 1

This investigation represents a classical example of the

utility of the soil gas technology. The general distribution of

the contaminant can be defined quickly and easily at--minimal cost

(approximately' $166.00 per probe). After the soil gas

investigation, verification drilling and soil sampling can

procee'dvery efficiently.

HYDROCARBON BEHAVIOR VS HALOCARBON

Hydrocarbons (fuels, paint solvents) behave differently than

halocarbons (chlorinated solvents) in the subsurface because they

are particularly susceptible to degradatiori-in the upper portion

of the soil profile where oxygen is present. As a result, soil

gas measurements most effectively detect hydrocarbon product

apors when the soil gas samples are collected at depths below 10
feet. Table 1 shows a vertical profile in a sandy soil over

groundwater contaminated with a halocarbon, perchloroethylene

(PCE) and hydrocarbons including benzene and toluene. The depth

to groundwater is approximately 20 feet. The PCE concentrations

increase incrementally with depth, but the hydrocarbon components

characteristically appear in significant concentrations only

below a certain critical depth. This depth varies depending on

the amount of product underground, the soil, porosity and moisture
content. In most cases, however, it occurs deeper than five (5)
feet.

Table 1. Hydrocarbon Variation With Depth

Depth PCE Benzene Toluene

5 feet 0.0061 <0.1 <0.1

10 feet 0.01 <0.1 <0.1

15 feet 0.03 200 30

|All samples are expressed in ug/L.---- ---- --..I ...... ...I-. - - - 1.
*215.
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Case Studv #2

Figure 5 shows the concentration contours Of TOTAL

HYDROCARBONS in shallow soil gas (12 feet deep) underlying a
gasoline service station in the Southwestern U.S. Total

hydrocarbons are defined as benzene, toluene, xylenes and

approximately (4 - Cg aliphatic and alicyclic compounds.

Concentration contours indicate that the groundwater plume

probably originates near the pump island and the underground

storage tanks. Radial spreading of gasoline in soil gas from the

two sources produced a single plume underlying the service
station.
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SUMMARY

The examples discussed here illustrate that .soil gas

technology is a viable tool for mapping subsurface contamination.

At sites where it is applicable, soil gas mapping can provide a

rapid and cost effective means of investigating contamination

over very large areas. In most instances, a preliminary soil gas

investigation will result in a cost savings over the same job by

directing conventional boring and sampling. In addition, the

distribution of the contaminant can be mapped in greater detail

using soil gas technology because more samples are collected per

: 1
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unit area than with conventional methods. Most industrial sites,

landfill areas or other property of ten acres or less can be

evaluated-in two or three days and subsequent on-site work can be
completed in a rapid and cost effective manner.

FACTS ABOUT TRACER RESEARCH CORPORATION & SOIL GAS TECHNOLOGY

TRC chemists and hydrogeologists developed the concept
of soil gas detection of VOC groundwater contamination, developed
the technology for commercial use and have been the largest

supplier of the service, having performed hundreds of soil gas
investigations at locations over the entire United States and

parts of Mexico, Canada and the U.S. Virgin Islands.

All personnel are specially trained in soil gas sampling

nd analysis and are dedicated full time to this service. Their
experience enables them to provide the most efficient possible
field data collection and analysis effort.

TRC has set the industry standard for QA/QC in soil gas
sampling and analytical technology. EPA has accepted TRC soil

gas procedures for use at Superfund sites where legal action is
expected.

TRC provides only specialty· services such as soil gas

sampling and tracer leak detection, and thus is noncompetitive
with full service geotechnical consulting firms.

TRC hydraulic sampling equipment has been uniquely

designed to perform the most efficient shallow soil gas and
shallow groundwater sampling possible. It is compact, highly

portable, and has no tall masts or derricks so work can be

performed safely under overhead obstacles and lines.
TRC vans contain all equipment required for collection

d analysis of soil gas samples. TRC offers the fastest and

st sensitive analytical capability in the industry for volatile
organic compounds in soil gas. TRC equipment is readily

available in all parts of the U.S. with very minimal mobilization
costs.

6//III :'ll.--
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PRICE SCHEDULE

Field Work $250.00/hour

Includes the use of one of Tracer Research Corporation's soil

gas sampling analytical vans and a two person crew consisting of

a specially trained analytical chemist and a hydrogeologist. All
field data summary sheets are provided.

Per Diem

2 person crew at $75.00/person/day

Direct Expenses Approximately $100.00/day
(billed at cost)

Covers expended sampling supplies and equipment-sample probes,
drive points, rental car, etc.

Report Preparation* $80.00/hour

TRC will provide an interpretive report with professionally
drafted and contoured site maps. (Approximately 2 hours of

report preparation is needed for every day of field work).

Condensed data and a procedural report are prepared at no extra
cost.

Mobilization/Demobilization

There is a one time - per job mobilization/demobilization
charge. The amount charged is based on travel time to and from

the job site. In nearly all instances, TRC can mobilize a unit
to anvwhere in the U.S. for less than $1,500.00. Average

mobilization/demobilization fee is less than $500.00.

*optional

.......... .......... ......... I.'lili/". ......... ......... "i//ilil/
=m- -I:...
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BACKGROUND OF KEY PERSONNEL OF TRC

Dr. Glenn Thompson received his B.S. (1970) and M.S. (1973)

degrees in Geol-ogy from the University of Rhode Island and

Memphis State University, respectively. He earned his Ph.D. in

Geology at Indiana University in 1976. His dissertation centered

on the development and testing of analytical and field methods

needed to date groundwater by means of man-made atmospheric

compounds, primarily fluorocarbons, that have entered the ground

only in the last 60 years.

Dr. Thompson served as an Assistant Professor of Hydrology

at the University of Arizona from 1977 to-1983. While at the

University, he was principal investigator on 10 major research

grants that resulted in publications on tracer technology,

ubsurface gas diffusion, behavior of organic compounds in the
environment, solute transport in groundwater and tracer

monitoring of hazardous waste burial sites.

He has had a great deal of experience using volatile

compounds as groundwater tracers and eventually observed that the

tracers evaporate from the water table surface and diffuse tens

of feet upward into the soil gas of the unsaturated zone. These

experiments with tracers led to the practical technology that is

presented here. He founded and is currently President of Tracer

Research Corporation.

OTHER TRACER RESEARCH CORPORATION SERVICES

Underground storage tank Tracer Leak Testing and
Monitoring that meets EPA requirements for precision
testing and monitoring. -

Above-Ground Storage Tank Integrity Testing

Pipe-Line Leak Location and Detection Services

On-Site Field Analytical Support

Tracer Technology for hydrological investigations and
hazardous waste site monitoring.

-
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BACKGROUND OF KEY PERSONNEL OF TRC

Dr. Glenn Thompson received his B.S. (1970) and M.S. (1973)

degrees in Geology from the Univeirsity of Rhode Island and

Memphis State University, respectively. He earned his Ph.D. in

Geology at Indiana University in 1976. His dissertation centered

on the development and testing of analytical and field methods

needed to date groundwater by means of man-made atmospheric

compounds, primarily fluorocarbons, that have entered the ground

only in the last 60 years.

Dr. Thompson served as an Assistant Professor of Hydrology

at the University of Arizona from 1977 to-1983. While at the

University, he was principal investigator on 10 major research

grants that resulted in publications on tracer technology,

subsurface gas diffusion, behavior of organic compounds in the
environment, solute transport in groundwater and tracer

monitoring of hazardous waste burial sites.

He has had a great deal of experience using volatile

compounds as groundwater tracers and eventually observed that the

tracers evaporate from the water table surface and diffuse tens

of feet upward into the soil gas of the unsaturated zone. These

experiments with tracers led to the practical technology that is
presented here. He founded and is currently President of Tracer

Research Corporation.

OTHER TRACER RESEARCH CORPORATION SERVICES

Underground storage tank Tracer Leak Testing and
Monitoring that meet-s EPA requirements for precision
testing and monitoring. -

Above-Ground Storage Tank Integrity Testing

Pipe-Line Leak Location and Detection Services

On-Site Field Analytical Support

Tracer Technology for hydrological investigations and
hazardous waste site monitoring.
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Tracer Research Corporation

STATEMENT OF QUALIFICATIONS

Tracer Research Corporation (TRC) is uniquely qualified to undertake soil

gas contaminant investigations due to the experience of its personnel and the

special equipment and analytical technology that it had developed to perform

this work.

Dr. Glenn Thompson has been involved for the past 12 years in research

using ambient atmospheric halocarbons as well as artificially injected

halocarbons to study the diffusion characteristits of unsaturated porous

media. The contracts, reports and publications resulting from this work are

 listed in his resume contained in Appendix 1.
To the best of our knowledge, the personnel of TRC originated the concept

of remote detection of groundwater contaminants by shallow soil gas analysis

and have been at the forefront of adapting it for practical applications.

In addition to the experience of the staff, TRC has developed a fleet of

mobile laboratory gas sampling vans that are capable of driving hollow steel

probes into the ground, withdrawing soil gas and analyzing it in minutes for

virtually any vapor component. The vans contain standard laboratory gas

chromatographs equipped with a variety of detectors enabling identification of

many volatile organic compounds. The mobile laboratory is equipped with dual

channel integrators enabling data collection from any two gas chromatographic

detectors simultaneously. Capillary and packed columns are used in the

instrument as needed. Having rapid, highly sophisticated measurement

capability in the field gives the investigative team the ability to produce
real time data.

1 F
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A. SOIL GAS SAMPLING PROCEDURES

Probes are driven into the ground by the hydraulic pusher/puller mechanism.

If there is concrete or pavement over a sample location, TRC personnel use a

Kango hammer drill to drill a 1-1/2" diameter hole through the surface

material. This is useful for going through up to 6" of concrete or asphalt.

After 3-5 probe volumes have been drawn through the probe using a vacuum pump,

a gas sample is taken by a glass syringe which is inserted through a section

of silicone tubing (leading to the pump) and into the stainless steel tubing

in the adaptor (Figure I). Gas samples only contact steel surfaces and are

never in contact with potentially sorbing materials (i.e. tubing, hose, pump

diaphragm). A vacuum gauge monitors the negative pressure in the evacuation

line to assure that there is no impedence to gas flow caused by clayey or

water-saturated soils.

Three 10 ml air samples are collected from each sampling probe after 1 to 4

minutes of pumping. These 10 ml samples are subsampled according to

analytical requirements and replicates are injected into the gas chromatograph

for documentation of reproducibility. More than two injections may be

necessary where there are multiple contaminants which require different sample

sizes for chromatographic analysis. TRC has determined that reproducibility

of soil gas samples from the same probe is typically within 20% and always

within a factor of two. This sampling error is well within the limits

required to accurately map concentration contours in the vadose zone which

normally range 3 to 6 orders of magnitude over a subsurface plume.

Correlation coefficients between contaminant concentrations in soil gas and in

groundwater are determined by sampling probes near existing monitor wells

......I- I.Il--
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1A 1B

-IOCC GLASS SYRINGE .
4-St LICONE RUBBER TUBE CONNECTION

TO VACUUM'PUMP

HOSESYRINGE - <
ADAPTER FOR SAMPLING SOIL-GAS PROBE

NEEDLE
! il CLA M P

SILICONE RUBBER 
TUBE

--CLEAR TUBING SLEEVE CONNECTOR
( OTSPOSABLE)

A

-SOIL-GAS FLOW DURING SAMPLING
-1/4 IN. TUBING

5-7 FT.

1 4
3/4 IN. GALVANIZED PIPE

1 -DETACHABLE DRIVE POINT

igure I

A. Close up of syringe soil gas sampling through evacuation line.
B. Diagram of soil gas sampling probe with adapter for sampling and

evacuation of the probe after it is driven into the ground.
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and are interpreted on an order-of-magnitude basis.

Once sampling has been completed, the probe is withdrawn and backfilled

with native soil or granulated bentonite. Asphalt or concrete patch is used

to cap holes that have been driven through paved or concrete areas.

In the event the van cannot be driven to a sample location, sampling probes

can be hand-pounded into place and sampled using remote or battery operated

equipment.

B. CHECKS FOR CONTAMINATION

Prior to sampling each day, system blanks are -run to check the sampling

apparatus (probe, adaptor, 10cc syringe)..for contamination by drawing ambient

air from above ground through the system and comparing the analysis to

concurrently sampled air analysis. System blanks are repeated after

approximately every 10 soil gas sampling locations.

C. GROUNDWATER SAMPLING PROCEDURES

Water samples are collected by driving hollow probes with detachable points

below the water table and then withdrawing the probes about 4 feet to permit

water inflow into the resulting hole. A vacuum adaptor is placed on the top

of the probe and is used to connect the probe to the peristaltic pump. A

vacuum of up to 24 inches of mercury is applied to the interior of the probe

and open hole, thus, the water is drawn up the probe and through 'the

peristaltic pump. Normally, water can be sampled within 10 minutes. If the

formation is unusually tight and does not yield water fast enough to fill the

pipe and flow through the pump, a vacuum can be left on the formatin for an

indefinite period. After remaining under vacuum for 15 to 20 minutes, usually

a

- '.....- -  .....11
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some water is drawn into the open hole or up into the pipe. The water thus

accumulated is then removed by drawing a vacuum on a 1/4 inch polyethylene

tube inserted down the probe to the bottom of the open hole. This procedure

allows a water sample to be collected in a short time from very tight

formations that might otherwise require hours or days ,to collect by

conventional means. Loss of volatiles by evaporation is accordingly reduced

when water is induced to flow into the very narrow hole, because it can be

sampled with little exposure to air or none at all if the sample is pumped

directly out of the probe and through the peristaltic pump. The polyethylene

tubing is only used once and then discarded to avoid any cross-contamination

problems.

Water samples are collected in 40 ml VOC vials which are filled to exclude

any air and then capped with Teflon-lined septa caps. Water samples are

permitted to stand up to several hours if necessary before chromatographic

analysis in order to ensure that a sediment-free sample can be withdrawn from

the top portion of the vial. Water samples were subsampled in volumes ranging

from 0.2 ul to 5 ul, depending upon the contaminant concentrations at any

particular location.

...le ----
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D. SPLIT SAMPLES PROCEDURE

Sample splits are collected in two-valve, flow through-type glass or

internally electroplated stainless steel containers for analysis within 10

days of collection. Sample bottles are cleaned by purging with nitrogen at

100 C for 30 minutes. Once clean, the bottles are stored filled with nitrogen

at ambient pressure.

Sample bottles are filled by placing them in the sample stream between teh

probe and vacuum pump. Five sample bottles volumes are drawn through the

container before the final sample is collected.-

E. SAMPLING EQUIPMENT DECONTAMINATION

Steel probes are used only once during the day and then washed with high

pressure soap and hot water spray or steam-cleaned to eliminate the

possibility of cross-contamination. 42 probes are carried on each van

to avoid the need to reuse any during the day.

Probe adaptors (steel reducer and tubing) are used once during the course

of the day and cleaned at the end of each working day by baking in the GC

oven. The tubing is replaced periodically as needed during the job to

insure cleanliness and good fit.

Silicone tubing (connecting the adaptor to the vacuum pump) is replaced

as needed to insure proper sealing around the syringe needle. This

tubing does not directly contact soil gas samples......... ....... ........ ./"...i li./."m.

1

.. D

-6-



I. % :A ':.: Tracer Aesearch Corporation :f, .2,

ANALYTICAL CHEMISTRY PROCEDURES'-

A. METHOD

Halocarbon and hydrocarbon compounds detected in soi 1 gas are-4.dentified by

chromatographic retention time. Verification of compound identity is obtained

by chromatographic analysis with columns of differing polarity and

selectivity.

Quantification of compounds is achieved by comparison of the detector

response to the sample with the response measured for calibration standards

(external standardization). Instrument calibration checks are run

periodically throughout the day as are system blanks to check for

contamination in the soil gas sampling equipment. Air samples are also

routinely analyzed to check for background levels in the atmosphere.

Proprietary modifications to the gas chromatograph allow direct aqueous

injections of water for analysis. Results of both soil gas and water

injection analysis are available to the site engineer within 30 minutes of

sample collection.

B. CHECKS FOR CONTAMINATION

2 cc subsampling syringes are checked for contamination prior to

sampling each day by injecting nitrogen carrier gas into the gas

chromatograph.

Microliter size subsampling syringes are reused only after a nitrogen

carrier gas blank is run to insure it is not contaminated by the

previous sample.-     -- -- - -- - .a=-

=-/
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At the beginnint ofliweach.Udayth· s.tandards-are analyzedto calibrate the 4..6 5

analytical equipment ·and dbtermine -daily.;responsenfactors.· .Chemical ·standards,·

are prepared in water from commercially. available pure standards stored in

methanol. Prior to running standards, water for standards is analyzed.for

purity. At least three standard injections are analyzed until resultant

responses fall within 25% of each other. Response factors are then calculated

based on these standard responses. Standards are repeated after every 5

samples to verify response. -

D. ANALYTICAL PROCEDURES

Samples are collected in 10ml glass syringes and subsampled for analysis in

volumes ranging from 1 ul to 2 ml. Injection volume is varied to insure that

resultant masses of analyte fall within the linear response range of daily

standards. All subsampling syringes and needles are used only once before

decontamination.

E. DETECTION LIMITS

Detection limits are a function of the injection volume as well as the

detector sensitivity for individual compounds. . Thus, the detection limit

varies with the sample size. Generally, the larger the injection size the

greater the sensitivity. However, peaks for compounds of interest must be

kept within the linear range of the detector. If any compound has a high

concentration, it is necessary to use small injections,- I."-- ./-/a -

El=Ea "-I.=J

-
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and ..in some cases :Ato.; dilute (the.-·sample:·to.yikeep litnwithin·:linear..;range:-,10:Ihj*:l,80·:4ijw,11=2

/may-Eause decreased ,detection:.1:imits>forpother.:tompounds {·inkt.he ranalyses.(AiT.he;44.:Et.::de:

detect ion 1 imi ts drange, dow-nimto.3 0.405 Rug/Ltin. soril·ligas...fRG"compounds ·:such .a* SeD.4.rk,vai.

benzene and 0.00005..rug/Lid in-'.(sbi ll: gas'l for,r.r,compounds :-guch *cas:..carbon.uith, · .

tetrachloride depend.ing.loni:the.je·:condi.tions.of. the.:ineasurement;in particular,i·: in·r

the sample size. N,If'·any component being analyzed is not detected, the

detection limit for.„that compound. in. that analysis is given as a "less than"

value (e.g. <O.1 ug/L).' This number is calculated from , the current reponse

factor, the sample size, and the estimated minimum peak size (area) that would

have been visible;under.the cohditions of the measurement.

F. ANALYTICAL EQUIPMENT DECONTAMINATION

All sampling and 2cc subsampling syringes are decontaminated each day

and no such equipment is reused before being decontaminated.

Glass syringes are usually used for only one sample per day and are

washed and baked out at night. If they must be used twice, they are

purged with carrier gas (nitrogen) and baked out between probe

samplings.

Septa through which soil gas samples are injected into the chromatograph

are replaced on a daily basis to prevent possible gas leaks from the

chromatographic column.E/Wad 6/../.i

E__i

I.-./*
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-ch Eimical ana l yses g :aten I perfarmed 44 on€s i te d'*4.convent i onal k·=: cha int.·15?f**:custody',·(45341€*44:@le·

p r o to co 1 s ar e unnecessark. ar e There. yare tgino . .56 i 1 :-4: gas 'j·samp les 72 .to j.cloose ver:*i ···4:A:.1 -ext,

preserve. Waterusamples. are.-immediately . dabeled.with-the date,st imeT..depth.lat.j .. ti.nij.l
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chemist is responsible for.checking ahd -interpreting-each. day's tchromatograms,/s :i-

The field hydrogeologist :is ..responsible.for p.plotting probe·.lacations. qn·:the li:.·Ati<

map and entering the date, time and location- ·number of· ·sampling points into 11

the log book. - Calculations of Ccontaminant concentratibns for.each.probet- 7

location are compiled on TRC data - sheets by the chemist and checked by the

hydrogeologist. The standards and response factors used for calculations will

be present on the same sheet with the sample data calculated from them. Each

time during the investigation that the instrument is recalibrated, a new data

sheet will be started. Thus, it will always be clear which standards are used

for each calculation.

A FIELD DATA SHEETS

An example field data sheet is attached to show how all pertinent informa-

recorded. The data sheets were designed to contain all the

information needed to access the original chromatograms and to check every

aspect of the calculations. The documentation as well as other QA procedures

have been developed to satisfy the needs of EPA Superfund and other investi-

gations where it is anticipated that the data may be exposed to legal

scrutiny.
-10-
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If any system parameters change, the.·e.GC operator ·will document on the

chromatograms that the changes occurred, and will list the actual changes on

the chromatograms. '

C. LOG BOOK

The field operator assistant will maintain a daily log book as well as

individual field logs for each sample location recording the following

information for each sample location:

1.

2.

3.

4.

6.

7.

8.

9-

Time (military notation) and weather
Ambient air and soil temperature

Sample number (determined by State)

Location ( keyed to mapped location supplied by State and an

aoproximate description. including street name)

Sampling depth
Evacuation time between sample£
Flowrate (milliliters per minute)

Probe and adaptor numbers and volume of the sample probe

Number of sampling points used

-..'-

iiI/*-

6--1
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10. Observations (including, but not limited to; ground conditions,
concrete, asphalt, soil appearance, surface water, odors, and
vegetation)

11. Backfill procedure and materials

12. Actual sample location marked on the site map (1 inch = 300 feet)
provided by State

13. Barometric pressure 

14. Relative degree at condensation in duplicate sample container

D. DAILY REPORT

Two hours before the end of each day's work, the GC operator supplies the

on-site client representative with a condensed copy of the day's analyses plus

condensed data for the last two hours of the previous day's work. This data,

in addition to a map of the sample locations, will constitute TRC's daily

report to the client.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Tracer Research Corporation has a complete Quality Assurance/Quality

Control Program for its soil gas contaminant investigation services. Included

as part of this is a full Field Operation Manual with very detail QA/QC

procedures. The steps outlined below summarize TRC's overall QA/QC program.

If needed a client can be provided with documentation detailing the entire

program.

Reusable Sampling Equipment

Steel probes are used only once during the -day and then washed with high

pressure soap and hot water spray or steam-cleaned to eliminate the

possibility of cross-contamination. 42 probes are carried on each van

to avoid the need to reuse any during the day.

- --Ill ...... ....." ...... ....." "il i././. ..././ ....=. la..//

-__--Ll
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Probe adaptors (steel reducer and tubing) are used once during the

course of the day and cleaned at the end of each working day by baking

in the GC oven. The tubing is replaced periodically as needed during

the job to insure cleanliness and good fit.

Silicone tubing (connecting the,aaptor to the vacuum pump) is replaced

as needed to insure proper sealing around the syringe needle. This

tubing does not directly contact soil gas samples.

Glass syringes are usually used for only one sample per day and are

washed and baked out at night. If they must be -used twice, they are

purged with carrier gas (nitrogen) and baked out between probe

samplings.

Septa through which soil gas samples are injected into the chromatograph

are replaced on a daily basis to prevent possible gas leaks from the

chromatographic column.

Analytical instruments are calibrated each day by the use of chemical

standards prepared in water by serial dilution from commercially

available pure chemicals. Calibration checks are also run after

approximately every five soil gas sampling locations.

2 cc sampling syringes are checked for contamination prior to sampling

each day by injecting nitrogen carrier gas into the gas chromatograph

Prior to sampling each day, system blanks are run to check the sampling

apparatus (probe, adaptor, 10cc syringe) for contamination by drawing

ambient air from above ground through the system and comparing the

analysis to a concurrently sampled air analysis. System blanks are

repeated after approximately every 10 soil gas sampling locations.

6.- 61
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All sampling and 2cc subsampling syringes are decontaminated each

day and no such equipment is reused before being decontaminated.

Microliter size subsampling syringes are reused only after a nitrogen

carrier gas blank is run to insure it is not contaminated by the

previous sample.

Soil gas pumping is monitored by a vacuum gauge to insure that an

adequate gas flow from the vadose zone is maintained. A negative

pressure (vacuum) of 2 in. Hg less than the maximum capabity of the

pump (evacuation rate >0.02 cfm) usually indicates that a reliable gas

sample cannot be obtained because the soil has a very low air

permeability.

All contaminated sampling equipment (probes, adaptors, syringes) is

stored separately from clean equipment to prevent cross-contamination

and accidental re-use.

1.--7--U
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SOIL GAS SAMPLING PROCEDURE

I. Probe Placement

A) A clean probe (pipe) is removed from the 'clean'storage

tube on top of van.

B) The soil gas probe is placed in the jaws of hydraulic

pusher/puller mechanism.

C) A sampling point is put on the bottom of the probe.

D) The hydraulic pushing mechanism is used to push the

probe into the ground.

E) If the pusher mechanism won't push the probe into the

ground a sufficient depth for sampliriQ, the hydraulic

hammer is used to pound the probe into the ground.

II. Sample Extraction

A) An adaptor (Figure 1) is put onto the top of the soil

gas probe.

B) The vacuum pump is hooked onto the adaptor.

C) The vacuum pump is turned on and used to evacuate soil

gas.

D) Evacuation will be at least 30 seconds but never more

than 5 minutes for samples having evacuation pressures

less than 15 inches of mercury. Evacuation times will

be at least 1 minute, but no more than 5 minutes for

probes reading greater than 15 inches of mercury

E) Gauges on the vacuum pump are checked for inches of

mercury.

1. Gauge must read at least 2 iroches of mercury less

than maximum vacuum to be extracting sufficient

soil gas 'to collect a valid sample.

1
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III. Sample Collection

A) With vacuum pump running, a hypodermic syringe needle

is inserted through the silicone rubber and down into

the stainless steel tubing of adaptor (Figure 1).

B) Gas samples should only contact steel surfaces and

, never contact potentially sorbing materials (i.e.,

tubing, hose, pump diaphram).

C) The syringe is purged with soil gas then, without

removing syringe needle from adaptor, a 2-10 ml soil

gas sample is collected.

D) The syringe and needle are removed_from the adaptor

and the end of the needle is capped.

E) A second 10 ml sample is collected using the same

procedure.

IC

V.

. Demobilization

A) The vacuum pump is turned off and unhooked from the

adaptor.

B) The adaptor is removed and stored with equipment to

be cleaned.

C) Using the hydraulic puller mechanism, the probe is

removed from the ground.

D) The probe is stored in the "dirty" probe tube on top

of the van.

E) The probe hole is backfilled, if required.

Log Book and U.S. EPA Field Sheet Notations For Sampling

Time (military notation)

I Sample number (use client's numbering system)

Location (approximate description-i.e., street names)

Sampling depth

Evacuation time before sampling

Inches of mercury on vacuum pump gauge

A)

8)

C)

D)

E)

F)

-2-



-IOCC GLASS SYRINGE
S/L/CONE RUBBER TUBE CONNECTION

TO VACUUM PUMP

ADAPTER FOR SAMPLING SOIL-GAS PROBE

CLA M P
/ i VJ L -

6 SILICONE RUBBER
6- --4 TUBE -1 ,

-CLEAR TUBING SLEEVE CONNECTOR
( D fspOSABLE)

-SOIL-GAS FLOW DURING SAMPLING
-1/4 IN. TUBING

3/4 IN. GALVANIZED PIPE

1-----1

5 -7 FT.

I . -

1 .DETACHABLE DRIVE POINT

;IGURE 1

A. Close up of syringe soil gas sampling through evacuation line.
6. Diagram of soil gas samolino probe with ataoter for semolina and

evacuation cf the probe after it is driven into the cround.
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G) Probe and adaptor numbers

H) Number of sampling points used

I) Observations (i.e., ground conditions, concrete,

asphalt, soil appearance, surface water, odors,

vegetation, etc.)

J) Backfill procedure and materials, if used.

VI. Other Recordkeeping

A) Client-provided data sheets are filled out, if

required

B) Sample location is marked on the si-te map

VII. Determination of Sampling Locations

Initial sample locations will be determined by

client prior to start of job.

Remaining samples will be determined by client

and TRC personnel based on results of initial

sample locations.

A)

B)

-4-



ANALYTICAL PROCEDURES

Equipment

I. Varian 3300 and Tracor 540 Gas Chromatographs

A) Equipped with two Electron Capture Detectors (ECD),

Flame Ionization Detector (FID) and Thermal Conductivity

Detector. The instruments are modified by the addition

of a dryer, composed of ionic polymer materials, situated

between the injection and the head of the column. Thus,

the sample is injected with a syringe through a septum

into the injector where liquid samples are vaporized.

The vapors proceed through the dr-yew where all water

vapor from the liquid sample or soil gas sample is

absorbed, then through the GC column to the detector.

Soil gas samples up to 2 ml and water samples up to 10 ul

can be analyzed by this method. This procedure is

suitable for the analysis of nonpolar volatile compounds

which includes most of the purgeable priority pollutants.

This method is not suitable for analysis of polar

compounds such as alcohols, ketones and ethers because

they are partially or completely absorbed by the dryer.

B) The chromatographic column used by TRC for the analysis

of halocarbons will be a 1/8" diameter packed column

containing Alltech OV101. This separates most of the tri-

chloro and tetra-chloro compounds that are encountered in

soil gas investigations. In the event that assurance

of the identity of a compound in any particular sample

is required, it will be anal yzed on a SP1000 column

after the OV101 analysis. The TC detector uses

poropack-Q and mole-sieve columns to detect compounds

such as oxygen and carbon dioxide.
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II. Two Spectra Physics SP 4270 Computing Integrators

The integrators are used to plot the chromatogram and

measure the size of the chromatographic peaks. The

integrators compute and record the area of each peak.

The peak areas are used directly in calculation of

contaminant concentration.

III. Chemical Standards From Chem Services, Inc. of

Westchester, Pennsylvania.

A) TRC uses analytical standards that are preanalyzed

of certified purities and lot numbewed for quality

control assurance. Each vial or gas cylinder is marked

with an expiration date. All analytical standards are

the highest grade available. Certified purities are

typically 99%.

B) The Quality Assurance procedures used by Chem Service

were described by the Laboratory Supervisor, Dr. Lyle

Phipher. No written list of Quality Assurance

procedures were made available to TRC.

However, the pertinent factors related to Quality

Assurance were described as follows:

1) The primary measurement equipment at Chem Services

the analytical balance, is serviced by the Mettler

Balance Company on an annual basis and recalibrated

with NBS traceable weights.

2) All chemicals purchased for use in making the

standards are checked for purity by means of gas

chromatography using a thermal conductivity

detector. Their chemicals are pur"ified as needed.

3) The information on the purification and analysis

of the standards is made available upon request

for any item they ship when the item is identified

by lot number. All standards and chemicals are

- 1-/.I- lilli...I I.'..I.-



shipped with their lot numbers printed on them.

The liquid standards used by TRC are made up in a

two step dilution of the pure chemical furnished by

Chem Services. Pure gas standards do not have to b

diluted.

Procedures

I. Liquid Standards

A) A fresh standard is prepared each day. The standards

are made by serial dilution.

1) First, a stock solution containing the standard in

methanol is prepared at TRC offices in Tucson.

The stock solution is prepared by pipetting the

pure chemical into 250 ml of methanol in a

volumetric flask at room temperature. The absolute

mass is determined from the product of volume and

density calculated at room temperature. Hamilton

microliter syringes, with a manufacturer's stated

accuracy of -1%, are used for pipetting. Informa-

tion on density is obtained from the CRC. Once the

stock solution is prepared, typically in

concentration range of 50-1000 ppm, a working

standard is prepared in water each day. The solute

in the stock solution has a strong afinity to remain

in methanol so there is no need to refrigerate the

stock solution. Additionally, the solute tends not

to biodegrade or volatize out of the stock solution.

2) The working standards are prepared in 42 ml VOA

septum vials by diluting the appropriate ug/1

quantity of the standard solution into 42 ml of

water.
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B) The standard water is analyzed for contamination before

making the aqueous standard each day.

C) The aqueous standard is prepared in a clean vial

using the same syringe each day. The syringe should

only be used for that standard. ,

D) Final dilution of the calibration standards -are made

in water in a VOA vial having a Teflon coated septum

cap instead of in a container with no air exposure.

The VOA bottle permits mixing of the standard solution

and subsequent syringe sampling all*day long without

opening the bottle or exposing it to air. The

measurement uncertainty inherent in the use of a VOA

bottle instead of a volumetric flask is approximately

-1%.

E) The aqueous standard will contain the compounds of

interest in the range of 5 to 100 ppb depending on the

detectability of the individual components. The

standard will be analyzed at least 3 times at the

start of each day to determine the mean response factor

(RF) for each component (Figure 2). The standard will

be injected again after every fifth sample to check

detector response and chromatographic performance of

the instrument throughout the day.

F) The RF allows conversion of peak areas into

concentrations for the contaminants of interest. The

RF used is changed if the standard response varies

25%. If the standard injections vary by more than

25%, the standard injections are repeated. If the mean

of the two standard injections represents greater

than 25% difference then a third standard is injected

1
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and a new RF is calculated from the three standard

injections. A new data sheet is started with the new

RF's and calibration date.

% difference = A area - B area
A area

Where A = mean peak area of standard injection from

first calibration

B = peak area of subsequent standard injection
G) The low ppb aqueous standards that are made fresh daily

need not be refrigerated during the day. This is

because they do not change significantly in a 24 hour

period. On numerous occasions the unrefrigerated 24

hour old standards have been compared with fresh

standards and no difference has been measurable.

the standards were made at high ppm levels in water,

the problem of volatilization would probably be more

pronounced in the absence of refrigeration.

H) Primary standards are kept in the hotel room when in

the field

I) A client may provide analytical standards for

additional calibration and verification

If

II. Syringe Blanks

A) Each ul syringe is blanked before use

B) 2 or 10 cc (glass) syringes will each be blanked if

ambient air concentrations are 'hot' (greater than

or equal to .01 ug/1) for components of interest.

6-Ill
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III.

C) If ambient air concentrations are <.01 ug/1 for

components of interest, a representative sample of

at least two syringes of each size (both 10 and 20 cc)

are blanked at the start of eash day. If representative

syringes are 'clean' (no detectable contaminants)

remaining syringes need not be blanked. If any of

representative syringes show contamination, all 2 and

10 cc syringes must be blanked prior to use.
D) Syringe blanks should be run with nitrogen
E) If necessary for any syringe to be*-used again before.

cleaning, blank it prior to its second use.

System Blanks

A) System blanks are ambient air drawn through the probe

and complete sampling apparatus and analyzed by the same

procedure as a soil gas sample. The probe is above the

ground.

, One system blank is run at the start of each day.

) A system blank is run after every 10 samples.

A system blank will be run before reusing any

sampling system component that has not been cleaned.

An ambient air sample will be collected concurrent with

and at the same location as the system blank is
collected.

The ambient air sample will also be analyzed. A

comparison of results will be indicative of

contamination within the sampling equipment..

BJ

C

D)

E)

F)

- -I-
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G) The system blanks will be taken at locations away

from actual soil gas sampling locations.

H) If ambient air/system blank samples indicate

contaminant concentrations greater than 0.001 ug/1,

above ambient ain concentrations the contaminated

portion of the sampling system will be located and

removed. Any contaminated equipment will be

decontaminated prior to use.

Samples -

A) All unknown samples will be analyzed at least twice.

B) More unknown samples will be run until reproducibility

is within 25%, computed as follows:

Difference =A-B

(A + B)/2

Where: A is first measurement result

B is second measurement result

If the difference is greater than .25, a subsequent

sample will be run until two measurements are made that

have a difference of .25 or less. Those two

measurements will be used in the final calculation for

that sample.

C) The injection volume should be adjusted so that mass of

analyte is as near as possible to that which is con-

tained in the standard, at least within a factor of 10

D) Whenever possible the attenuation for unknown samples

is kept constant through the day (so as to provide

a visual check of integrations).

E) A water plug must be used as a gas seal in ul syringes

F) A seal must be established between syringes when

subsampling

-- --I = "Ill/' bid'"Id a.:i'-ad 6.-6 -.-0-1 1
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G) At very high concentrations air dilutions are

acceptable once concentration of contaminants in air

have been established.

H) All sample analysis (Figure 2) are documented.

I) Separate data sheet are used if chromatographic

conditions change.

J) Everything is labeled in ug/1, mg/1, etc. PPM and PPB

notations are to be avoided.

Daily System Preparation

A) Integrators parameters are initialized

Pt. evaluation

Attenuation

Peak markers

Auto zero

Baseline offset (min. 10% of full scale)

B) The baseline is checked for drift, noise, etc.

C) System parameters are set.

1) Gas flows (Note: Ne, air, kia tank pressure on

Page 1 of chromatograms).

2) Temperatures (Note on page 1 of chromatograms -

Figure 3).

J 1)

2)

3)

4)

5)

a) Injector

b) Column

C). Detector

D) After last analysis of the day conditioned septa are

rotated into injection ports used during the day and

replaced with fresh septa.

E) Column and injector temperatures are run up to bake

out residual contamination

F) Syringes are cleaned each day.

-- -- -- i
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EXPLANATION OF DATA SHEET:

1. Name of contaminant

. Concentration of contaminant in calibration standard
3. Peak areas obtained from three 5 ul injections during calibration.

4. Response factor (RF) for obtained from the 3 calibration runs. The Rfs are used for calculation

of actual concentrations and are included on each data shdet.

5. Sample ID number. SC1-5' (soll gas sample 1 taken 5 feet deep. W18 (water sample).

6. Time of analysis. This number along with the data identifies the chromatogram from which the data
was taken.

7. Amount of sample injection - information needed ror the calculation of concentratlon.

8. Peak area - raw number produced by the peak integrator that is proportioned to the amount of contaminant
in the sample.

9. Actual concentration presented in the sample or soil gas or water rounded to one significant figure.

10. Signature line for analyst and person that checks the data.

I ,

RF response factor
Notations: I interference with adjacent peaks Analysed by /. / /Ldil.-6*-,

NA not analysed
porimprprl nonk ArPA Checked by 2. 34 au 4.F
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1) 2 and 10 cc syringes are cleaned with Alconox or

equivalent detergent and brush

2) ul syringes are cleaned daily with IPA or MeOH and

purged with Ne. Syringe Kleen is used to remove

metal deposits in the barrel.

3) They are baked out overnight in the oven of the

gas chromatograph at a minimum temperature of 600C.

VI. Duplicate Field Sampling

A) A duplicate field sample is a second soil gas sample

from the sample sampling location

B) A duplicate field sample will be taken after every 20

sample locations

VII. Sample Splits

If desired, TRC's client or any party, with the approval

of TRC's client, may use sample splits to verify TRC's

soil gas or groundwater sampling results.

A) Sample splits may be collected in two valve, flow

through-type all glass or internally electroplated

stainless steel containers for analysis within 10 days

of collection.

1) Flow through sample collection bottles should be

cleaned by purging with nitrogen at 1000C for at

least 30 minutes. Once clean, the bottles should

be stored filled with nitrogen at ambient pressure

2) Sample bottles are filled by placing them in the

sample stream between the probe and the vacuum

pump. Five sample bottle volumes should be drawn

through the container before the final sample

collected. The sample should be at ambient

pressure.

is

- - - - - - I ...I.... - ..i#-Il .--i---.
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B) Splits of the aqueous standards or the gas

standards. used by TRC for instrument calibration may

be analyzed by the party requesting sample splits.

QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

I. Soil Gas Sampling & Related Equipment

A) Soil Gas Sampling Probes

1. There are two tubes on top of each TRC van to hold

soil gas sampling probes (pipe). One tube is

designated as the "dirty" tube and holds pipe

after they have been used. The other tube is the

"clean" tube and holds pipe after cleaning and

before use.

2. Each van carries sufficient probes so that none have

to be used more than once before cleaning.

3. Probes will be cleaned prior to initial use to

remove any residual oils from the pipe cutting and

threading process.

4. Probes are cleaned, both inside and outside by:

a) .steam cleaning, or

b) hot water/high pressure wash at a commercial

self-serve car wash establishment.

5. After cleaning, probes are put into the "clean"

storage tube on top of the van.

6. Each probe is numbered and its number is noted in

the log book entry for the sampling location it is

used on.

B) Soil Gas Sampling Adaptors (Figure 1)

Each TRC van carries sufficient sampling adaptors

to do one day's work without any reuse. Each

adaptor is cleaned prior to reuse.

1

- - - - - I"'-Il.

L.Lul=li I - 1
-*...-Ill-='-

1C



2. Adaptors are cleaned by washing in hot water and

baking in the oven of the gas chromatograph for

several hours at a minimum temperature of 60°C.

3. Each adaptor is numbered and its number is noted in

the log book entry when it is used.

C) Soil Gas Sampling Documentation

l. TRC personnel operating the sampling part of an

investigation keep a log book and U.S. EPA Field

Sheets that notate information pertinent to each

sampling location.

This provides valuable reference for creating a

record and interpreting soil gas and groundwater

sample results as well as providing traceability

for all sampling system components.

a) Time (military notation)

b) Sample number (use client's numbering system)

C) Location (approximate description - i.e.,

street names)

d) Sampling depth

e) Evacuation time before sampling

f) Inches of mercury on vacuum pump gauge

g) Probe and adaptor numbers

h) Number of sampling points used

i) Observations (i.e., ground conditions, concrete,

asphalt, soil appearance, surface water, smells,

vegetation, etc.)

j) Backfill procedure and materials, if used

For groundwater sampling the following is also

noted:

k) Note how sample was collected

1) How long vacuum applied before able to collect

sample

m) Appearance of sample (i.e., clear, very thick

liquid-mud, etc.)

....... ....... ../.... MIN/iN.
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each component (Figure 2).

2. The standard is analyzed again after every fifth

sample.

3. The RF is changed if standard response varies 25%.

If the standard injection varies by more than 25%,

the standard injection is repeated. If the mean of

the two standard injections represents greater than

a 25% difference then a third standard is injected

and new RF is calculated from the three standard

injections. A new data sheet with the new RF's and

calibration data is started.

% difference = A area - B area

A area

Where A= mean peak area of standard injection

first calibration

B= peak area of subsequent standard

injection

4. The client may provide analytical standards for

additional calibration and verification.

C) Field Samples

1. A field sample is a soil gas sample or groundwater

sample

2. Each unknown sample is analyzed at least twice to

ensure reproducibility

3. More samples should be anal-yzed until reproducibi-

lity is withing 25%, computed as follows:

difference =A-B

(A = B)/2

Where: A is first measurement result

B ..is second measurement result

If the difference is greater than .25, a sub-

sequent sample will be run until two measurements

are made that have a difference of .25 or less.

-     ....... ....... ....... ....... .-Ill. - - 2-£--1 - -·



Those two measurements will be used in the final

calculations for that sample.

4. A duplicate field sample will be taken at random

in the investigation area at a frequency of not

less than 1 for every 20 sample locations.

D) Chromatographic Information (Figure 3)

1) On the first page of each day chromatograms the

following system parameters are-noted:

a) gas flows for He, Na and air

b) tank pressures for He, Ne and air

C) temperatures

1. injector

2. column

3. detector

d) integrator parameters

1. attenuation

2. peak markers

3. baseline offset

e) column

1. type

2. length and diameter

3. packing material

4. temperature·

f) operator

g) date

2) If any system parameters change, the chromatograms

are stamped and changes noted.

E) Sample Documentation (Figure 2)

1) The field data sheets developed and used by TRC

allow for full traceability of results. The

response factors used and how they were

calculated are noted. The sample number, time,

El. Ild &-d kin
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amount injected and the peak area are noted.

The actual chromatogram can be traced from this

information. The sample concentration noted is

calculated using the RF, amount injected and peak

area for the,component of interest.

J.
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CE:CRA L

Cur Lockport Office wes contacted by Lt. Finch, Baso

Civil Engineer, 'Saturday morning, June 8, 1963, as to

whether we could perform the required cur,ey t.·ork and how ".

long a time would be required to complete the projoct.

After thio initial conversation catering the requirementa

we proceeded to investigate what horizontal. control points - ,*r
.

with.sufficient-accurmay existod: in the area and what inform-2-·: 93*632
ation wao available on them.

74 than. a&-iR-*ai;64-26-£2.-*6-h--R0-46lained that suf··· 2:-2-7{:>6-.12<92
.. 4: 47.5:1.11.2£1-2.

lotently accugati pointh·:did exist and that we: had inform- fi:*6 jepyise
ation 44 t«·t444 36.ition *difi*°64,64U.pef64 44 =4232**t
but that it;could not int alI-;probabilitz. bi- 6041 eted until ,:f°. kfihim566
Tuesday. June Uth or tednesday, Jund-12*h. Upon hearing thts I.92?35.22

i44464: 64.Lzin6&- 14ruct444··- 4:W=4 14 hii * 443***9-4
to complete the work an ,oon asrpossibld.4-fc: tibjff:: i ·. «-· 551546Ui

th« pr¢keeded.(otihe proj#01:4 VAP*864;16=66¥; or 4¥·;·:3iIlitttil
... . . ... ......%.........:.:-:..4 ..:--%«€¥A.,0.i.(TA.

firm Uked WHDLi64% '*147,2.niesdai;. 9441*,intday 44--the&34Ailtit-
ner: 1(ondayi e#h *104447 to. complate: the •ork¢--* -f fft:-f ./1 f 23h:p<.trE*

TS* geodatio positions and Now York 9.01 Zone Coordiantes -re'tp< 33

were turned over to Lt. Finsh on Thuraday morning, JUne 1]th.

Tha map, cur statemant and this raport ware turned over to Lt. : F
Finch on Thursday. JUna 20th.--- 6--0, 6kull

.



The Base Linc .I . 2- -·. U-ons used to start =' 7.2 " '

were run, monumented and computed for tila Ning.:r 1 72110 20' er

'Projoct by*Uhi, Hall and Rich, Power Authority L.r-::ineers. - liu

traverse 810sure on their work was ijf-in 23,000. 21:cir Joints
were all coordinated using Now York '-est Zone Ccorlinatcs.

Thoir traverse was based upon existing 2nd order monuments

set by the United States Lake Survey and existing 3rd, order

monuments set by the International Roundary Commission.

TRAVERSE RUN

iyti

1},! 1.it (t.>: 0 :
Our traverse loop started at existing station "32.17

located on 'tile easterly side of Military Road, just north of · -:.0.7.¥-:

Lockport: Road. Our. Station-1 is on the north-coutcrly corner -f-:Ng€.9-

of the New Railroad -Brldg,-9_Yeg MULitary.Road..Wa. then ran N 2/4-1-32
-:+

along.the New York Central:Railroad right-of-way to the south--· 629»92

west corner of the New Lockport Road Bridge over the Railroad;.,399**04

Our trairerse continliedalbii*·.the Railroad-right-of-way to tha ®r=95"CaBDj
.. .· -. · :..3:11#?

south-east corner: of the New Ttiscarora Road Dridge over= the. «70%

Railroad.. .We .then turned south and ran direct to Station 4 onu . '. i:r.,k--7©C.:De......

... .1 . .. ...

-9,/twit/2422//.fr f.the New York.(Ate National·Guard concrete apron..We· thon ran . /,t,G·a61##6411·1
*S.-

westerly anglingaoross the conoreta taxi strip to Station 5. YE ae:Alf
er.-7
12.¢aff.

on the taxif strlihtilta most westerly point. The traversd theng
. . 34.* 09:

989
turns southerly and goes to Station 6 on tho northerly shoulde< =-r 1 -

-4 02•42&

of.20:te+ Road.-It' tilen.turns weateiffy al*J,65#,4:Lang 1*toff#*43443*4k
to station 7 in front of the Amooo Gas statidn at "91x Corners#449(&*47

· 44:1·7·509·.4.-7:wA

fe then run westerly along Porter Rood to Station 3 on the south-A..2-?Ait-- .6

west corner of the New Expressway Bridge ovor Port Or Road. The.,·:

traverse then continuns along Porter Road to Station 9 on tile .1
north slde cf the New 3rldgc ovor the Niagara Junction Railroad

6.-,d /.I",J

L ---1

11.- .

r• - ... 1.i.. I COIL,'1.



acks und fintily closes into existing :tition F on tho south

.ride of fortcr Road near tho Golf 31.urse. 'no tot.,1 1.'25:h of

our traverse ras approximately 7.5 miles.

I c- r-=-7,-- - n ,·
14&-1,1.-V..' U-                , 1., .,t ..V L ,·u..•·U•U•, : •·.....:4.1.

111 angles were turned with a "-1'ILD T-l" repeating Theodolite.

The angles were read in sets. Six ticios r.-itt the telescope direct -·10

and otc tinom with the telescope reversed. The horizon was closed- .·4--

in all cases. The averagea of 011 sets resulted in an excess of- 1114

1 second per angle or a closing error of 10 seconds. Each angle·N T-211*.:'.

turned was then equally reduced to balance the angles.

7All distancoo were measured -using the Model 4 D Geodimetcral...'21:2:€·t-

Where nacesaary slope measurements were corrected. · ·u· ··'·44- i ».r< f ....  .:

COMPUTATIONS

'.:*.:84*.t »p.-*tz?.f-:
Our traverse was balanced- and closed using standard United-2-)**19€··

.

States Geological Survey. methods.- Our- traverse olosuro was 1- , .ki-'*-29.-
.Ulk.2.*DEt

30,000. The New York.West-Zone plane<rectangular coordinates€%%0$iN®LE.-0
., €ly·-*S·-12$-··:T-yl&·:.6.*··:r.

wer4/iGn cbmbutadi--4442&6di*£44< 4496"tn.converted 261<6/9Jg9£,qb
. .I..<.:.ff..13*33*gy,'.1-

Latitude and Longitudd using standard U.S.G.C...methods..This.4.-494:242%4%41.-

conversion wan- Ferfo=ad-: dhly ' f er. Stations 4. and, 5.,:All ocm-- 135£23)0*6%

puted results are shown.on.the map prepa:red fm:. this pro joct.-- 5.0.gick™Ae
: 'NE·lf:22¥EW&57*.

CONCLUCION * .. -· 1...:0.-..i·.frir.  1222·- h..·· · ·.··-"
.

··...? 2'44*4&65#Mak:br'
I. ... t,·>,474.,.

The traverse exceeds; seed*1 order and almost reaches firs*YiN*?rer*:./:19%·44>:-322/t
..

order as defined in the "Claaaification and Standards of ; Aocuracs?RN .-
..

Tables as.adotted by the AfS.C.E.-and A.CL.0.2. ·1134%2W 6...* /.,-I... b-d .6--1

6..I.-

.___i

0.

··M.'e

7.3.=44.?1 Re...

..
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Town Nia Q 0-ra County Nia 9 ora-

1

'25.0
Job No. DAe 6 -/0-63 Sta·ion

Party Chief

Of:"flan

Checked BY

Sheet No. 15

LATITUDE LONGITUDE

X (NORTH) 1.139:0 71.61 Y (EAST) 401

COORDINATE SYSTEM

TO STATION AZIMUTH BEARING

914.76

DISTANCE

Pt h D r; 11 hole- ; n Gone. A 6 utrn tnt.

rounJ G  '11

fU-

i

aTEFE189
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McINTOSH & McINTOSH SURVEYORS

429 PINE STREET LOCKBORT. NEW YORK

Town r. ity N ia- o ra Fo //4 Counw /V' # o o. r A Par:v Chief

. .1 . P Drat:sman

Job No. Date 9 - /0 - 6.0 station + Checked 8·, Agrn.77'
Sheet No. U 2G

LATITUDE 43  09'- 45.939

X (NORTH) - 4 / 3 9-, 3 5 9, //

COORDINATE SYSTEM

TO STATION AZIMUTH

LONGITUDE 72 2 54'- 59.6 9/ "

Y (EAST) 401: Ili .90

BEARING · DISTANCE

ptl "€' Drill hale. Fov ,t
Al 9- k eLE

AL y, A.N. G,

J 0
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3
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7 A,ea

1.C
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McINTOSH & McINTOSH SURVEYORS

429 PINE STREET LOCKPORT. NEW YORK
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V
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PaftY Chief
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Sheet No. 2 7
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COORDINATE SYSTEM
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Y (EAST) 397,592.19

BEARING DISTANCE

Pt "5" Dy;/1 hole. in T- 0-,i sty.·p
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Dr, 1/ n,
1 <,0

4 1,1-
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Cont
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NOTE :

BASE MAP DEPICTED HEREON WAS PROVIDED BY THE U.S. AIR FORCE
AND THE INFORMATION SHOWN THEREON BY Mc INTOSH a Mc INTOSH, RC.
IS ONLY INFORMATION CONCERNING THE LOCATION AND ELEVATION OF
THE MONITORING WELLS.

ALL COORDINATES DEPICTED ARE NEW YORK STATE WEST ZONE
COORDINATES.

BENCH MARK A.: U.S.G.S. MONUMENT NORTH SIDE TERMINAL BUILDING. 583.92
BENCH MARK  - BUILDING 700 (.FIRE CONTROL FACILITY ) 592.08, CHISELEDSQ. IN CONCRE¥ DOORWAY APRON AT S.W. CORNER OF WEST OVERHEAD DOOR
OPENING.

re 0

MCINTOSH & MCINTOSH. P.C.
CONSULTING ENGINEERS, LAND SURVEYORL PLANNERS w'

U••Ul•ORIZED All(•ATIO• 0• .00"'0• 1

LOCKPORT, NEW YORK IUFFALO. NEW YORK
SU..1. ... 't I .,0'.110. 0, 1, C 1,0.

PHONE 434-0130 PHONE /28.EMO
Plo„$10.1 1 0, 1,1[ 11[* TORK st •11 {OUC•

REVISION

MAP SHOWING MONITORING WELL LOCATIONS AT NIAGARA FALLS AIR FORCE BASE IADDED TABLE B, REVISED
IELEV. 1-2 3-2 3-4,3.5,3-6

LOCATION TOWNS OF NIAGARA B WHEATFIELD, NIAGARA COUNTY. NEW YORK
ISEPTE•DER 14, 1989

 DRAWN 0. N. Z.

REVISIOj

I.'-I.Il

JOI No. 4757 - A  sc*t, 1 " . 2001 DATE: DECEMBER.,-41 1984 %2-¤ V A
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STREAM DISCHARGE MEASUREMENTS NA FALLS IAP

3SW-4/3SD-4 9-27-89

{T} {N} {a} {W} {c} {d} {A} {x} {v} {Q}
TIME STATION TAPE SECTION DEPTH MEAN DEPTH AREA CURRENT METER MEAN VELOCITY FLOW OF

HOURS NO. READING WIDTH READING OF SECTION SECTION READING OF SECTION SECTION

(m (m (m (ft) m2) (ft/sec) (ft/sec) (ft3/sec)
BM*88: it*Iti#Mum#RM#88-.€% *%.4* 2 P i 340] E i€E %4 *11. .:1% *. . = BWmiEES) E %iR) i©444tiiP€3igiimiiFEMmMMINMBW3-*:E*ME *M

0940 LEW 0.00 0 0.00

1.60 0.30 0.48 0.03 0.02

0944 1 1.60 0.6 0.05

0.40 0.60 0.24 0.05 0.01

0945 2 2.00 0.6 0.05 1
0.50 0.60 0.30 \ 0.05 0.02

0949 3 2.50 0.6 0.05

0.50 0.68 0.34 0.04 0.01

0950 4 3.00 0.75 . 0.03
0.50 0.78 0.39 0.05 0.02

0952 5 3.50 0.8 0.07

0.50 0.81 0.41 0.08 0.03

0953 6 4.00 0.82 0.09

0.50 0.82 0.41 0.07 0.03

0956· 7 4.50 0.82 0.04

0.50 0.81 0.41 0.04 0.01

0957 8 5.00 0.8 0.03

0.50 0.79 0.40 0.02 0.01

0958 9 5.50 0.78 0.01

0.50 0.77 0.38 0.03 0.01

0959 10 6.00 0.75 0.05

0.50 0.78 0.39 0.03 0.01

1000 11 6.50 0.8 0.01

0.50 0.75 0.38 0.03 0.01

1002 12 7.00 0.7 0.04

0.50 0.70 0.35 0.05 0.02

1003 13 7.50 0.7 0.05

0.50 0.70 0.35 0.07 0.02

1004 14 8.00 0.7 0.08

0.50 . 0.70 0.35 0.07 0.02
1005 15 ·8.50 0.7 0.05

0.50 0.70 0.35 0.06 0.02

1006 16 9.00 0.7 0.06

6*26. .07:.



STREAM DISCHARGE MEASUREMENTS NIAGARA FALLS IAP

3SW-4/3SD-4 9-27-89

{N} {a} {W}
TIME STATION TAPE SECTION

HOURS READING WIDTH

(ft)

mig - ({ m:- 3* 11t /..U*
0.50

NO.

{c} {d}
DEPTH MEAN DEPTH

READING OF SECTION

(ft)

.....

0.65

{A} {x} {v} {Q}
AREA CURRENT METER MEAN VELOCITY FLOW OF

SECTION READING OF SECTION SECTION

(ft2) (ft/sec) (ft/sec) (ft3/sec)

3.44*E
0.33 0.05 0.02

1007 17 9.50 0.6 0.04

1007 18 10.00 0.55 0.01

1008 20 11.00 0.5 0.01

1008 REW 11.50 0 . 0

TOTAL DISCHARGE FOR CROSS-SECTION 0.30 CUBIC FEET/SECOND

0.50 0.58 0.29 0.03 0.01

0.50 0.53 0.26 0.01 0.00
1007 19 10.50 0.5 0.01

0.50 0.50 0.25 0.01 0.00 1

0.50 0.33 0.17 0.01 0.00

L.=1 6--- L-= 42.-,1



STREAM DISCHARGE MEASUREMENTARA FALLS IAP
8SW-4/8SD-4 9-27-89

{N} {a} {W} {c} {d} {A} {x} - {v} {Q}
STATION TAPE SECnON DEPTH MEAN DEPTH AREA CURRENT METER MEAN VELOCrTY FLOW OF

NO. READING WIDTH READING OF SECTION SECnON READING OF SECTION SECnON

(ft) (ft) (ft) (fte OUsec) OUsec) (ftysec)

m·::i:@i:i:i:i> - * 9jittii *iI@dii@j jig - ip¥i¥@jifii i.*i i" .?,.R.i. % i{,i.§§.*,:.:.>:i.@is- ::5 ::i@i:%:i:@ Ii:i·1 W.:%:i:*ii:i}-:ifri if@ .jj *ifjjii: .............
:E:4:%:E@>DE:E>.:i :aisfi; 3%:@i:Fii:R.i:¥3:%3:€

1537 LEW 0.00 1.00 0.80

0.20 1.00 0.20 0.84 0.17
1537 1 0.20 1.00 0,87

0.20 0.99 0.20 0.98 0.19
1537 2 0.40 0.98 1.08

0.20 0.99 0.20 1.14 0.23
1539 3 0.60 1.00 1.20

0.20 1.00 0.20 1.29 0.26

1540 4 0.80 1.00 1.38

0.20 1.00 0.20 1.35 0.27
1540 5 1.00 1.00 1.31

0.20 1.00 0.20 1.32 0.26
1540 6 1.20 1.00 1.33

0.20 1.03 0.21 1.33 0.27

1541 7 1.40 1.05 1.33

0.20 1.05 0.21 1.32 0.28
1542 8 1.60 1.05 1.30

0.20 1.05 0.21 1.24 0.26
1542 9 1.80 1.05 1.18

0.20 1.05 0.21 1.07 0.22
1542 10 2.00 1.05 0.95

0.20 1.03 0.21 0.85 0.17

1543 11 2.20 1.00 0.75

0.20 1.00 - 0.20 0.71 0.14
1543 12 2.40 1.00 0.66

0.20 1.00 0.20 0.58 0.12
1543 LEW 2.60 1.00 0.49

TOTAL DISCHARGE FOR CROSS-SECTION 2.84 CUBIC FEET/SECOND

Uili/51 1-
--J



STREAM DISCHARGE MEASUREMENTS NIAGARA FALLS IAP

8SW-5/8SD-5 9-27-89

{61} {a} {W} {c} {d} {A} {x}  {v} {Q}
STATION TAPE SECTION DEPTH MEAN DEFTH AREA CURRENT METER MEAN VELOCITY FLOW OF

NO. READING WIDTH READING OF SECTION SECTION READING OF SECTION SECTION
HOURS

:*:*:Miti:%:*t·i:§:*:i:i>: :h: @k@*:* i:i>)·i:*i:

1518 REVA

1519 1

1520 2

1521 3

1522 4

1522 5

1523 6

1523 7

1524 8

1525 9

1526 10

1526 LEM

(ft) (ft)
*:2 ; >x; xi·: >S: « >: ·3 ·§§*i* ' i i>F :i :i I ' >§ ·

0.00

(ft)

(£60

02)
M:i * S: &:

Ra:i:*: 8@ 8 :2 .

(11/sec) «Usec)

§:i@§*1{%: i -A :*ii?· :§: §§ 2-:§* § %:{?§3 3 {}/

1.13

0.40 0.63 1.42

0.80 0.60 1.12

2.80 0.65 0.83

3.20 0.60 1.30

3.60 0.55 0.94

4.00 0.55 1.20

4.30 0.50 0.92

TOTAL DISCHARGE FOR CROSS-SECTION 2.51 CUBIC FEET/SECOND

0.40 0.62 0.25 1.28 0.31

0.40 0.62 0.25 1.27 0.31

0.40 0.55 0.22 0.75 0.17

1.20 0.50 0.38

0.40 0.98 0.39 '0.37 0.14

1.60 1.45 0.35

0.40 1.00 0.40 0.50 0.20

2.00 0.55 0.64
0.40 0.58 0.23 0.90 0.21

2.40 0.60 1.15

040 0.63 0.25 0.99 0.25

0.40 0.63 0.25 1.07 0.27

0.40 0.58 0.23 1.12 0.26

0.40 0.55 0.22 1.07 0.24

0.30 0.53 0.16 1.06 0.17

L_-le//m /="/d 6. . 4 ////// i ..1



STREAM DISCHARGE MEASUREMENTS RA FALLS IAP

8SW-6/8SD-6 9-27-89

{T} {61} {a} {W} {c} {d} {A} {x} {v}
TIME STATION TAPE SECnON DEPTH MEAN DEPTH AREA CURRENT METER MEAN VELOCITY

HOURS NO. READING WIDTH READING OF SECTION SECnON READING ' OF SECTION

(ft) (ft) (ft) (ft2) 01/sec) (ttlsed>

1*500i:REW4-6.OO;:<i.},»: i:§ :?: .:§„ss ,}i :i{, 9 , t i :R  ::--G-„ -,i„ -**ir i „„ ,:i:i: ,:§ :¥, i, :::c :x , p:5 :i- :R:„:i:ki:, y:ft:,% ;; ·%4 :i,- k *ti :2.-,t :, ,:i,&:Mi?>ji:§i·+  i :i:ki:%§:i!>4;§2;%·:i>:j·i·:§§·i·* 0:·: ·>:·»>:0.50

0.40 0.60 0.24 0.77 0.18
1501 1 0.40 0.70 0.98

0.40 0.67 0.27 0.96 0.26
1502 2 0.80 0.63 0.94

0.40 0.62 0.25 0.97 0.24
1503 3 1.20 0.60 0.99

0.40 0.60 0.24 1.02 0.24
1503 4 1.60 0.60 1.05

0.40 0.59 0.24 1.03· 0.24

1504 5 2.00 0.58 1.00
0.40 0.58 0.23 1.04 0.24

1505 6 2.40 0.58 1.08

0.40 0.59 . 0.24 1.07 0.25
1506 7 2.80 0.60 1.05

0.40 0.60 0.24 1.01 0.24
1507 8 3.20 0.60 0.97

0.40 0.61 0.24 0.67 0.16
1507 9 3.60 0.62 0.37

a40 0.69 0.27 0.41 0.11
1508 LEW 4.00 0.75 0.45

TOTAL DISCHARGE FOR CROSS-SECrION 2.17 CUBIC FEET/SECOND

66Ual,/ . 6-J 6-8 6-J 26:.0-i
......... '.-I.-ll

1
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McINTOSH & McINTOSH, P.C.
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1

1 COMMAND

FROM FNT

TO F·NT= 300

91 133470.6500 397598.2900 2

3 139072.9870 401815.0990 4

5 136573.8440 402845.0050 6

47 135773.0410 406824.6130 8

9 135318.1660 406565.1940 10

11 134184.9890 406613.2990 12

4 13 134359.1700 402115.3320 14

15 135800.6848 402220.1841 'reho 16

17 135775.9932 403707.3591 1-.9*,1 21

1 22 135436.2360 407009.7820 23
24 135200.6320 406894.8570 25

31 135789.7240 407522.8560 32

1 33 135371.8160 408119.8780 34

35 · 135135.7510 407734.4290 36

37 135105.3560 407761.4650 · 38

.1 39 134782.2740 407964.2447 35•45 St•,2 40
41 135477.9280 406286.1650 42·
43 135342.0010 406355.8930 44 ·
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LAW ENVIRONMENTAL, INC.
112 TOWNPARK DRIVE
KENNESAW GEORGIA 30144-5599
404-421-1400

59/ 61

PARTICLE SIZE DISTRIBUTION

& PHYSICAL PROPERTIES

CLIENT Ecologw •nd Enuironmint,Inc. JOB NO. 41-8905.09 DATE S•pt•mb•r 7, 1989

4285 Gines,- Striet LAB NO. 9389 PAGE 2

Buffalo, N•w York 14225 PROJECT E & E P.O.#47214

SAMPLE ID 45942.01 0.02 W85

U. S. STANDARD SIEVE SIZES

3" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200

... 0100

C0
10

Co 2C

30

f

60
40

50
c0

4C

C0 70 
20

0J

le
00

t

0
100

100 10 1 0.1 0.01 0.001

PERCENT FINER BY WEIGHT 1HDI)M Aa 83Stle00 1NBOblad
PARTICLE SIZE IN MILLIMETERS

COBBLES
GRAVEL SAND

SILT & CLAY
COARSE MEDIUM CO. MEDIUM FINE

U. S .STANDARD SIEVE SIZE
PERCENT HYDROMETER POROSITY (%)

PASSING EFFECTIVE SIZE (mm)SIEVE SIZE PARTICLE
SIEVE NO. DIAMETER COEFFICIENT OF UNIFORMITY

(MILLIMETERS)
(MILLIMETERS) COEFFICIENT OF CURVATURE

75 0.050 LIQUID LIMIT 55

50 66.6 0.020 PLASTIC LIMIT 26

PLASTICITY INDEX 291-1/2" 37.5 50.4 0.005

1.
CLASSIFICATION FAT CLAY with SAND

25 41.8 0.002
(CH)

0.001
8.8WATER CONTENT (%)

3 DRY DENSITY (PCF)

SPECIFIC GRAVITY 2.67

HYDRAULIC CONDUCTIVITY

(cm/•Ic - 20C)

TEST PROCEDURES:ASTM 0422.04318.02216,

04287:CORPS OF ENGRS EM-1110-2-1906

3"

2"

3/4" 19

1/2" 12.5 lee.1

3/8" 9.5 97.6

#4 4.75 93.4

#10 2.00 90.1

#20 0.850 88.1

#40 0.425 86.5

#60 0.250 85.1

#100 0.150 83.5

#200 0.075 81.4

LAW,ENVIRONMENTAL, INC.
-

L-• L.-,W

--
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LAW ENVIRONMENTAL, INC. 59 /. GLY
112 TOWNPARK DRIVE
KENNESAW GEORGIA 30144-5599
404-421-400

PARTICLE SIZE DISTRIBUTION

PHYSICAL PROPERTIES&

CLIENT Ecologw and Enuironmint, Inc. JOB NO. 41-8905.09 DATE September 7, 1989

4285 Genes,E Str-=t LAB NO. 9388 PAGE 1

Buffalo, Niw York 14225 -PROJECT E & E P. 0.#47214

SAMPLE ID 45941.01 +.02 W83

U. S.STANDARD SIEVE SIZES

lee

3" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
.1... 0

90 10

80 20

70 30WEIGHT iHOIBM
>- 60
00

40 0

50 GO

40 00

S0 70

Ul

a 20 C0

12 0J

lee

100 le 1 0.1 0.01 0.001

FINER 33Sh,VOO IN3083d
PARTICLE SIZE IN MILLIMETERS

COBBLES
GRAVEL SAND

SILT & CLAY
COARSE MEDIUM CO. MEDIUM FINE

u.s .STANDARD SIEVE SIZE
PERCENT HYDROMETER

SIEVE SIZE
PASSING

PARTICLE

SIEVE NO. DIAMETER
(MILLIMETERS)

(MILLIMETERS)

75 0.050

50 51.1 0.020

1-1/2" 37.5 37.9 0.005

31.2 0.002

0.001

2

1" 25

AIIA #20 0.850 92.8

0.425 89.7

#60 0.250 85.9

#100 0.150 81.3

#200 0.075 72.9

3/4" 19

1/2" 12.5

3/8" 9.5 100.0

#4 4.75 98.1

#10 2.00 95.1

POROSITY (%)

EFFECTIVE SIZE (mm)

COEFFICIENT OF UNIFORMITY

COEFFICIENT OF CURVATURE

LIQUID LIMIT 33

PLASTIC LIMIT 19

PLASTICITY INDEX 14

CLASSIFICATION LEAN CLAY with SAND

(CL)

WATER CONTENT (%) 27.5

DRY DENSITY (PCF)

SPECIFIC GRAVITY 2.67

HYDRAULIC CONDUCTIVITY

(cm/•ic - 20C)

TEST PROCEDURES:ASTM 0422,04318.02216.

04287;CORPS OF ENGRS EM-1110-2-1906

LAW ENVIRONMENTAL, INC. ,--,Om-I '-

 I.-I..-I- 'lilli-

./.--- .....Ii-

0'



8.1
 . LAW ENVIRONMENTAL, INC.-       ELYlOll

-9 112 TOWNPARK DRIVE ¥ KENNESAW GEORGIA 30144-5599
'4/=1' 404-421-1400

PARTICLE SIZE DISTRIBUTION

PHYSICAL PROPERTIES&

CLIENT Ecologw and Environment,Inc. JOB NO. 41-8905.09 DATE September 7, 1989

4285 Ganime- Stremt LAB NO. 9387 PAGE 1

Buffalo, New York 14225 PROJECT E L E P.O.#47214

SAMPLE ID 44965.01 +.02 84

U.S.STANDARD SIEVE SIZES

3" 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100 0

90 10

C0 20

70 30

60 40

t

50 00

4C G0

00 70

20 00

10 30

100

100 le 1 0.1 0.01 0.001

PERCENT FINER BY WEIGHT iHOIBM 18 8398800 1NaOHad
PARTICLE SIZE IN MILLIMETERS

COBBLES
GRAVEL SAND

SILT L CLAY
COARSE MEDIUM CO. MEDIUM FINE

U. S .STANDARD SIEVE SIZE
PERCENT HYDROMETER POROSITY (%)

PASSING EFFECTIVE SIZE (mm)SIEVE SIZE PARTICLE

SIEVE NO. DIAMETER COEFFICIENT OF UNIFORMITY
(MILLIMETERS)

(MILLIMETERS) COEFFICIENT OF CURVATURE

75 0.050 LIQUID LIMIT 17

50 53.5 0.020 PLASTIC LIMIT 13

1-1/2" PLASTICITY INDEX 4
37.5 33.3 0.005

CLASSIFICATION SILTY CLAY with SAND
1" 25 25.4 0.002

(CL-ML)

0.001
WATER CONTENT (%) 10.0

DRY DENSITY (PCF)

SPECIFIC GRAVITY 2.68

HYDRAULIC CONDUCTIVITY

(cm/==c - 20C)

TEST PROCEDURES: ASTM 0422,04318,02216,

04287;CORPS OF ENGRS EM-1110-2-1906

3"

2

3/4" 19

1/2" 12.5

3/8" 9.5 100.0

#4 4.75 99.4

*10 2.00 95.7

#20 0.850 92.6

#40 0.425 89.6

#60 0.250 86.9

*100 0.150 83.8

#200 0.075 78.4

LAW #NVIRONMENTAL, INC.

AA- deft r ,
41=11

6--1

L -j * · 10·,2-3-0
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71
LAW ENVIRONMENTAL, INC. .5-9 < .O/1
112 TOWNPARK DRIVE
KENNESAW GEORGIA 30144-5599
404-421-1400

PARTICLE SIZE DISTRIBUTION

& PHYSICAL PROPERTIES

CLIENT Ecologw and Environment,Inc. JOB NO. 41-8905.09 DATE September 7, 1989

4285 Ginisie Street LAB NO. 9386 PAGE 1

Buffalo, N-w York 14225 - PROJECT E LE P.O.#47214

SAMPLE ID 43618.01 +.02 87

U. S.STANDARD SIEVE SIZES

3:' 2" 1" 3/4" 3/8" #4 #10 #20 #40 #60 #100 #200
100

9G 10

8C 20

TO
30

60 40

50
Co

INER BY WEIGHT 1HDIBM .le BaSM
IL

40
G3

70

lu

00

lC
00

100

100 10 1 0.1 0.01 0.001

500 1NBOblad
PARTICLE SIZE IN MILLIMETERS

COBBLES
GRAVEL SAND

COARSE MEDIUM CO. MEDIUM FINE
SILT & CLAY

U. S .STANDARD SIEVE SIZE
PERCENT HYDROMETER

PASSINGSIEVE,SIZE PARTICLE
SIEVE NO. DIAMETER

(MILLIMETERS)
(MILLIMETERS)

75 0.050

50 0.020

1-1/2" 37.5 62.7 0.005

49.4 0.002

2

1" 25

3/4" 19

1/2. 12.5

3/8" 9.5

#4 4.76 100.

#10 2.00 98.5

Aj#20 0.850 96.7

0.425 95.3

#60 0.250 94.1

POROSITY (%)

EFFECTIVE SIZE (mm)

COEFFICIENT OF UNIFORMITY

COEFFICIENT OF CURVATURE

LIQUID LIMIT 56

PLASTIC LIMIT 27

PLASTICITY INDEX 29

CLASSIFICATION FAT CLAY (CH)

40.5 0.001

0

WATER CONTENT (%) 19.1

DRY DENSITY (PCF)

SPECIFIC GRAVITY 2.97

HYDRAULIC CONDUCTIVITY

(cm/sic - 20C)

TEST PROCEDURES:ASTM 0422,04318,92216,

04287;CORPS OF ENGRS EM-1110-2=1906

LAW ENVIRONMENTAL, INC. ,- m

1 ,
** 1 0 U 0.150 92.7

#200 0.075 90.5 N- A -Dtdt-,

l.unt
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ANALYSIS AND METHODS SUMMARIES

TABLES A-1 THRU A-2



INTRODUCTION

The Informal Technical Information Report (ITIR) for data generated from the

sampling and analysis program at Niagara International Airport is organized into

three volumes. Volume I contains all information pertaining to soil and well

boring samples, including sample data for the drummed cuttings (reported in

Appendix IB). Volume II reports all data for the groundwater samples, including

the USGS well samples and samples taken from the bulk storage tanks containing

development and purge water (reported in Appendix IIA and IIB, respectively).

Surface water/sediment data is summarized in Volume III.

Each volume of the ITIR contains tables prepared in "Lotus 1-2-3" worksheet

format, and identified alphabetically by type of information, subnumbered by

table content, followed by an additional letter for each site. Included in each

of the three volumes are tables summarizing the following information: -

0 Sample and QC cross references; These tables cross-reference field

sample numbers, sample description and laboratory ID numbers (Tables
B-lx), and quality control (QC) sample type and applicable and
associated field samples (Tables B-2x). These tables also provide page
references for the various types of analyses. All volatile organic
compound analyses are grouped together (for example, for groundwater
samples, methods SW5030/8020, SW5030/8021, SW5030/8015 and/or E504.1
are listed under the heading volatile/purgeable organics), as are
general chemistry parameters. Only the first page number of multiple
page tables is listed.

i 0 Collection, extraction and/or analysis dates for all parameters: These
sample tracking and holding time summary tables (C-lx, C-2x, C-3x, etc.)
summarize all applicable analysis dates for each sample. In cases where
more than one analysis is required for a specific analysis type, the
latest analysis date is reported. For example, organic analysis by gas
chromatography (GC) methods often require a primary and confirmation
analysis-the later of the two analysis dates are reported. Similarly,
metals are performed by inductively coupled plasma spectrophotometry
(ICP) and graphite furnace atomic absorption (GFAA) methods, sometimes
over several days - the latest analysis date is entered into the tables.

o Tabulated analytical results for all parameters for all environmental
and field QC samples: These analytical results tables (D-lx, D-2x, D-
3x, etc.) summarize all analytical results for all samples from a given
site. If a specific site was not analyzed for a particular parameter,
it is excluded from the tables (and from the numbering sequence) . After
the tables for each site, tables for any applicable trip blanks, field
blanks and equipment wash blanks are presented. For example, in Volume....... ....... ......1 -a- ==== 2-

623434
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II, pesticide results for groundwater samples from sites 3 and 13 and
the equipment washes are the only tables presented, and are numbered
D-4a through D-4b. Surrogate recoveries are reported for each sample,
where applicable, for GC analyses. For additional details on GC

analyses, please refer to the QA/QC summary (given on the following
pages) for Volume II.

o QC sample analysis summaries - laboratory QC: Analytical results for
laboratory precision and accuracy samples, in the form of matrix
replicates (MR), matrix spikes (MS), or matrix spike/matrix spike
duplicate (MS/MSD) pairs are presented in Tables E-1, E-2, etc.
Laboratory method blank data for each relevant analysis type are listed
in Tables F-1, F-2, etc.

o Overall precision and accuracy summary: Based on the total number of
replicates, spikes or MS/MSD analyses for a particular parameter, the
"G" Tables summarize the overall range of relative percent deviation
(RPD) or percent recovery achieved by the laboratory. This is compared
to the control limits for the QC analysis to determine the number of
QC analyses within and outside of the limits.

Each volume is numbered sequentially beginning with the first table in the volume

and ending with the last page of the last appendix. Each volume is prefaced by

a table of contents, this introduction section and a QA/QC summary specific for
the data contained in that volume. Chain-of-custody forms are included in an

appendix to each volume. In addition, the Table of Contents for each volume

identifies what other information may be contained in an appendix (for example,

as mentioned earlier, drummed cutting sample results are presented in Appendix

IA.)

C==123

U//",I =fa4

r

ii



QA/QC SUMMARY

VOLUME I

A formal, documented QA review has not yet been completed on the data from

Niagara; these results will be summarized in the final report. The following

items, however, pertain to the overall proj ect, and in particular the soil boring

data, and should be considered when reviewing the data contained in the ITIR.

These issues often involve deviations from, or modifications to, the analytical

and quality assurance/quality control protocols and procedures outlined in the

Niagara IAP RI/FS Quality Assurance Proj ect Plan (QAPP) , Statement of Work (SOW)

or Work Plan documents. In several cases, these modifications were made after

consulting with OEHL proj ect personnel, and the resulting 'decisions were

documented in a letter; these correspondence are included as Appendix IA of

Volume I of the ITIR.

Field Activities

Although trip blanks were not specifically included in the OEHL SOW Soil Sample

Appendix Tables, they were defined in the field requirements section (Annex C).

Therefore, trip blanks were included for the first three field shipments of soil

samples. When the OEHL TPM (Mr. Sam Taffinder) was in the field (July 20, 1989),

it was clarified that trip blanks were not required for soil sample shipments,

and no further trip blanks were included. The analytical results for the three

trip blanks initially collected are reported in Appendix IC.

The Niagara SOW specified a maximum of three intervals to be collected and

analyzed for each soil boring. In the field (July 20, 1989), the OEHL TPM (Mr.

Sam Taffinder) made a decision not to require all three samples if no significant

readings were obtained on the OVA. A minimum of one sample, taken at the

water/soil interface, would be collected for each boring or well boring.

Laboratory Activities

As originally outlined in the OEHL SOW and the Niagara QAPP, soil samples were

to be analyzed for volatile organics by either SW846 Method 8240 (GC/MS) or SW846

Method 5030/8020 (GC, purgeable aromatics). Due to limitations arising from

instrument configuration, the laboratory analyzed all soil samples by Method

....i@ a,„,
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SW8240. This was discussed with Major Philip Jung on September 14, 1989 and

again with Captain John Erving on November 30, 1989.

Samples analyzed for volatile organics by SW846 Method 8240 were not originally
quantitated for dichlorobenzenes or trichlorofluoromethane. The laboratory has

relative retention time data and detection limits for these compounds, and was

therefore able to search the runs to determine whether these analytes were

present; if present, an estimated quantitation was reported. This was discussed

with Captain John Erving in a telephone conversation on November 30, 1989.

Matrix spike/matrix spike duplicates for semivolatile analysis by SW846 Methods

3510/8270 did not include di-n-butyl phthalate as a spike compound. Although

the QAPP includes this compound, it is no longer specified in the SW846 (3rd

Edition) manual.

Although results for samples collected . for physical/chemical properties

parameters are not included in the ITIR but in the final report, it should be

noted that while the chain-of-custody records show that plasticity index was

requested by ASTM Method D424, it was actually performed by Method D4318.

change in method was accepted by OEH1 as indicated in a letter to Mr.

Taffinder, July 11, 1989.

The

Sam

Samples to be analyzed as field duplicates were specified in the chain-of-custody

records. For volatile organics analysis, several of the field duplicates were

not analyzed by the laboratory.

Laboratory QC data was reported by the laboratory with the samples, and was
generally identified by analysis date, batch number or sample number. These
identifiers were enhanced by a preface indicating the general type of analysis

., VO - volatile organic, SV - semivolatile organic, M = metals), and by a

suffix indicating the type of QC sample (e.g., MB - method blank, MR - matrix
replicate, MSD - matrix spike duplicate).

(e.g

- - /11- -
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Control limits for surrogate recoveries, spike recoveries and replicate (or

 MS/MSD) RPD values are either laboratory generated, or in accordance with USEPA
Contract Laboratory Program (CLP) method control limits. In all cases, the

applicable control limit is reported along with the sample data.

Several soil samples analyzed for volatile organics by SW846 Method 8240 were

determined by the laboratory to require a methanol extraction. These sample

results are reported with MDLs which are approximately 100 times greater than

a "straight" purge-and-trap. Raw data (chromatograms and quantitation reports)

from the original analysis and the methanol dilution analysis were requested for

review; this data is presented in Appendix IE.

Many samples analyzed for volatile organic analysis (SW846 Method 8240) have

reported concentrations for methylene chloride and acetone, as well as other

compounds. All samples are cross-referenced in Table B-2b to the applicable

method blank; however, as a general observation, approximately half of the

laboratory method blanks were contaminated with methylene chloride at

concentrations ranging up to 11 ug/1 (higher for methanol extractions, 1.7 mg/kg)

and/or acetone, with concentrations up to 11 ug/1 (higher for methanol

extractions, 4.8 mg/kg).

Soil samples for several sites were requested for lead analysis by SW846 Method

3050/7421 (graphite furnace atomic absorption technique). Due to the

concentration levels of lead found in the samples, furnace analysis, with its

lower detection limits, was not required. This was discussed with, and approved

by, the New York Department of Environmental Conservation, as indicated in a

letter to Mr. Scott Menrath on November 30, 1989.

illiwil/ 5,9/Wil
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SYMBOLS/ABBREVIATIONS

NA

E

MSD -

RPD =

MDL

Not analyzed
Not applicable
Compound present below measurable detection limit
Estimated value, compound quantitated outside calibration range
but within linear range.
Value not within control limits

Estimated concentration below the method detection limit

Not reported
Method blank

Matrix replicate
Matrix spike
Matrix spike duplicate
Relative percent difference
Method detection limit

Methanol extraction, purge-and-trap volatile organic analysis

Other, additional symbols may be used which are defined on the specific table
where they occur.
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Table A-1

Analytical Methods*, Holding Times and Detection Limits
*SOIL SAMPLES*

Method Instrument·

Method Reporting Holding Detection Detection

Parameter Nuiber Units Time Limit Limit

ORGANICS

Volatile Organic Compounds SW8240 mg/kg 14 Days see see

Table A-la Table A-la

Semivolati le Organic Cornpounds SW3550/SW8270 Ing/kg 14 Days for Extraction/ see see

40 Days for Analysis Table A-lb Table A-lb

INORGANICS

Petroleum Hydrocarbons SW3550/E418.1 Ing/kg 28 Days 5 mg/Kg 2 mg/L

Metal Screen(25 metals) SW3050/SW6010 mg/kg 6 Months see see

Table A-lc Table A-lc

Mercury SW7471 mg/kg 28 Days 0.10 Ing/Kg 0.00014 Ing/L

Total Organic Carbon SW9060 mg/kg 28 Days Not defined for soils

*The methods cited are from the following sources: "El' Methods
Methods for chemical analysis of water and wastes, EPA Manual 600/4-79-020
(USEPA, 1983-with additions)

Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater, 40CFR 136,
Appendix A

Inductively Coupled Plasma-Atomic Emissions Spectrometer method for Trace Elements Analysis
of Water and Wastes, 40 CFR136,Appendix C
"SW" Methods

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods,
SW846, 3rd Edition (USEPA, 1986).

000001
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Table A-la

Method Detection Limits/Instrument Detection Limits

Volatile Organic Compounds - Soil

MDL IDL

8240 Compounds (rng/Kg) (mg/L)

Chloromethane 0.010 0.00441

Bromomethane 0.010 0.00492

Vinyl Chloride 0.010 0.00309

Chloroethane 0.010 0.00591

Methylene Chloride 0.005 0.00370

Acetone 0.010 0.00940

Carbon Disulfide 0.005 0.00290

1,1-Dichloroethene 0.005 0.00276

1,1-Dichloroethane 0.005 0.00238

trans-1,2-Dichloroethene 0.005 0.00260
Chloroform 0.005 0.00284

1,2-Dichloroethane 0.005 0.00235

2-Butanone 0.010 0.00630

1,1,1-Trichloroethane 0.005 0.00290

Carbon Tetrachloride 0.005 0.00320

Vinyl Acetate 0.010 0.00510

Bromodichloromethane 0.005 0.00260

1,2-Dichloropropane 0.005 0.00330

trans-1,3-Dichloropropene 0.005 0.00360

Trichloroethene 0.005 0.00290
Dibromochloromethane 0.005 0.00260

1,1,2-Trichloroethane 0.005 0.00450

Benzene 0.005 0.00320

0001102
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Table A-18(continued)

Method Detection Limits/Instrument Detection Limits

Volatile Organic Compounds - Soil

MDL IDL

8240 Compounds (mg/Kg) (mg/L)

I. ........ . .....0.-

cis-1,3-Dichloropropene 0.005 0.00470

2-Chloroethylvinyl ether 0.010 0.00530

Bromoform 0.005 0.00400

4-Methyl-2-Pentanone 0.010 0.00600

2-Hexanone 0.010 0.00980

Tetrachloroethene 0.005 0.00380

1,1,2,2-Tetrachloroethane 0.005 0.00500

Toluene 0.005 0.00410

Chlorobenzene 0.005 0.00420

Ethylbenzene 0.005 0.00360

Styrene 0.005 0.00440

Total Xylenes 0.005 0.00300

1,2-Dichlorobenzene 0.005 NR

1,3-Dichlorobenzene 0.005 NR

1,4-Dichlorobenzene 0.005 NR

Trichlorofluoromethane O.010 NR

. NR - Not reported

000003
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Table A-lb

Method Detection Limits/Instrument Detection Limits

Semivolatile Organic Compounds - Soil
(SW3550/8270)

MDL IDL

Conpound (mg/Kg) (mg/L)

Bis(2-chloroethyl)ether 0.33 0.0048

1,3-Dichlorobenzene 0.33 0.0045

1,4-Dichlorobenzene 0.33 0.0042

1,2-Dichlorobenzene 0.33 0.0044

Bis(2-chloroisopropyl)ether 0.33 0.0061

N-Nitroso-di-n-propylamine 0.33 0.0054

Hexachloroethane 0.33 0.0024

Nitrobenzene 0.33 0.0028

Isophorone 0.33 0.0022

Bis(2-chloroethoxy)methane 0.33 0.0015

1,2,4-Trichlorobenzene 0.33 0.0056

Naphthalene 0.33 0.0022

Hexachlorobutadiene 0.33 0.0095

Hexachlorocyclopentadiene 0.33 0.0026

2-Chloronaphthalene 0.33 0.0015

Dimethyl phthalate 0.33 0.0024

Acenaphthylene 0.33 0.0024

Fluorene 0.33 0.0021

Acenaphthene 0.33 0.0022

2,4-Dinitrotoluene 0.33 0.0014

2,6-Dinitrotoluene 0.33 0.0036

Diethyl phthatate 0.33 0.0025

4-Chlorophenyl phenylether 0.33 0.0039

N-Nitrosodiphenylamine 0.33 0.0027

000004
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Iable A-lb(continued)

Method Detection limits/Instrument Detection Limits

Semivolatile Organic Compounds - Soil
(SW3550/8270)

MDL IDL

Compound (mg/Kg) (mg/Kg)

4-Bromophenyl phenylether 0.33 0.0033

Hexachlorobenzene 0.33 0.0024

Phenanthrene 0.33 0.0027

Anthracene 0.33 0.0023

Di-n-Butyl phthalate 0.33 0.0056

Fluoranthene 0.33 0.0060

Benzidine 1.60 0.0195

Pyrene 0.33 0.0088

Butyl benzyl phthalate 0.33 0.0054

3,3'-Dichlorobenzidine 0.66 0.0088

Benzo(a)anthracene 0.33 0.0013

Bis(2-ethylhexyl)phthalate 0.33 0.0080

Chrysene 0.33 0.0017

Di-n-octyl phthalate 0.33 0.0087

Benzo(b)fluoranthene 0.33 0.0042

Benzo(k)fluoranthene 0.33 · 0.0064

Benzo(a)pyrene 0.33 0.0024

Indeno(1,2,3-cd)pyrene 0.33 0.0051

Dibenzo(a,h)anthracene 0.33 0.0043

Benzo(g,h,i)perylene 0.33 · 0.0032

Phenol 0.33 0.0037

2-Chlorophenol 0.33 0.0027

2-Nitrophenol 0.33 0.0032

2,4-Dimethyphenol 0.33 0.0032

2,4-Dichlorophenol 0.33 0.0054

000005
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Table A-lb(continued)

Method Detection Limits/Instrument Detection Limits

Semivolatile Organic Compounds - Soil
(SW3550/8270)

MDL IDL

Compound (mg/Kg) (mg/Kg)

4-Chloro-3-methylphenol 0.33 0.0020

2,4,6-Trichlorophenol 0.33 0.0041

2,4-Dinitrophenol 1.60 0.0023

4-Nitrophenol 1.60 0.0023

4,6-Dinitro-2-methylphenol 1.60 0.0024

Pentachlorophenol 1.60 0.0190

Benzyl Alcohol 0.33 0.0049

2-Methylphenol 0.33 0.0052

4-Methylphenol 0.33 0.0018

Benzoic Acid 1.60 0.0233

4-chloroaniline 0.33 0.0033

2-Methylnaphthalene 0.33 0.0020

2,4,5-Trichlorophenol 1.60 0.0065

2-Nitroaniline 1.60 0.0022

3-Nitroaniline 1.60 0.0075

Dibenzofuran 0.33 0.0025

4-Nitroaniline 1.60 0.0011

000006
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Table A-lc

Method Detection Limits/Instrument Detection Limits
Metals - Soil

.. EPA MDL IDL

Compound Method (mg/Kg) (mg/L)

Aluminum '6010 20.0 0.043

Antimony 6010 12.0 0.033
Arsenic 6010 5.0 NR

Barium 6010 2.0 0.002
Beryllium 6010 0.4 0.002

Boron . 6010 6.0 NR
Cadmium 6010 1.0 0.003

Calcium 6010 10.0 0.104
Chromium 6010 2.0 0.005

Cobalt 6010 2.0 0.008

Copper 6010 2.0 0.003

Iron 6010 5.0 0.009
Lead 6010 10.0 0.035

Magnesium 6010 10.0 0.098

Manganese 6010 1.0 0.001

Mercury 7471 0.1 0.00014

Molybdenum 6010 5.0 NR

Nickel 6010 3.0 0.004

Potassium 6010 100.0 0.381
Selenium 6010 10.0 NR
Silicon 6010 . 60.0 NR
Silver 6010 2.0 0.004
Sodium 6010 100.0 0.094

Thallium 6010 16.0 NR
Vanadium 6010 2.0 0.006

Zinc 6010 2.0 0.005

NR - Not reported
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Table A-2

Analytical Methods*, Quality Control Checks and Total Number of Soil Analyses
*SOIL SAMPLES SUMMARY*

Analytical Reporting Number of Field Analytical Matrix Reagent MS/MSD Total
Parameter Method Units Analyses Replicates Replicates Spikes Blanks Analysis Analysis

........

ORGANICS

Volatile Organic Compounds SW8240 mg/kg 71 5 - - 22 22 120

Semivolatile Organic Compounds SW3550/SW8270 mg/kg 44 4 - - 10 6 64

INORGANICS

Petroleum Hydrocarbons SW3550/E418.1 mg/kg 71 8 10 10 - - 99

Metal Screen(25 metals) SW3050/SW6010 mg/kg 51 7 5 5 7 - 75

Mercury SW7471 mg/kg 28 (1) 5 5 5 - - 43

Total Organic Carbon SW9060 mg/kg 4 0 - - - 4

Y Moisture ASTM 02216 1 71 8 - - - 79

*The methods ci ted are from the fol lowing sources: "E" Methods
Methods for chemical analysis of water and wastes, EPA Manual 600/4-79-020
(USEPA, 1983-with additions)

Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater, 40CFR 136,
Appendix A

Inductively Coupled Plasma-Atomic Emissions Spectrometer method for Trace Elements Analysis
of Water and Wastes, 40 CFR136,Appendix C
"SW" Methods

Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods,
SW846, 3rd Edition (USEPA, 1986).

(1) An additional 13 Mercury analyses were performed although not required.
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Table B-la

Site Specific Cross Reference
*BACKGROUND BORINGS*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

BB-1-5A BB-1, 6.0 - 7.5' 43264 NA

BB-1-5B BB-1, 6.0 - 7.5' 43267 51,79

BB-1-7A BB-1, 9.0 - 10.5' 43265 NA

BB-1-78 88-1, 9.0 - 10.5' 43268 51,79

BB-1-9A BB-1, 12.0 - 13.5' 43266 NA

BB-1-9B BB-1, 12.0 - 13.5' 43269 51,79

BB-2-1A BB-2, 0 - 1.5' 43270 NA

BB-2-1B B8-2, 0 - 1.5' 43273 51,79

B8-2-5A BB-2, 6.0 - 7.5' 43271 NA

BB-2-58 BB-2, 6.0 - 7.5' 43274 51,79

BB-2-8A BB-2, 10.5 - 12.0' 43272 NA

BB-2-8B BB-2, 10.5 - 12.0' 43275 51,79

51,107 65,131

NA 65,131

51,107 65,131

NA 65,131

51,107 65,131

NA 65,131

51,107 65,131

NA 65,131 ,

51,107 65,131

NA 65,131

51,107 65,131

NA 65,131

000009
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Table B-lb

Site Specific Cross Reference
*SITE 1*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

, 3.1 - 4.6' 44957 52,81 NA

, 4.6 - 5.7' 44958 52,81 NA

B-1-1-26 8-1-1

8-1-1-38 8-1-1

000010
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Table B-lc

Site Specific Cross Reference

*SITE 2*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

8-2-1-18 8-2-1, 0 - 1.5' 44322 53,83

8-2-1-38 8-2-1, 3.0 - 4.5' 44323 53,83

B-2-1-46 8-2-1, 4.5 - 6.0' 44324 53,83

8-2-2-18 B-2-2, 0 - 1.5' 44325 53,83

8-2-2-48 8-2-2, 4.5 - 6.0' 44326 53,83

B-2-2-78 B-2-2, 9.0 - 10.5' 44327 53,83

NA 67,133

NA 67,133

NA 67,133

NA 67,133

NA 67,133

NA 67,133

000011
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Table 8-ld

Site Specific Cross Reference
*SITE 3*

---------------------Page(s)

Field - Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

WB-3-2D-4A WB-3-20, 4.5 - 6.0' 46929 NA NA
WB-3-2D-4AR WB-3-20, 4.5 - 6.0',Rep 46929 Rep NA NA
WB-3-2D-48 WB-3-2D, 4.5 - 6.0' 46930 54,85 NA
WB-3-20-4BR WB-3-2D,'4.5 - 6.0',Rep 46930 Rep NA NA

WB-3-20-5A WB-3-20, 6.0 - 7.5' 46931 NA NA

WB-3-20-58 WB-3-2D, 6.0 - 7.5' 46932 54,85 NA
WB-3-2D-6A WB-3-20, 7.5 - 9.0' 46933 NA NA
WB-3-20-68 WB-3-20, 7.5 - 9.0' 46934 54,85 NA

WB-3-30-lA WB-3-3D, 4.0 - 5.5' 46687 NA NA
WB-3-3D-18 WB-3-30, 4.0 - 5.5' 46690 54,85 NA

Metals/

TPH

68,134

68,134

68,134

68,134

68,134

68,134

68,134

68,134

68,134

68,134

WB-3-4D-lA WB-3-4D, 0 - 1.5' 46735 NA NA 68,134
WB-3-4D-lAR WB-3-40, 0 - 1.5',Rep 46735 Rep NA NA 68,134
WB-3-40-18 WB-3-40, 0 - 1.5' 46736 54,85 NA 68,134
WB-3-40-18R WB-3-40, 0 - 1.5',Rep 46736 Rep NA NA 68,134
WB-3-40-2A WS-3-40, 1.5 - 3.0' 46737 NA NA 68,134
WB-3-40-2B WB-3-40, 1.5 - 3.0' 46738 54,85 NA 68,134 (TOC, p. 145)

WB-3-7-4A WB-3-7, 4.5 - 6.0' 45939 NA NA 68,134
WB-3-7-48 WB-3-7, 4.5 - 6.0' 45940 54,85 · NA · 68,134

000012
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Table B-le

Site Specific Cross Reference

*SITE 4*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

NA

NA

NA

NA

8-4-1-38 8-4-1, 4.5 - 6.0' 44328 55,87 69,135

8-4-1-3BR 8-4-1, 4.5 - 6.0',Rep 44328 Rep 55,87 69,135

8-4-1-48 B-4-1, 6.0 - 7.5' 44329 55,87 , 69,135 (TOC, p. 145)

8-4-1-58 8-4-1, 7.5 -9.0' 44330 55,87 69,135

00013
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Table B-lf

Site Specific Cross Reference

*SITE 5*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

WB-5-lD-lA WB-5-lD, 5.7 - 7.7' 46685 NA 56,110
WS-5-10-1AR WB-5-10, 5.7 - 7.7',Rep 46685 Rep NA 56,110
WB-5-lD-18 We-5-10, 5.7 - 7.7' 46686 56,89 NA
WS-5-10-1 BR WB-5-lD, 5.7 - 7.7',Rep 46686 Rep 56,89 NA

Metals/

TPH

70,136

70,136

70,136

70,136

WB-5-5-6A WB-5-5, 7.5 - 9.0' 45623 NA 56,110 70,136
WB-5-5-68 WB-5-5, 7.5 - 9.0' 45624 56,89 NA 70,136 (TOC, p. 145)

000014
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Table B-lg

Site Specific Cross Reference
*SITE 6*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

NA

NA

NA

NA

NA

NA

NA

B-6-1-18 8-6-1, 0 - 1.5' 44319 57,91 71,137
B-6-1-3B B-6-1, 3.0 - 4.5' 44320 57,91 71,137
8-6-1-68 8-6-1, 7.5 - 9.0' 44321 57,91 71,137

B-6-2-18 B-6-2, 0 - 1.5' 43615 57,91 71,137
8-6-2-48 B-6-2, 4.5 - 6.0' 43616 57,91 71,137
8-6-2-78 B-6-2, 9.0 - 10.5' 43617 57,91 71,137
8-6-2-7BR 8-6-2, 9.0 - 10.5/,Rep 43617 Rep NA NA

"P 015
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Table B-lh

Site Specific Cross Reference

*SITE 7*

---------------------Page(s)

Field - Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

Metals/

TPH

8-7-1-1B 8-7-1, 0 - 1.5' 43612 58,93 NA 72,138

B-7-1-39 B-7-1, 3.0 - 4.5' 43613 58,93 NA 72,138

8-7-1-48 B-7-1, 4.5 - 6.0' 43614 58,93 NA 72,138 (TOC, p. 145)

000016
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Table B-li

Site Specific Cross Reference
*SITE 8*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

59,1

NA

59,1

59,1

NA

NA

59,1

NA

59,1

NA

59,1

NA

59,1

NA

59,1

NA

WB-8-lD-lA WB-8-10, 7.4 - 9.4' 46688 NA 13 73,139

WB-8-10-18 WB-8-10, 7.4 - 9.4' 46689 59,95 73,139

WB-8-20-7A WB-8-2D, 9.0 - 10.5' 46351 NA 13 73,139

WB-8-2D-7AR WB-8-20, 9.0 - 10.5' 46351 Rep NA 13 73,139
WB-8-20-78 WB-8-20, 9.0 - 10.5' 46352 59,95 73,139

WB-8-2D-7BR WB-8-2D, 9.0 - 10.5' 46352 Rep 59,95 73,139

WB-8-3D-lA WB-8-30, 7.0 - 9.0' 46498 NA . 13 73,139
WB-8-30-18 WB-8-3D, 7.0 - 9.0' 46499 59,95 73,139

WB-8-5A-lA WB-8-5A, 0 - 1.5' 45617 NA 13 73,139
WB-8-5A-18 WB-8-5A, 0 - 1.5' 45618 59,95 73,139
WB-8-5A-4A WB-8-5A, 4.5 - 6.0' 45619 NA 13 73,139
WB-8-5A-4B WB-8-5A, 4.5 - 6.0' 45620 59,95 73,139
WB-8-5A-7A WB-8-5A, 9.0 - 10.5' 45621 NA 13 73,139
WB-8-5A-78 W8-8-5A, 9.0 - 10.5' 45622 59,95 73,139

WB-8-6-8A WB-8-6, 10.5 - 12.0' 45141 NA 13 73,139
WB-8-6-88 WB-8-6, 10.5 - 12.0' 45142 59,95 73,139

000417
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Table B-lj

Site Specific Cross Reference

* SITE 9*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

B-9-1-lA B-9-1, 0 - 1.5' 43606 NA 60,116

8-9-1-18 8-9-1, 0 - 1.5' 43609 60,97 NA

8-9-1-3A B-9-1, 3.0 - 4.5' 43607 NA 60,116
B-9-1-38 B-9-1, 3.0 - 4.5' 43610 60,97 NA

B-9-1-6A 8-9-1, 7.5 - 9.0' 43608 NA 60,116

B-9-1-68 B-9-1, 7.5 - 9.0' 43611 60,97 NA

WB-9-5-6A WB-9-5, 7.5 - 8.6' 46100 NA 60,116

WB-9-5-6B WB-9-5, 7.5 - 8.6' 46101 60,97 NA

WB-9-6-3A WB-9-6, 3.0 - 4.5' 46096 NA 60,116

WB-9-6-38 WB-9-6, 3.0 - 4.5' 46097 60,97 NA

WB-9-6-4A WB-9-6, 4.5 - 6.0' 46098 NA 60,116

WB-9-6-4B WB-9-6, 4.5 - 6.0' 46099 60,97 NA

W8-9-7-6A W8-9-7, 7.5 - 9.0' 45615 NA 60,116

WB-9-7-6B WB-9-7, 7.5 - 9.0' 45616 60,97 NA

Metals/

TPH

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

74,140

000018
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Table B-lk

Site Specific Cross Reference

*SITE 10*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics TPH

61,11

NA

61,11

NA

WB-10-lD-lA WB-10-10, 5.4 - 6.91 46104 NA 9 75,141

WB-10-10-18 WB-10-lD, 5.4 - 6.9' 46105 61,99 75,141

WB-10-10-ZA WB-10-10, 6.9-- 8.1' 46102 NA 9 75,141
WB-10-10-28 WB-10-10, 6.9 - 8.1' 46103 61,99 75,141

WB-10-4-5A WB-10-4, 6.0 - 7.5' 45139 NA 61,119 75,141
WB-10-4-5B WB-10-4, 6.0 - 7.5' 45140 61,99 NA 75,141

92-1 ()19
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Table 8-11

Site Specific Cross Reference
*SITE 11*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

8-11-1-1A B-11-1

8-11-1-18 8-11-1

8-11-1-4A B-11-1

8-11-1-48 8-11-1

B-11-1-7A 8-11-1

B-11-1-78 B-11-1

, 0 - 1.5, 43594 NA 62,122
, 0 - 1.5' 43597 62,101 NA
, 4.5 - 6.0' 43595 NA 62,122
, 4.5 - 6.0' 46598 62,101 NA
, 9.0 - 10.5' 46596 NA 62,122
, 9.0 - 10.5' 43599 62,101 NA

8-11-2-lA 8-11-2, 0 - 1.5' 43600 NA 62,122
8-11-2-18 B-11-2, 0 - 1.5' 43603 62,101 NA
B-11-2-4A B-11-2, 4.5 - 6.0' 43601 NA 62,122
B-11-2-4AR B-11-2, 4.5 - 6.0'Rep 43601 Rep NA 62,122
B-11-2-4B 8-11-2, 4.5 - 6.0' 43604 62,101 NA
B-11-2-48R B-11-2, 4.5 - 6.0'Rep 43604 Rep NA NA
8-11-2-8A B-11-2, 10.5 - 12.0' 43602 NA 62,122
8-11-2-88 8-11-2, 10.5 - 12.0' 43605 62,101 NA

Metals/

TPH

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

76,142

000(120
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Table B-lm

Site Specific Cross Reference
*SITE 12*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile Metals/

Sample ID Sample Description Laboratory ID Organics Organics ' TPH

8-12-1-5A B-12-1, 4.5 - 6.0' 43282 NA

8-12-1-5AR B-12-1, 4.5 - 6.0'Rep 43282 Rep NA
6-12-1-58 8-12-1, 4.5 - 6.0' 43285 63,103
8-12-1-58R 8-12-1, 4.5 - 6.0'Rep 43285 Rep 63,103
B-12-1-7A 8-12-1, 9.0 - 10.5' 43283 NA

B-12-1-7B B-12-1, 9.0 - 10.5' 43286 63,103
8-12-1-BA B-12-1, 10.5 - 12.0' 43284 NA

B-12-1-88 8-12-1, 10.5 - 12.0' 43287 63,103

8-12-2-lA B-12-2, 0 - 1.5' 43276 NA

B-12-2-1B B-12-2, 0 - 1.5' 43279 63,103
8-12-2-LA 8-12-2, 4.5 - 6.0' 43277 NA

B-12-2-48 B-12-2, 4.5 - 6.0' 43280 63,103
B-12-2-6A B-12-2, 7.5 - 9.0' 43278 NA

8-12-2-68 B-12-2, 7.5 - 9.0' 43281 63,103

63,125 77,143

63,125 77,143

NA 77,143
NA 77,143

63,125 77,143
NA 77,143

63,125 77,143

NA 77,143

63,125 77,143
NA 77,143

63,125 77,143

NA 77,143

63,125 77,143

NA 77,143

1



Table B-ln

Site Specific Cross Reference

*SITE 13*

---------------------Page(s)

Field Volatile/Purgeable Semivolatile

Sample ID Sample Description Laboratory ID Organics Organics

WB-13-1-5A WB-13-1, 6.0 - 7.5' 44959 NA 64,128
WB-13-1-58 WB-13-1, 6.0 - 7.5' 44960 64,105 NA

WB-13-2-4A WB-13-2, 4.5 - 6.0' 44961 NA 64,128
WB-13-2-48 WB-13-2, 4.5 - 6.0' 44963 64,105 NA

WB-13-2-5A WB-13-2, 6.0 - 7.5' 44962 NA 64,128
L WB-13-2-58 WB-13-2, 6.0 - 7.5' 44964 64,105 NA

WB-13-3-lA WB-13-3, 0 - 1.5' 45134 NA 64,128
WB-13-3-1B WB-13-3, 0 - 1.5' 45135 64,105 NA
WB-13-3-6A WB-13-3, 7.5 - 9.0' 45136 NA 64,128
WB-13-3-6AR WB-13-3, 7.5 - 9.0',Rep 45136 Rep NA NA
WB-13-3-68 WB-13-3, 7.5 - 9.0' 45137 64,105 NA
WB-13-3-6BR WB-13-3, 7.5 - 9.0',Rep 45137 Rep 64,105 NA
WB-13-3-7A WB-13-3, 9.0 - 9.4' 45138 64,105 64,128

WB-13-4-5A WB-13-4, 6.0 - 7.5' 45132 NA , 64,128
WB-13-4-58 WB-13-4, 6.0 - 7.5' 45133 64,105 NA

Metals/

TPH

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

78,144

00{)22
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Table B-2a

QC Sample Cross Reference
*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

8-12-1-5AR Metals, Hg, 63,77,125,143 BB BB-1-5A

Semivolatile Organics B8-1-7A

BB-1-9A

BB-2-1A

BB-2-5A

BB-2-8A

12 B-12-1-5A

B-12-1-7A

B-12-1-8A

8-12-2-1A

B-12-2-4A

B-12-2-6A

B-12-1-5BR TPH 77,143 BB BB-1-5B

BB-1-7B

BB-1-9B

BB-2-1B

88-2-58

BB-2-8B

12 8-12-1-58

8-12-1-78

B-12-1-8B

8-12-2-18

B-12-2-48

8-12-2-68

000023
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Table B-2a (continued)

QC Sample Cross Reference
*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis . Page(s) Site Field ID

8-12-1-5BR Volatile Organics 63,103 BB BB-1-5B

BB-1-78

BB-1-9B

Be-2-1B

BB-2-5B

BB-2-8B

12 B-12-1-5B

8-12-1-78

B-12-1-8B

B-12-2-19

B-12-2-4B

B-12-2-6B

11 8-11-1-18

B-11-1-4B

8-11-1-78

8-11-2-18

8-11-2-48

8-11-2-8B

9 8-9-1-1B

8-9-1-3B

B-9-1-6B

000021
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Table B-2a (continued)

QC Sample Cross Reference

*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

8-11-2-4AR Metals, 62,76,122,142 13 WB-13-1-5A

Semivolatile Organics WB-13-2-4A

WB-13-2-5A

WB-13-3-lA

WB-13-3-6A

WB-13-3-7A

WB-13-4-5A

11 8-11-1-1A

B-11-1-4A

B-11-1-7A

8-11-2-lA

B-11-2-4A

8-11-2-8A

10 WB-10-4-5A

9 B-9-1-lA

B-9-1-3A

8-9-1-6A

B-11-2-4BR TPH 76,142 . 11 B-11-1-1B
B-11-1-48

B-11-1-7B

8-11-2-18

B-11-2-48

8-11-2-88

9 8-9-1-18

B-9-1-38

8-9-1-68

000025
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Table B-28 (continued)

QC Sample Cross Reference

*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

8-4-1-38R Volatile Organics, TPH 55,69,87,135 7 8-7-1-18
8-7-1-38

B-7-1-4B

6 B-6-1-1B

8-6-1-38

8-6-1-68

8-6-2-18

8-6-2-48

B-6-2-7B

2 8-2-1-18

B-2-1-3B

8-2-1-48

8-2-2-18

8-2-2-48

8-2-2-78

4 8-4-1-38

8-4-1-46

B-4-1-58

1 8-1-1-28

8-1-1-38

000026
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Table B-2a (continued)

QC Sample Cross Reference

*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

WB-13-3-6AR Metals 78,144 13 WB-13-1-5A

WB-13-2-4A

WB-13-2-5A

WB-13-3-lA

WB-13-3-6A

WB-13-3-7A

WB-13-4-5A

10 WB-10-4-5A

8 WB-8-6-8A

WB-13-3-6BR Volatile Organics, TPH 64,78,105,144 13 WB-13-1-5B

WB-13-2-4B

WB-13-2-58

WB-13-3-1B

WB-13-3-66

WB-13-3-7A

WB-13-4-58

10 WB-10-4-58

8 WB-8-6-8B

WB-8-20-7AR Metals, Hg 59,73,113,139 9 WB-9-6-3A

Semivolatile Organics WB-9-6-4A

WB-9-5-6A

10 WB-10-10-1A

WB-10-10-ZA

8

WB-8
00027
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Table B-2a (continued)

QC Sample Cross Reference

*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

28-8-20-7BR Volatile Organics, TPH 59,73,95,139 9 WB-9-5-68

WB-9-6-3B

WB-9-6-48

10 WB-10-lD-l B

WB-10-lD-2B

8 WB-8-2D-78

WB-5-10-1AR Metals, Hg, 56,70,110,136 8 WB-8-lD-lA

Semivolatile Organics WB-8-3D-lA

5 WB-5-lD-lA

3 WB-3-3D-lA (excluding

semivolatiles)

WB-5-10-1 BR Volatile Organics, TPH 56,70,89,136 8 WB-8-10-18
WB-8-30-18

5 WB-5-lD-lA

000(128
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Table 8-28 (continued)

QC Sample Cross Reference
*FIELD DUPLICATES*

--Applicable Samples--

QC Sample ID Analysis Page(s) Site Field ID

WB-5-lD-18R Volatile Organics, TPH 56,70,89,136 3 WB-3-2D-48
(cont.) WB-3-2D-58

WB-3-2D-68

WB-3-3D-lA

WB-3-4D-lA

WB-3-4D-2A

WB-3-4D-lAR Metals, Hg 68,134 3 WB-3-4D-l A

WB-3-4D-2A

WB-3-40-1 BR TPH 68,134 3 WB-3-40-lA
WB-3-4D-2A

WB-3-20-4AR Metals, Hg 68,134 3 WB-3-20-4A

WB-3-2D-5A

WB-3-2D-6A

WB-3-20-4BR TPH 68,134 3 WB-3-2D-48

WB-3-2D-58

WB-3-20-6B

000029
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Table 8-2b

QC Sample Cross Reference
*LAB METHOD BLANKS*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

M249MB Metals ' 175 BB BB-1-5A

BB-1-7A

BB-1-9A

BB-2-1A

BB-2-5A

88-2-BA-

12 B-12-1-5A

B-12-1-5AR

B-12-1-7A

B-12-1-8A

B-12-2-lA

B-12-2-4A

B-12-2-6A

13 WB-13-1-5A

WB-13-2-4A

WB-13-2-5A

V0720MB1 Volatile organics 163 BB BB-1-5B

BB-1-7B

BB-1-9B

BB-2-1B

BB-2-5B

12 8-12-2-18

8-12-2-48

V0722M8 Volatile organics 163 12 B-12-1-58

8-12-1-5BR

B-12-1-7B

B-12-2-68

0000:30
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Table B-2b (continued)

QC Sample Cross Reference
*LAB METHOD BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V0724MB1 Volatile organics 163 BB BB-2-8B

12 8-12-1-88

SV0718MB1 Semivolatile organics 169 BB BB-1-5A

SV0718MB2 169 BB-1-7A

BB-1-9A

BB-2-1A

BB-2-5A

BB-2-8A

12 B-12-1-5A

8-12-1-5AR

B-12-1-7A

8-12-1-8A

B-12-2-lA

8-12-2-4A

B-12-2-6A

M0818MB Metals 175 11 8-11-1-1A

B-11-1-4A

B-11-1-7A

B-11-2-lA

B-11-2-4A

B-11-2-4AR

B-11-2-8A

9 B-9-1-lA

8-9-1-3A

B-9-1-6A

000031
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Table B-2b (continued)

QC Sample Cross Reference

*LAB METHOD BLANKS*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

V0720MB2 Volatile organics 163 11 8-11-1-1B

B-11-1-4B

8-11-1-78

8-11-2-18

B-11-2-4B

B-11-2-8B

V0721MB Volatile organics 163 9 8-9-1-18

8-9-1-38

B-9-1-6B

7 B-7-1-1B

V0724MB2 Volatile organics 163 6 B-6-2-1B

B-6-2-48

B-6-2-78

V0726MB1 Volatile organics 165 7 B-7-1-38

B-7-1-48

SV0719MB Semivolatile organics 169 11 8-11-1-1A

B-11-1-4A

B-11-1-7A

B-11-2-lA

B-11-2-4A

B-11-2-4AR

B-11-2-8A

9 B-9-1-lA

B-9-1-3A

B-9-1-6A

000032
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Table B-2b (continued)

QC Sample Cross Reference

*LAB METHOD BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V0726M82 Volatile organics 165 4 B-4-1-5B

V0727M8 Volatile organics 165 6 8-6-1-18

8-6-1-38

B-6-1-6B

2 B-2-1-3B

8-2-1-48

B-2-2-1B

V0731MB Volatile organics 165 2 8-2-1-18

B-2-2-4B

B-2-2-78

V0801MB Volatile organics 167 4 B-4-1-38

8-4-1-3BR
B-4-1-4B

V0728MB1 Volatile organics 165 1 B-1-1-2B

13 WB-13-1-58

SV0724MB Semivolatile organics 169 13 WB-13-1-5A

WB-13-2-4A

SV0726MB Semivolatile organics 169 13 WB-13-2-5A

000033
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Table B-2b (continued)

QC Sample Cross Reference

*LAB METHOD BLANKS*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

M381MB Metals 175 3 WB-3-3D-lA

5 WB-5-lD-lA

WB-5-lD-lAR

8 WB-8-10-lA

WB-8-3D-lA

9 WB-9-5-6A

WB-9-6-3A

WB-9-6-4A

10 WB-10-lD-lA

WB-10-lD-2A

V0812M8 Volatile organics 167 9 WB-9-6-3B

V0811MB Volatile organics 167 9 WB-9-5-68

WB-9-6-48

10 WB-10-10-18

WB-10-10-28

SV0814MB1 Semivolatile organics 172 5 WB-5-10-1A

SV0814MB2 172 We-5-10-1 AR

8 WB-8-lD-lA

WB-8-3D-lA

000034
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Table 8-2b (continued)

QC Sample Cross Reference

*LAB METHOD BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

SV0814MB1 Semivolatile organics 172 9 WB-9-5-6A

SV0814MB2 172 WB-9-6-3A

(continued) WB-9-6-4A

10 WB-10-lD-lA

WB-10-lD-2A

V0817MB1 Volatile organics 167 8 WB-8-2D-78

WB-8-2D-7BR

V0817MB2 Volatile organics 167 3 WB-3-3D-18

5 WB-5-lD-18

WB-5-lD-1 BR

8 WB-8-10-18

WB-8-3D-18

M248MB Metals 175 8 WB-8-6-8A

10 WB-10-4-5A

13 WB-13-3-lA

WB-13-3-6A

WB-13-3-6AR

WB-13-3-7A

WB-13-4-5A

000035
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Table 8-2b (continued)

QC Sample Cross Reference
*LAB METHOD BLANKS*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

V0729MB1 Volatile organics 165 8 WB-8-6-88

V0729MB2 165

10 WB-10-4-5B

13 WB-13-3-18

WB-13-3-6B

WB-13-3-6BR

WB-13-3-7B

WB-13-4-58

V0729MB2 Volatile 9rganics 165 1 B-1-1-3B

13 WB-13-2-48

WB-13-2-5B

SV0803MB Semivolatile organics 172 8 WB-8-6-8A

10 WB-10-4-5A

13 WB-13-3-lA
WB-13-3-6A

WB-13-3-7A

WB-13-4-5A

M0809MB Metals 175 3 WB-3-7-4A

000036
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Table B-2b (continued)

QC Sample Cross Reference

*LAB METHOD BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V0808MB Volatile organics 167 3 WB-3-7-48

M338MB Metals 175 3 WB-3-4D-lA

WB-3-40-1AR

W8-3-4D-2A

8 WB-8-2D-7A

W8-8-2D-7AR

SV0809MB Semivolatile organics 172 8 WB-8-20-7A

W8-8-20-7AR

V0821MB Volatile organics 167 3 WB-3-40-1B

WB-3-4D-28

M0911M8 Metals 175 5 WB-5-5-6A

8 WB-8-5A-l A

WB-8-5A-4A

WB-8-5A-7A

9 WB-9-7-6A

000(137
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Table B-2b (continued)

QC Sample Cross Reference
*LAB METHOD BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V0728MB2 Volatile organics 165 5 WB-5-5-68

8 WB-8-5A-18

WB-8-5A-48

WB-8-5A-7B

9 WB-9-7-6B

SV0807MB Semivolatile organics 172 5 WB-5-5-6A

8 WB-8-5A-lA

WB-8-5A-4A

WB-8-5A-7A

9 WB-9-7-6A

V0823MB Volatile organics 167 3 WB-3-20-4B

W8-3-2D-56

WB-3-2D-6B

000038
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Table 8-2c

QC Sample Cross Reference

*LAB MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V43287MS/ Volatile organics 146 88 BB-1-5B

V43287MSD BB-1-7B

BB-1-9B

BB-2-1B

BB-2-5B

BB-2-8B

12 B-12-1-58

B-12-1-5BR

8-12-1-78

B-12-1-8B

8-12-2-18

8-12-2-48

B-12-2-6B

BB 88-1-5A

SV43271MS/ Semivolatile organics 152 BB-1-7A

SV43271MSD BB-1-9A

BB-2-1A

BB-2-5A

B8-2-8A

12 B-12-1-5A

B-12-1-5AR

B-12-1-7A

B-12-1-8A

B-12-2-lA

8-12-2-LA

B-12-2-6A
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Table 8-2c (continued)

QC Sample Cross Reference
*LAB MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

V43604MS/ Volatile organics 148 11 8-11-1-18

V43604MSD B-11-1-4B

B-11-1-78

B-11-2-1B

B-11-2-4B

B-11-2-8B

9 8-9-1-18

8-9-1-38

B-9-1-68

7 8-7-1-18

6 B-6-2-1B

B-6-2-4B

8-6-2-78

V44958MS/ Volatile organics 147 1 B-1-1-28
V44958MSD 8-1-1-38

13 WB-13-1-5B

WB-13-2-4B

WB-13-2-5B

SV44962MS Semivolatile organics 153 13 WB-13-1-5A
WB-13-2-4A

WB-13-2-5A

00004
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Table 8-2c (continued)

QC Sample Cross Reference
*LAB MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

V46105MS/ Volatile organics 146 9 WB-9-5-69

V46105MSD WB-9-6-4B

10 WB-10-lD-18

WB-10-lD-2B

V44324MS/ Volatile organics 147 2 B-2-1-1B

V44324MSD B-2-1-3B

8-2-1-48

8-2-2-18

B-2-2-4B

8-2-2-78

4 B-4-1-3B

B-4-1-4B

B-4-1-5B

6 8-6-1-18

B-6-1-38

8-6-1-68

SV46691MS/ Semivolatile organics 152 5 WB-5-lD-lA
SV46691MSD WB-5-10-1AR

8 WB-8-10-lA

WB-8-3D-lA

9 WB-9-5-6A

WB-9-6-3A

WB-9-6-4A

10 WB-10-lD-lA

WB-10-10-2A

lili ...... ....... ....... liwiwi ./'&,/ Iliv/*I I=-11 6.lak.0 £22-aaa
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Table 8-2c (continued)

QC Sample Cross Reference

*LAB MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

VDP163MS/ Volatile organics 150 3 WB-3-3D-18

VDP163MSD

5 WB-5-lD-lB

WB-5-lD-1BR

8 WB-8-lD-lB

WB-8-2D-78

WB-8-2D-7BR

V45142MS/ Volatile organics 148 8 WB-8-6-88
V45142MSD

10 WB-10-4-58

13 WB-13-3-1B
WB-13-3-6B

WB-13-3-6BR

WB-13-3-78

WB-13-4-5B

V46736MS/ Volatile organics 149 3 WB-3-4D-18
V46736MSD WB-3-40-12

V45618MS/ Volatile organics 149 5 WB-5-5-6B
V45618MSD

8 WB-8-5A-18

WB-8-5A-4B

WB-8-5A-78

9 WB-9-7-68

000042



Table 8-2c (continued)

QC Sample Cross Reference

*LAS MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

SV45638MS Semivolatile organics 153 5 WB-5-5-6A

8 WB-8-5A-lA

WB-8-5A-4A

WB-8-5A-7A

9 WB-9-7-6A

V46932MS/ Volatile organics 150 3 WB-3-2D-48

V46932MSD WB-3-20-5B

WB-3-2D-68

V45910MS/

V459910MSD Volatile Organics 151 3 WB-3-7-48

000043
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Table 8-2d

QC Sample Cross Reference
*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

PH43199MR TPH 154 BB BB-1-5B
PH43338MS

1 B-1-1-2B

8-1-1-38

13 WB-13-1-58

WB-13-2-4B

WB-13-2-5B

PH44329MR TPH 154 . 4 B-4-1-38
PH43598MS B-4-1-48

B-4-1-5B

12 B-12-1-5B

8-12-1-7B

B-12-1-8B

B-12-2-1B

B-12-2-4B

8-12-2-68

PH43339MR TPH 155 BB BB-1-78
PH42341MS BB-1-9B

BB-2-1B

BB-2-58

BB-2-8B

2 8-2-1-18

B-2-1-38

B-2-1-48

8-2-2-18

8-2-2-48

.B-2-2-78

000044
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Table B-2d (continued)

QC Sample Cross Reference

*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

PH43339MR TPH 155 6 8-6-1-18

PH42341MS B-6-1-38

(continued) B-6-1-6B

M43284MR Metals 155 BB BB-1-5A

M43284MS BB-1-7A

BB-1-9A

BB-2-1A

BB-2-5A

BB-2-8A

12 B-12-1-5A

8-12-1-5AR

B-12-1-7A

B-12-1-8A

B-12-2-lA

B-12-2-4A

8-12-2-6A

13 WB-13-1-5A

WB-13-2-4A

WB-13-2-5A

000045
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TPH

Table B-2d (continued)

QC Sample Cross Reference

*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

PH43614MR I 156 11 B-11-1-1B

PH43613MS 8-11-1-48

8-11-1-78

B-11-2-1B

B-11-2-4B

8-11-2-88

9 8-9-1-18

8-9-1-38

8-9-1-68

7 8-7-1-18

8-7-1-38

B-7-1-48

6 8-6-2-18

8-6-2-48

PH44339MR TPH 159 6 8-6-2-78

PH44339MS

PH46792MR TPH 157 9 WB-9-5-68

PH46884MS WB-9-6-38

WB-9-6-48

000046
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Table 8-2d (continued)

QC Sample Cross Reference

*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

PH46113MR TPH 157 3 WB-3-3D-lB

PH46995MS WB-3-4D-18

WB-3-4D-1BR

WB-3-4D-28

5 WB-5-lD-lB

WB-5-lD-1BR

8 WB-8-lD-18

WB-8-3D-lB

10 WB-10-lD-18

WB-10-lD-28

M46685MR Metals 156 3 WB-3-3D-lA

WB-3-2D-4A

WB-3-2D-4AR

WB-3-2D-5A

WB-3-20-6A

M46685MS

5 WB-5-lD-lA

WB-5-lD-lAR

8 WB-8-lD-lA

WB-8-30-lA

9 WB-9-5-6A

WB-9-6-3A

WB-9-6-4A

10 WB-10-lD-lA

WB-10-10-ZA

000()47
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Table B-2d (continued)

QC Sample Cross Reference
*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

PH45946MR TPH 158 3 WB-3-7-48
PH45947MS

8 WB-8-6-8B

9 WB-9-7-68

10 WB-10-4-5B

13 W8-13-3-1B

WB-13-3-68

WB-13-3-6BR

WB-13-3-7B

WB-13-4-58

M43594MR Metals 158 3 WB-3-7-4A
M43594MS

8 WB-8-6-8A

9 B-9-1-lA

B-9-1-3A

8-9-1-6A

10 WB-10-4-5A

11 8-11-1-lA

8-11-1-4A

8-11-1-7A

8-11-2-lA

B-11-2-4A

8-11-2-4AR

8-11-2-8A

000()48
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Table B-2d (continued)

QC Sample Cross Reference
*LAS REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

M43594MR Metals 158 13 WB-13-3-lA

M43594MS WB-13-3-6A

(continued) WB-13-3-6AR

WB-13-3-7A

WB-13-4-5A

M43595MR Mercury 159 3 WB-3-7-4A

M43595MS

8 WB-8-6-8A

10 WB-10-4-5A

13 WB-13-3-lA

WB-13-3-6A

WB-13-3-6AR

WB-13-3-7A

WB-13-4-5A

M46351MR Metals 161 3 WB-3-4D-lA

M46351MS WB-3-4D-lAR

WB-3-4D-2A

8 WB-8-2D-7A

WB-8-2D-7AR

,110 049

- I - I - - - - - - - I"I-/Ill  I..../.



Table 8-2d (continued)

QC Sample Cross Reference

*LAB REPLICATE/MATRIX SPIKE SAMPLES*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

PH45624MR TPH 160 5 WB-5-5-68

PH45976MS

8 WB-8-20-7B

WB-8-20-7BR

WB-8-5A-18

W8-8-5A-48

WB-8-5A-78

M45615MR Metals 160 5 WB-5-5-6A

M45615MS

8 WB-8-5A-lA

WB-8-5A-4A

WB-8-5A-7A

9 WB-9-7-6A

M45621MR Mercury 162 5 WB-5-5-6A
M45621MS

8 W8-8-5A-lA

WB-8-5A-4A

WB-8-5A-7A

9 WB-9-7-6A

PH45642MR TPH 161 3 WB-3-2D-48

PH46934MS WB-3-20-4BR

WB-3-20-58

WB-3-2D-68

000050
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SAMPLE TRACKING

TABLES C-la THROUGH C-2n



Table C-la

Sample Tracking of Analysis Dates and Requilolding Times
Organic Analysis

*BACKGROUND BORINGS*

-----Volatile Organics----- :cmivolatile Organics-----------------------
Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

BB-1-5A,8 07/11/89 14 Days 07/20/89 9 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days
BB-1-7A,8 07/11/89 14 Days 07/20/89 9 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days
88-1-9A,B 07/11/89 14 Days 07/20/89 9 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days
BB-2-lA,B 07/11/89 14 Days 07/20/89 9 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days
88-2-5A,B 07/11/89 14 Days 07/20/89 9 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days
88-2-8A,B 07/11/89 14 Days 07/24/89 13 Days 14 Days 07/18/89 7 Days 40 Days 07/31/89 20 Days

000051
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Table C-lb

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 1*

-----Volatile Organics----- Semivolatile Organics-

Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Time Hold Time Date TimeDate

NA

NA

--

B-1-1-28 07/19/89 14 Days 07/28/89 9 Days NA NA NA NA NA

B-1-1-38 07/19/89 14 Days 07/29/89 10 Days NA NA NA NA NA

000052



Table C-lc

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 2*

1-----Volatile Organics----- Ccmivolatile Organics-----------------------
Field Sampling Hold Analysis Elapsed *Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

8-2-1-18 07/17/89 14 Days 07/31/89 14 Days NA NA NA NA NA NA
B-2-1-36 07/17/89 14 Days 07/28/89 11 Days NA NA NA NA NA NA
8-2-1-48 07/17/89 14 Days 07/28/89 11 Days NA NA NA NA NA NA
8-2-2-18 07/17/89 14 Days 07/28/89 11 Days NA NA NA NA NA NA

8-2-2-48 07/17/89 14 Days 07/31/89 14 Days NA NA NA NA NA NA
8-2-2-78 07/17/89 14 Days 07/31/89 14 Days NA NA NA NA NA NA

000053
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Table C-ld

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 3*

-----Volatile Organics----- Semivolatile Organics

Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Time Hold Time Date TimeDate

NA

NA

NA

NA

NA

NA

NA

NA

NA

WB-3-20-LA,8 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA NA
W8-3-20-4AR,BR 08/16/89 14 Days NA NA NA NA NA NA NA
WB-3-20-5A,8 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA NA

WB-3-20-6A,B 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA NA

WB-3-30-1A,8 08/10/89 14 Days 08/17/89 7 Days NA NA NA NA NA
WB-3-4D-l A,8 08/11/89 14 Days 08/18/89 7 Days NA NA NA NA NA

WB-3-40-1 AR,BR 08/11/89 14 Days NA NA NA NA NA NA NA

WB-3-40-2A,B 08/11/89 14 Days 08/18/89 7 Days NA NA NA NA NA

WB-3-7-4A,8 07/27/89 + 14 Days 08/08/89 12 Days NA NA NA NA NA

000051
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Table C-ld

Sample Tracking of Analysis Dates and Requi red Holding Times
Organic Analysis

*SITE 3*

Field Sampling Hold

Sample ID Date Time

Volatile Organics----- Ccmivolatile Organics-

Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped
Date Time Hold Time Date Time Hold Time Date Time

WB-3-2D-4A,B 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA ' NA NA

WB-3-2D-4AR,BR 08/16/89 14 Days NA NA NA NA NA NA NA NA

WB-3-20-5A,B 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA NA NA
WB-3-20-6A,B 08/16/89 14 Days 08/23/89 7 Days NA NA NA NA NA NA
WB-3-30-lA,8 08/10/89 14 Days 08/17/89 7 Days NA NA NA NA NA NA
WB-3-40-lA,B 08/11/89 14 Days 08/18/89 7 Days NA NA NA NA NA NA
WB-3-40-1AR,BR 08/11/89 14 Days NA NA NA NA NA NA NA NA
WB-3-40-2A,B 08/11/89 14 Days 08/18/89 7 Days NA NA NA NA NA NA
WB-3-7-4A,B 07/27/89 1ays 08/08/89 12 Days NA NA NA NA NA NA

j
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Table C-le

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis

*SITE 4*

-----Volatile Organics----- Semivolatile Organick

Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Time Hold Time Date TimeDate

NA

NA

NA

NA

8-4-1-38 07/18/89 14 Days 08/01/89 14 Days NA NA NA NA NA

B-4-1-3BR 07/18/89 14 Days 08/01/89 14 Days NA NA NA NA NA
B-4-1-48 07/18/89 14 Days 08/01/89 14 Days NA NA NA NA NA

B-4-1-56 07/18/89 14 Days 07/26/89 8 Days NA NA NA NA NA

0055
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Table C-lf

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis
*SITE 5*

-----Volatile Organics-----
Field Sampling Hold Analysis Elapsed

Sample ID Date Time Date Time

----------------------Semivolatile Organics-----------------------

Extraction Extract Elapsed Analysis Analysis Elasped
Hold Time Date Time Hold Time Date Time

WB-5-lD-lA,B 08/10/89 14 Days 08/17/89 7 Days 14 Days 08/14/89 4 Days 40 Days 08/30/89 20 Days

WB-5-10-1AR,BR 08/10/89 14 Days 08/17/89 7 Days 14 Days 08/14/89 . 4 Days 40 Days 08/30/89 20 Days
WB-5-5-6A,B 07/25/89 14 Days 07/28/89 3 Days 14 Days 08/07/89 13 Days 40 Days 08/25/89 31 Days

000056

1



Table C-lg

Sample Tracking of Analysis Dates and Required Holding Times -
Organic Analysis

*SITE 6*

-----Volatile Organics----- Semivolatile Organics--

Field Sampling Hold Analysis Elapsed Extraction ' Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Time Hold Time Date TimeDate

NA

NA

NA

NA

NA

NA

NA

8-6-1-18 07/17/89 14 Days 07/27/89 10 Days NA NA NA NA NA
B-6-1-3B 07/17/89 14 Days 07/28/89 11 Days NA NA NA NA NA
8-6-1-68 07/17/89 14 Days 07/28/89 11 Days NA NA NA NA NA

8-6-2-18 07/14/89 14 Days 07/24/89 10 Days NA NA NA NA NA
8-6-2-48 07/14/89 14 Days 07/24/89 10 Days NA NA NA NA NA
8-6-2-78 07/14/89 14 Days 07/24/89 10 Days NA NA NA NA NA
8-6-2-7BR 07/14/89 14 Days NA NA NA NA NA NA NA

0057
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Table C-lh

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis
*SITE 7*

-----Volatile Organics-----

Field Sampling Hold Analysis Elapsed
Sample ID Date Time Date Time

----------------------Semivolatile Organics

Extraction Extract Elapsed Analysis Analysis Elasped
Hold Time Date Time Hold Time Date Time

---------- ---00-li ------- Illooll- ------- .....0.--- -----0.0 ....... ........0 --------

8-7-1-18 07/14/89 14 Days 07/21/89 7 Days NA NA NA NA NA NA
8-7-1-38 07/14/89 14 Days 07/27/89 13 Days NA NA NA NA NA NA
8-7-1-4B 07/14/89 14 Days 07/27/89 13·Days NA NA NA NA NA NA
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Table C-li

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis
*SITE 8*

-----Volatile Organics----- Comivolatile Organics-----------------------

Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

WB-8-10-1A,8 08/09/89 14 Days 08/17/89 8 Days 14 Days 08/14/89 5 Days 40 Days 08/30/89 21 Days

WB-8-2D-7A,B 08/03/89 14 Days 08/17/89 14 Days 14 Days 08/09/89 6 Days 40 Days 08/3.0/89 27 Days

WB-8-2D-7AR,BR 08/03/89 14 Days 08/17/89 14 Days 14 Days 08/09/89 6 Days 40 Days 08/30/89 27 Days

WB-8-3D-lA,B 08/07/89 14 Days 08/17/89 10 Days 14 Days 08/14/89 7 Days 40 Days 08/30/89 23 Days

WB-8-5A-l A,B 07/25/89 14 Days 07/28/89 3 Days 14 Days 08/07/89 13 Days 40 Days 08/25/89 31 Days

WB-8-5A-4A,B 07/25/89 14 Days 07/28/89 3 Days 14 Days 08/07/89 13 Days 40 Days 08/25/89 31 Days

WB-8-5A-7A,B 07/25/89 14 Days 07/28/89 3 Days 14 Days 08/07/89 13 Days 40 Days 08/25/89 31 Days

WB-8-6-8A,B 07/21/89 14 Days 07/29/89 8 Days 14 Days 08/03/89 13 Days 40 Days 08/14/89 24 Days
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Table C-lj

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 9*

Fietd Sampling Hold

Sample ID Date Time

·Volatile Organics----- -Semivolatile Organics-----------------------
Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Date Time Hold Time Date Time Hold Time Date Time

B-9-1-lA,B 07/13/89 14 Days 07/21/89 8 Days 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days
B-9-1-3A,B 07/13/89 14 Days 07/21/89 8 Days 14 Days 07/19/89 6 Days 40 Days 08/02/89 20 Days
8-9-1-6A,8 07/13/89 14 Days 07/21/89 8 Days 14 Days 07/19/89 6 Days 40 Days 08/02/89 20 Days

WB-9-5-6A,8 07/31/89 14 Days 08/11/89 11 Days 14 Days 08/14/89 14 Days 40 Days 08/29/89 29 Days
WB-9-6-3A,B 07/31/89 14 Days 08/12/89 12 Days 14 Days 08/14/89 14 Days 40 Days 08/26/89 26 Days
W8-9-6-4A,B 07/31/89 14 Days 08/11/89 11 Days 14 Days 08/14/89 14 Days 40 Days 08/29/89 29 Days
WB-9-7-6A,B 07/24/89 14 Days 07/28/89 4 Days 14 Days 08/07/89 14 Days 40 Days 08/25/89 32 Days

000060
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Table C-lk

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis
*SITE 10*

-----Volatile Organics----- Comivolatile Organics

Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

WB-10-10-1 A,B 08/01/89 14 Days 08/11/89 10 Days 14 Days 08/14/89 13 Days 40 Days 08/29/89 28 Days

WB-10-10-ZA,B 08/01/89 14 Days 08/11/89 10 Days 14 Days 08/14/89 13 Days 40 Days 08/29/89 28 Days

WB-10-4-5A,B 07/21/89 14 Days 07/29/89 8 Days 14 Days 08/03/89 13 Days 40 Days 08/14/89 24 Days

0061

1



Table C-ll

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 11*

-----Volatile Organics----- Scmivolatile Organics--
Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

B-11-1-lA,B 07/13/89 14 Days 07/20/89 7 Days . 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days
B-11-1-4A,B 07/13/89 14 Days 07/20/89 7 Days 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days
B-11-1-7A,B 07/13/89 14 Days 07/20/89 7 Days 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days
B-11-2-lA,B 07/13/89 14 Days 07/20/89 7 Days 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days
8-11-2-4A,B 07/13/89 14 Days 07/20/89 7 Days 14 Days 07/19/89 6 Days 40 Days 08/02/89 20 Days
8-11-2-4AR,BR 07/13/89 14 Days NA NA 14 Days 07/19/89 6 Days 40 Days 08/04/89 22 Days
B-11-2-8A,B 07/13/89 14 Days 07/20/89 7 Days 14 Days 07/19/89 6 Days 40 Days 07/29/89 16 Days

000062
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Table C-lm

Sample Tracking of Analysis Dates and Required Holding Times

Organic Analysis
*SITE 12*

-----Volatile Organics-----
Field Sampling . Hold Analysis Elapsed

Sample ID Date Time Date Time

----------------------Semivolatile Organics--

Extraction Extract Elapsed. Analysis Analysis Elasped
Hold Time Date Time Hold Time Date Time

B-12-1-5A,B 07/12/89 14 Days 07/22/89 10 Days 14 Days 07/18/89 6 Days 40 Days 08/01/89 20 Days

8-12-1-5AR,BR 07/12/89 14 Days 07/22/89 10 Days 14 Days 07/18/89 6 Days 40 Days 08/01/89 20 Days
8-12-1-7A,8 07/12/89 14 Days 07/22/89 10 Days 14 Days 07/18/89 6 Days 40 Days 08/01/89 20 Days

B-12-1-8A,B 07/12/89 14 Days 07/24/89 12 Days 14 Days 07/18/89 6 Days 40 Days 08/01/89 20 Days

B-12-2-lA,B 07/12/89 14 Days 07/20/89 8 Days 14 Days 07/18/89 6 Days 40 Days 07/31/89 19 Days

B-12-2-4A,B 07/12/89 14 Days 07/20/89 8 Days 14 Days 07/18/89 6 Days 40 Days 07/31/89 19 Days
B-12-2-6A,B 07/12/89 14 Days 07/22/89 10 Days 14 Days 07/18/89 6 Days 40 Days 07/31/89 19 Days
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Table C-ln

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*SITE 13*

-----Volatile organics----- . Ccmivolatile Organics---
Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

W8-13-1-5A,B 07/19/89 14 Days 07/28/89 9 Days 14 Days 07/24/89 5 Days 40 Days 08/09/89 21 Days
WB-13-2-LA,B 07/19/89 14 Days 07/29/89 10 Days 14 Days 07/24/89 5 Days 40 Days 08/09/89 21 Days
WB-13-2-5A,B 07/19/89 14 Days 07/29/89 10 Days 14 Days 07/26/89 7 Days 40 Days 08/09/89 21 Days
WB-13-3-lA,B 07/20/89 14 Days 07/29/89 9 Days 14 Days 08/03/89 14 Days 40 Days 08/14/89 25 Days
WB-13-3-6A,B 07/20/89 14 Days 07/29/89 9 Days 14 Days 08/03/89 14 Days 40 Days 08/14/89 25 Days
WB-13-3-6AR,BR 07/20/89 14 Days 07/29/89 9 Days 14 Days NA NA 40 Days NA NA
WB-13-3-7A 07/20/89 14 Days 07/29/89 9 Days 14 Days 08/03/89 14 Days 40 Days 08/14/89 25 Days
WB-13-4-5A,8 07/20/89 14 Days 07/29/89 9 Days 14 Days 08/03/89 14 Days 40 Days 08/14/89 25 Days
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Table C-2a

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis
*BACKGROUND BORINGS*

-----------Metals------------ ----------Mercury--------,-- ------------TPH------------

Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

BB-1-5A,B 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/01/89 21 Days

BB-1-7A,8 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/03/89 23 Days

BB-1-9A,B 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/03/89 23 Days

BB-2-l A,B 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/03/89 23 Days

BB-2-5A,B 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/03/89 23 Days

88-2-BA,8 07/11/89 6 Months 08/08/89 28 Days 28 Days 08/04/89 24 Days 28 Days 08/03/89 23 Days

*0065
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Table C-2b

Sample Tracking of Analysis Dates and Required Holding Time
1norganic Analysis

*SITE 1*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

8-1-1-28 07/19/89 NA NA NA NA NA NA 28 Days 08/01/89 13 Days
B-1-1-38 07/19/89 NA NA NA NA NA NA 28 Days 08/01/89 13 Days

000066
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Table C-2c

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis

*SITE 2*

-----------Metals------------ ----------Mercury----------- ------------TPH------------

Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

NA

NA

NA

NA

NA

NA

8-2-1-18 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

8-2-1-38 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

B-2-1-4B 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

B-2-2-1B 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

B-2-2-4B 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

B-2-2-7B 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days

0067

1

1



Table C-2d

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 3*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

WB-3-20-4A,8 08/16/89 6 Months 10/02/89 47 Days 28 Days 09/01/89 16 Days 28 Days 08/28/89 12 Days
WB-3-2D-4AR,BR 08/16/89 6 Months 10/02/89 47 Days 28 Days 09/01/89 16 Days 28 Days 08/28/89 12 Days
WB-3-2D-5A,B 08/16/89 6 Months 10/02/89 47 Days 28 Days 09/01/89 16 Days 28 Days 08/28/89 12 Days

WB-3-20-6A,B 08/16/89 6 Months 10/02/89 47 Days 28 Days 09/01/89 16 Days 28 Days 08/28/89 12 Days

WB-3-30-lA,B 08/10/89 6 Months 10/02/89 53 Days 28 Days 08/31/89 21 Days 28 Days 08/25/89 15 Days
WB-3-40-lA,B 08/11/89 6 Months 09/18/89 38 Days 28 Days 08/31/89 20 Days 28 Days 08/25/89 14 Days
WB-3-4D-lAR,BR 08/11/89 6 Months 09/18/89 38 Days 28 Days 08/31/89 20 Days 28 Days 08/25/89 14 Days
WB-3-LD-ZA,8 08/11/89 6 Months 09/18/89 38 Days 28 Days 08/31/89 20 Days 28 Days 08/25/89 14 Days
WB-3-7-4A,B 07/27/89 6 Months 08/17/89 21 Days 28 Days 08/21/89 25 Days 28 Days 08/14/89 18 Days

000068
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Table C-2e

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 4*

-----------Metals------------ ----------Mercury----------- ------------TPH------------

Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

NA

NA

NA

NA

B-4-1-3B 07/18/89 NA NA NA NA NA 28 Days 08/08/89 21 Days
8-4-1-3BR 07/18/89 NA NA NA NA NA 28 Days 08/08/89 21 Days

B-4-1-48 07/18/89 NA NA NA NA NA 28 Days 08/08/89 21 Days

B-4-1-5B 07/18/89 NA NA NA NA NA 28 Days 08/08/89 21 Days

260069
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Table C-2f

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis
*SITE 5*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field ;ampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

WB-5-10-lA,B 08/10/89 6 Months 10/02/89 53 Days 28 Days 08/31/89 21 Days 28 Days 08/25/89 15 Days
WB-5-10-1AR,BR 08/10/89 6 Months 10/02/89 53 Days 28 Days 08/31/89 21 Days 28 Days 08/25/89 15 Days
WS-5-5-6A,8 07/25/89 6 Months 09/23/89 60 Days 28 Days 08/21/89 27 Days 28 Days 08/22/89 28 Days

000070
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Table C-2g

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 6*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

NA

NA

NA

NA

NA

NA

NA

8-6-1-18 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days
8-6-1-38 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days
B-6-1-6B 07/17/89 NA NA NA NA NA 28 Days 08/03/89 17 Days
8-6-2-1B 07/14/89 NA NA NA NA NA 28 Days 08/08/89 25 Days
8-6-2-48 07/14/89 NA NA NA NA NA 28 Days 08/08/89 25 Days
8-6-2-78 07/14/89 NA NA NA NA NA 28 Days 08/10/89 27 Days
8-6-2-7BR 07/14/89 NA NA NA NA NA 28 Days NA NA
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Table C-2h

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 7*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

8-7-1-18 07/14/89 NA NA NA NA NA NA 28 Days 08/08/89 25 Days
8-7-1-38 07/14/89 NA NA NA NA NA NA 28 Days 08/08/89 25 Days
B-7-1-48 07/14/89 NA NA NA NA NA NA 28 Days 08/08/89 25 Days
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Table C-2i

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis
*SITE 8*

-----------Metals------------ ----------Mercury----------- ------------TPH------------

Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

WB-8-10-1 A,B 08/09/89 6 Months 10/02/89 54 Days 28 Days 08/31/89 22 Days 28 Days 08/25/89 16 Days

WB-8-20-7A,8 08/03/89 6 Months 09/18/89 46 Days 28 Days 08/31/89 28 Days 28 Days 08/22/89 19 Days

WB-8-2D-7AR,BR 08/03/89 6 Months 09/18/89 46 Days 28 Days 08/31/89 28 Days 28 Days 08/22/89 19 Days
WB-8-3D-l A,B 08/07/89 6 Months 10/02/89 56 Days 28 Days 08/31/89 24 Days 28 Days 08/25/89 18 Days

WB-8-5A-l A,B 07/25/89 6 Months 09/13/89 50 Days 28 Days 08/21/89 27 Days 28 Days 08/22/89 28 Days

WB-8-5A-4A,B 07/25/89 6 Months 09/13/89 50 Days 28 Days 08/21/89 27 Days 28 Days 08/22/89 28 Days

WB-8-5A-7A,B 07/25/89 6 Months 09/13/89 50 Days 28 Days 08/21/89 27 Days 28 Days 08/22/89 28 Days

WB-8-6-8A,B 07/21/89 6 Months 08/17/89 27 Days 28 Days 08/15/89 25 Days 28 Days 08/14/89 24 Days

10073
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Table C-2J

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis
*SITE 9* ·

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample 10 Date Time Date Time Time Date Time Time Date Time

B-9-1-lA,B 07/13/89 6 Months 08/17/89 35 Days NA - NA NA 28 Days 08/08/89 26 Days
B-9-1-3A,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

B-9-1-6A,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

WB-9-5-6A,B 07/31/89 6 Months 10/02/89 63 Days NA NA NA 28 Days 08/24/89 24 Days

WB-9-6-3A,8 07/31/89 6 Months 10/02/89 63 Days NA NA NA 28 Days 08/24/89 24 Days
WB-9-6-LA,8 07/31/89 6 Months 10/02/89 63 Days NA NA NA 28 Days 08/24/89 24 Days
WB-9-7-6A,B 07/24/89 6 Months 09/13/89 51 Days NA NA NA 28 Days 08/14/89 21 Days

000071
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Table C-2k

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis

*SITE 10*

-----------Metals------------ ----------Mercury----------- ------------TPH------------

Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

NA

NA

NA

WB-10-10-1 A,B 08/01/89 6 Months 10/02/89 62 Days NA NA 28 Days 08/25/89 24 Days

WS-10-10-2A,B 08/01/89 6 Months 10/02/89 62 Days NA NA 28 Days 08/25/89 24 Days

WB-10-4-5A,B 07/21/89 6 Months 08/17/89 27 Days NA NA 28 Days 08/14/89 24 Days

0075
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Table C-2l

Sample Tracking of Analysis Dates and Required Holding Time

Inorganic Analysis
*SITE 11*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample 11 Date Time Date Time Time Date Time Time Date Time

B-11-1-lA,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

8-11-1-LA,8 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days
B-11-1-7A,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

B-11-2-lA,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

8-11-2-LA,B 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days

B-11-2-4AR,BR 07/13/89 6 Months 08/17/89 35 Days NA NA NA 28 Days 08/08/89 26 Days
8-11-2-BA,B 07/13/89 6 Months 08/17/89 35 Days NA . NA NA 28 Days 08/08/89 26 Days
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Table C-2m

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 12*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

B-12-1-5A,B 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
8-12-1-5AR,BR 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
8-12-1-7A,8 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
8-12-1-8A,B 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
8-12-2-1 A,B 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
B-12-2-4A,B 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
8-12-2-6A,B 07/12/89 6 Months 08/08/89 27 Days 28 Days 08/08/89 27 Days 28 Days 08/08/89 27 Days
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Table C-2n

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis

*SITE 13*

-----------Metals------------ ----------Mercury----------- ------------TPH------------
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped Hold Analysis Elapsed

Sample ID Date Time Date Time Time Date Time Time Date Time

WB-13-1-5A,B 07/19/89 6 Months 08/08/89 20 Days NA NA NA 28 Days 08/01/89 13 Days
WB-13-2-4A,B 07/19/89 6 Months 08/08/89 20 Days NA NA NA 28 Days 08/01/89 13 Days
WB-13-2-5A,B 07/19/89 6 Months 08/08/89 20 Days NA NA NA 28 Days 08/01/89 13 Days
W8-13-3-l A,B 07/20/89 6 Months 08/17/89 28 Days NA NA NA 28 Days 08/14/89 25 Days
WB-13-3-6A,8 07/20/89 6 Months 08/17/89 28 Days NA NA NA 28 Days 08/14/89 25 Days
WB-13-3-6AR,BR 07/20/89 6 Months 08/17/89 28 Days NA NA NA 28 Days 08/14/89 25 Days
W8-13-3-7A 07/20/89 6 Months 08/17/89 28 Days NA NA NA 28 Days 08/14/89 25 Days
WB-13-4-5A,B 07/20/89 6 Months 08/17/89 28 Days NA NA NA 28 Days 08/14/89 25 Days
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Table D-la

Organic Analysis Results: Volatile Organic Compounds
*BACKGROUND BORING*

Field Sample ID BB-1-5B BB-1-7B BB-1-9B BB-2-18 BB-2-5B B8-2-8B

Sample Matrix Soil Soil Soil Soil Soi l * Soil

Percent Moisture (%) 16 23 10 15 12 25

MDL Results Results Results Results Results Results

(Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013
Bromomethane 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

Vinyl Chloride 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013
Chloroethane 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

Methylene Chloride 0.005 0.006 0.0065 0.0056 0.007 0.0091 0.008
Acetone 0.010 0.014 0.017 0.016 < 0.012* < 0.011 0.056
Carbon Disulfide 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
1,1-Dichloroethene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
1,1-Dichloroethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

trans-1,2-Dichloroethene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
Chloroform 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 · < 0.0057 < 0.0067
1,2-Dichloroethane 0.005 < 0.006 < 0.0065 . < 0.0056 < 0.0059 < 0.0057 < 0.0067
2-Butanone 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

1,1,1-Trichloroethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
Carbon Tetrachloride 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Vinyl Acetate 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013
Bromodichloromethane 0.005 < 0.006 < 0.0065 < 0.0056 . < 0.0059 < 0.0057 < 0.0067
1,2-Dichloropropane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

trans-1,3-Dichloropropene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
Trichloroethene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
Dibromochloromethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

1,1,2-Trichloroethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067
Benzene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

* Compound present below measurable detection limit.
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Table D-la (continued)

Organic Analysis Results: Volatile Organic Compounds
*BACKGROUND BORING*

Field Sample ID BB-1-5B BB-1-78 BB-1-9B BB-2-18 BB-2-58 BB-2-8B

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 16 23 10 15 12 25

MDL Results Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Conpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

2-Chloroethylvinyl ether 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013
Bromoform 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

4-Methyl-2-Pentanone 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

2-Hexanone 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

Tetrachloroethene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067.

1,1,2,2-Tetrachloroethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Toluene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Chlorobenzene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Ethylbenzene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Styrene 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Total Xylenes 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

1,2-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

1,3-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

1,4-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.011 < 0.012 < 0.011 < 0.013

Trichlorofluoromethane 0.005 < 0.006 < 0.0065 < 0.0056 < 0.0059 < 0.0057 < 0.0067

Surrogates:

1,2-Dichloroethane-d4 70-121 89 86 85 85 89 87
Toluene-d8 81-117 97 100 117 99 103 114

4-Bromofluorobenzene 74-121 95 95 96 87 95 93

* Compound present below measurable detection limit.
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Table D-lb

Organic Analysis Results: Volatile Organic Compounds
*SITE 1*

Field Sample ID B-1-1-2B B-1-1-3B

Sample Matrix Soil Soil

Percent Moisture (%) · 3 12

MDL Results Results

(mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate
Compound Limits % Recovery % Recovery

Chloromethane 0.010 < 0.010 < 0.011

Bromomethane 0.010 < 0.010 < 0.011

Vinyl Chloride O.010 < O.010 < O.011

Chloroethane 0.010 < 0.010 < 0.011

Methylene Chloride 0.005 < 0.0052 0.010

Acetone 0.010 0.025 0.150

Carbon Disulfide 0.005 < 0.0052 < 0.0057

1,1-Dichloroethene 0.005 < 0.0052 < 0.0057

1,1-Dichloroethane 0.005 < 0.0052 < 0.0057

trans-1,2-Dichloroethene 0.005 < 0.0052 < 0.0057

Chloroform 0.005 < 0.0052 < 0.0057

1,2-Dichloroethane 0.005 < 0.0052 < 0.0057

2-Butanone 0.010 < 0.010 < 0.011*

1,1,1-Trichloroethane 0.005 < 0.0052 < 0.0057

Carbon Tetrachloride 0.005 < 0.0052 < 0.0057

Vinyl Acetate O.010 < O.010 < O.011

Bromodichloromethane 0.005 < 0.0052 < 0.0057

1,2-Dichloropropane 0.005 < 0.0052 < 0.0057

trans-1,3-Dichloropropene 0.005 < 0.0052 < 0.0057

Trichloroethene 0.005 < 0.0052 < 0.0057

Dibromochloromethane 0.005 < 0.0052 < 0.0057

1,1,2-Trichloroethane 0.005 < 0.0052 < 0.0057

Benzene 0.005 < 0.0052 < 0.0057

* Compound present below measurable detection limit.
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Table D-lb (continued)

Organic Analysis Results: Volatile Organic Compounds

*SITE 1*

Field Sample ID 8-1-1-28 8-1-1-38

Sample Matrix Soil Soil

Percent Moisture (%) 3 12

MDL Results Results

(rng/Kg) ( mg/Kg) ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate

Compound Limits % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0052 < 0.0057

2-Chloroethylvinyl ether 0.010 < 0.010 < 0.011

Bromoform 0.005 < 0.0052 < 0.0057

4-Methyl-2-Pentanone 0.010 < 0.010 < 0.011

2-Hexanone 0.010 < 0.010 < 0.011

Tetrachloroethene 0.005 < 0.0052 < 0.0057

1,1,2,2-Tetrachloroethane 0.005 < 0.0052 < 0.0057

Toluene 0.005 < 0.0052 < 0.0057*

Chlorobenzene 0.005 < 0.0052 < 0.0057

Ethylbenzene 0.005 < 0.0052 < 0.0057

Styrene 0.005 < 0.0052 < 0.0057

Total Xylenes 0.005 < 0.0052 < 0.0057

1,2-Dichlorobenzene 0.010 < 0.010 < 0.011

1,3-Dichlorobenzene 0.010 < 0.010 < 0.011

1,4-Dichlorobenzene 0.010 < 0.010 < 0.011

Trichlorofluoromethane 0.005 < 0.010* < 0.011*

Surrogates:

1,2-Dichloroethane-d4 70-121 103 92

Toluene-d8 81-117 122 OC 99

4-Bromofluorobenzene 74-121 110 90

* Compound present below measurable detection limit.
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Table D-lc

Organic Analysis Results: Volatile Organic Compounds
*SITE 2*

Field Sample ID 8-2-1-18 8-2-1-38 8-2-1-48 8-2-2-18 8-2-2-48 B-2-2-7B

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 19 18 10 14 21

MDL Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013
Bromomethane 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013
Vinyl Chloride 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013
Chloroethane 0.010 < 0.0165 < 0.0125 < 0.0125 <,0.011 < 0.012 < 0.013
Methylene Chloride 0.005 < 0.0081* 0.025 0.026 0.022 0.0081 0.014
Acetone 0.010 0.047 0.017 0.018 0.013 0.017 0.018
Carbon Disulfide 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
1,1-Dichloroethene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

1,1-Dichloroethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

trans-1,2-Dichloroethene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Chloroform 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
1,2-Dichloroethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
2-Butanone 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013
1,1,1-Trichloroethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Carbon Tetrachloride 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Vinyl Acetate 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013
Bromodichloromethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
1,2-Dichloropropane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
trans-1,3-Dichloropropene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Trichloroethene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Dibromochloromethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
1,1,2-Trichloroethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064
Benzene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056* < 0.0058 < 0.0064

* Compound present below measurable detection limit.
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Table D-lc (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 2*

Field Sample ID 8-2-1-18 B-2-1-3B B-2-1-48 8-2-2-18 8-2-2-48 8-2-2-78

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 19 18 10 14 21

MDL Results Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

2-Chloroethylvinyl ether 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

Bromoform 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

4-Methyl-2-Pentanone 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

2-Hexanone 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

Tetrachloroethene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

1,1,2,2-Tetrachloroethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

Toluene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056* < 0.0058* < 0.0064*

Chlorobenzene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

Ethylbenzene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

Styrene 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

Total Xylenes 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

1,2-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

1,3-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

1,4-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0125 < 0.011 < 0.012 < 0.013

Trichlorofluoromethane 0.005 < 0.0081 < 0.0062 < 0.0061 < 0.0056 < 0.0058 < 0.0064

Surrogates:

1,2-Dichloroethane-64 70-121 102 100 102 98 97 95
Toluene-d8 81-117 100 109 105 113 99 108

4-Bromofluorobenzene 74-121 91 94 96 102 98 91

* Compound present below measurable detection limit.
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Table D-ld

Organic Analysis Results: Volatile Organic Compounds
*SITE 3*

Field Sample ID WB-3-2D-4B WB-3-2D-5B WB-3-20-68 WB-3-3D-18 W8-3-40-1B WB-3-4D-2B WB-3-7-4B

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 17 22 16 14 12 13 17

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
Bromomethane 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
Vinyl Chloride 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
Chloroethane 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
Methylene Chloride 0.005 < 0.0060 0.015 0.014 0.007 0.012 < 0.0069 < 0.0060*
Acetone 0.010 0.016 0.023 0.021 0.022 0.017 < 0.011* 0.013
Carbon Disulfide 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

1,1-Dichloroethene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

1,1-Dichloroethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
trans-1,2-Dichloroethene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
Chloroform 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058* < 0.0068 < 0.0069 < 0.0060
1,2-Dichloroethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
2-Butanone 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
1,1,1-Trichloroethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
Carbon Tetrachloride 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
Vinyl Acetate 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012
Bromodichloromethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
1,2-Dichloropropane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
trans-1,3-Dichloropropene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 . < 0.0069 < 0.0060
Trichloroethene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
Dibromochloromethane 0.005 < 0.0060 < 0.0064 < 0.0060 <· 0.0058 < 0.0068 < 0.0069 < 0.0060
1,1,2-Trichloroethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060
Benzene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

* Compound present below measurable detection limit.
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Table D-ld (continued)

Organic Analysis Results: Volatile Organic Compounds

*SITE 3*

Field Sample ID WB-3-20-48 WB-3-2D-58 WB-3-20-63 WB-3-3D-lB WB-3-4D-l B WB-3-40-28 WB-3-7-4B

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 17 22 16 14 12 13 17

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

2-Chloroethylvinyl ether 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

Bromoform 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

4-Methyl-2-Pentanone 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

2-Hexanone 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

Tetrachloroethene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

1,1,2,2-Tetrachloroethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

Toluene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068* < 0.0069 < 0.0060

Chlorobenzene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

Ethylbenzene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

Styrene 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

Total Xylenes 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

1,2-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

1,3-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

1,4-Dichlorobenzene 0.010 < 0.012 < 0.013 < 0.012 < 0.012 < 0.011 < 0.011 < 0.012

Trichlorofluoromethane 0.005 < 0.0060 < 0.0064 < 0.0060 < 0.0058 < 0.0068 < 0.0069 < 0.0060

Surrogates:

1,2-Dichloroethane-d4 70-121 109 100 95 86 98 100 101

Toluene-d8 81-117 105 104 102 94 102 99 93
4-Bromofluorobenzene 74-121 103 104 95 91 97 98 91

* Compound present below measurable detection limit.

- /7/:i:El I 4.--.'-Iii &...'...':I -d*....4

00 C.



=AU == 02=7=, &66@, 6AUW.-A ;·.·.' 47A-CJ Z'..... e i

Table D-le

Methanol

MDL MDL Results+ Results+ Results+

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt.

1-4-1-58

Soil

9

Results

(mg/Kg)

Dry Wt.

Organic Analysis Results: Volatile Organic Compounds '
*SITE 4*

Field Sample ID 8-4-1-38 8-4-1-3BR 8-4-1-48

Sample Matrix Soil Soil Soil

Percent Moisture (%) ' 15 14 12

Control Control Surrogate Surrogate Surrogate Surrogate

Cornpound Limits Limits % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Bromomethane 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Vinyl Chloride 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Chloroethane 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Methylene Chloride 0.005 1.000 1.400 2.600 1.600 0.011

Acetone 0.010 2.000 4.400 6.900 3.400 0.082

Carbon Disulfide 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,1-Dichloroethene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,1-Dichloroethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

trans-1,2-Dichloroethene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Chloroform 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,2-Dichloroethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055
2-Butanone 0.010 2.000 < 2.400 < 2.300 < 2.300 0.019

1,1,1-Trichloroethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Carbon Tetrachtoride 0.005 1.000, < 1.200 < 1.200 < 1.150 < 0.0055

Vinyl Acetate 0.010 2.000 < 1.200 < 1.200 < 1.150 < 0.011
Bromodichloromethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,2-Dichloropropane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

trans-1,3-Dichloropropene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Trichloroethene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Dibromochloromethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,1,2-Trichtoroethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Benzene 0.005 1.000 < 1.200 < 1.200 < 1.150 0.013

000087
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Table D-le (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 4*

Field Sample ID B-4-1-3B 8-4-1-3BR 8-4-1-48 B-4-1-5B

Sample Matrix Soil Soil Soil Soil

Percent Moisture (%) 15 14 12 9

Methanol

MDL MDL Results+ Results+ Results+ Results

(mg/Kg) (mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)

Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Control Surrogate Surrogate Surrogate Surrogate

Compound Limits Limits % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

2-Chloroethylvinyl ether 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Bromoform 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

4-Methyl-2-Pentanone 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

2-Hexanone 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Tetrachloroethene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

1,1,2,2-Tetrachloroethane 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Toluene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055*

Chlorobenzene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Ethylbenzene 0.005 1.000 < 1.200 < 1.200 1.500 0.056

Styrene 0.005 1.000 < 1.200 < 1.200 < 1.150 < 0.0055

Total Xylenes 0.005 1.000 < 1.200* € 1.200* 3.100 0.087

1,2-Dichlorobenzene 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

1,3-Dichlorobenzene 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

1,4-Dichlorobenzene 0.010 2.000 < 2.400 < 2.300 < 2.300 < 0.011

Trichlorofluoromethane 0.005 1.000 < 2.400* < 2.300* < 2.300* < 0.0055

Surrogates:

1,2-Dichloroethane-d4 70-121 70 92 86
Toluene-d8 81-117 104 94 94

4-Bromofluorobenzene 74-121 109 100 100

* Compound present below measurable detection limit.

+ Results represent a methanol extraction/purge and trap analysis.
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Table D-lf

Organic Analysis Results: Volatile Organic Compounds
*SITE 5*

Field Sample ID WB-5-10-18 WB-5-lD-1BR WB-5-5-68

Sample Matrix Soil Soil Soil

Percent Moisture (%) 20 20 23

MDL Results Results Results

(mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate
Cornpound Limits % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.0125 < 0.0125 < 0.0130

Bromomethane 0.010 < 0.0125 < 0.0125 < 0.0130

Vinyl Chloride 0.010 < 0.0125 < 0.0125 < 0.0130

Chloroethane 0.010 < 0.0125 < 0.0125 < 0.0130

Methylene Chloride 0.005 0.0062 0.027 0.0078
Acetone 0.010 0.015 0.063 0.034

Carbon Disulfide 0.005 < 0.00625 < 0.00625 < 0.0065
1,1-Dichloroethene 0.005 < 0.00625 < 0.00625 < 0.0065

1,1-Dichloroethane 0.005 < 0.00625 < 0.00625 < 0.0065

trans-1,2-Dichloroethene 0.005 < 0.00625 < 0.00625 < 0.0065
Chloroform 0.005 < 0.00625 < 0.00625 < 0.0065

1,2-Dichloroethane 0.005 < 0.00625 < 0.00625 < 0.0065
2-Butanone 0.010 < 0.0125 < 0.0125 < 0.0130

1,1,1-Trichloroethane 0.005 < 0.00625 < 0.00625 < 0.0065
Carbon Tetrachloride 0.005 < 0.00625 < 0.00625 < 0.0065

Vinyl Acetate 0.010 < 0.0125 < 0.0125 < 0.0130
Bromodichloromethane 0.005 < 0.00625 < 0.00625 < 0.0065

1,2-Dichloropropane 0.005 < 0.00625 < 0.00625 < 0.0065

trans-1,3-Dichloropropene 0.005 < 0.00625 < 0.00625 < 0.0065
Trichloroethene 0.005 < 0.00625 < 0.00625 < 0.0065
Dibromochloromethane 0.005 < 0.00625 < 0.00625 < 0.0065

1,1,2-Trichloroethane 0.005 < 0.00625 < 0.00625 < 0.0065
Benzene 0.005 < 0.00625 < 0.00625 < 0.0065

* Compound present below measurable detection limit.
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Table D-lf (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 5*

Field Sample ID We-5-lD-18 WB-5-lD-1BR WB-5-5-6B

Sample Matrix Soil Soil Soil

Percent Moisture (%) 20 20 23

MDL Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.00625 < 0.00625 < 0.0065

2-Chloroethylvinyl ether 0.010 < 0.0125 < 0.0125 < 0.0130

Bromoform 0.005 < 0.00625 < 0.00625 < 0.0065

4-Methyl-2-Pentanone 0.010 < 0.0125 < 0.0125 < 0.0130

2-Hexanone 0.010 < 0.0125 < 0.0125 < 0.0130

Tetrachloroethene 0.005 < 0.00625 < 0.00625 < 0.0065

1,1,2,2-Tetrachloroethane 0.005 < 0.00625 < 0.00625 < 0.0065

Toluene 0.005 < 0.00625 < 0.00625 < 0.0065

Chlorobenzene 0.005 < 0.00625 < 0.00625 < 0.0065

Ethylbenzene 0.005 < 0.00625 < 0.00625 < 0.0065

Styrene 0.005 < 0.00625 < 0.00625 < 0.0065

Total Xylenes 0.005 < 0.00625 < 0.00625 < 0.0065

1,2-Dichlorobenzene 0.010 < 0.0125 < 0.0125 < 0.0130

1,3-Dichlorobenzene 0.010 < 0.0125 < 0.0125 < 0.0130

1,4-Dichlorobenzene 0.010 < 0.0125 < 0.0125 < 0.0130

Trichlorofluoromethane 0.005 < 0.00625 < 0.00625 < 0.0065

Surrogates:

1,2-Dichloroethane-d4 70-121 88 100 95
Toluene-d8 81-117 94 122 oc 103

4-Bromofluorobenzene 74-121 89 100 96
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Table D-lg

Organic Analysis Results: Volatile Organic Compounds
*SITE 6*

Field Sample ID 8-6-1-18 B-6-1-38 B-6-1-68 B-6-2-1B B-6-2-48 B-6-2-7B

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 9 16 14 13 18 24

MDL Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) 4 (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recoyery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135
Bromomethane 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135

Vinyl Chloride 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135
Chloroethane 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135

Methylene Chloride 0.005 < 0.0055* 0.0095 0.0093 < 0.0060 < 0.0065 < 0.0070
Acetone . 0.010 0.015 < 0.012* 0.015 0.014 0.016 0.059
Carbon Disulfide 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
1,1-Dichloroethene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

1,1-Dichloroethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

trans-1,2-Dichloroethene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Chloroform 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
1,2-Dichloroethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
2-Butanone 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135

1,1,1-Trichloroethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Carbon Tetrachloride 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Vinyl Acetate 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135
Bromodichloromethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

1,2-Dichloropropane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
trans-1,3-Dichloropropene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Trichloroethene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Dibromochloromethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
1,1,2-Trichloroethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070
Benzene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

* Compound present below measurable detection limit.
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Table D-lg (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 6*

Field Sample ID B-6-1-18 8-6-1-38 8-6-1-68 B-6-2-19 B-6-2-4B B-6-2-7B

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 9 16 14 13 18 24

MDL Results Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) .( mg/Kg) ( mg/Kg) ( mg/Kg). ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery -

cis-1,3-Dichloropropene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

2-Chloroethylvinyl ether 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135

Bromoform 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

4-Methyl-2-Pentanone 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135

2-Hexanone 0.010 < 0.011 < 0.012 < 0.012 < 0.0115 < 0.0125 < 0.0135
Tetrachloroethene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

1,1,2,2-Tetrachloroethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Toluene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Chlorobenzene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Ethylbenzene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Styrene 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Total Xylenes 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

1,2-Dichlorobenzene 0.010 < 0.011 < 0.012 < 0.012 < 0.0120 < 0.0125 < 0.0135

1,3-Dichlorobenzene 0.010 < 0.011 < 0.012 < 0.012 < 0.0120 < 0.0125 < 0.0135

1,4-Dichlorobenzene 0.010 < 0.011 < 0.012 < 0.012 < 0.0120 < 0.0125 < 0.0135

Trichlorofluoromethane 0.005 < 0.0055 < 0.0060 < 0.0059 < 0.0060 < 0.0065 < 0.0070

Surrogates:

1,2-Dichloroethane-d4 70-121 96 110 100 110 112 113

Toluene-d8 81-117 113 112 108 104 112 115

4-Bromofluorobenzene 74-121 105 102 110 101 107 107

* Compound present below measurable detection limit.
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Table D-lh

Organic Analysis Results: Volatile Organic Compounds
*SITE 7*

Field Sample ID B-7-1-1B 8-7-1-38 8-7-1-48

Sample Matrix Soil Soil Soil

Percent Moisture (%) 12 4 15
Methanol

MDL MDL Results Results+ Results+

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Control Surrogate Surrogate Surrogate

Corrpound Limits Limits % Recovery % Recovery % Recovery

Chloromethane 0.010 2.000 < 0.0115 < 2.100 < 2.400
Bromomethane 0.010 2.000 < 0.0115 < 2.100 < 2.400

Vinyl Chloride 0.010 2.000 < 0.0115 < 2.100 < 2.400
Chloroethane 0.010 2.000 <.0.0115 < 2.100 < 2.400

Methylene Chloride 0.005 1.000 < 0.0060* 4.100 3.800
Acetone 0.010 2.000 < 0.0115* 7.500 5.400

Carbon Disulfide 0.005 1.000 < 0.0060 < 1.050 < 1.200
1,1-Dichloroethene 0.005 1.000 < 0.0060 < 1.050 < 1.200

1,1-Dichloroethane 0.005 1.000 < 0.0060 < 1.050 < 1.200

trans-1,2-Dichloroethene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Chloroform 0.005 1.000 < 0.0060 < 1.050 < 1.200

1,2-Dichloroethane . 0.005 1.000 < 0.0060 < 1.050 < 1.200

2-Butanone 0.010 2.000 < 0.0115 < 2.100 < 2.400

1,1,1-Trichloroethane 0.005 1.000 < 0.0060 < 1.050 < 1.200

Carbon Tetrachloride 0.005 1.000 < 0.0060 < 1.050 < 1.200

Vinyl Acetate 0.010 2.000 < 0.0115 < 1.050 < 1.200
Bromodichloromethane 0.005 1.000 < 0.0060 < 1.050 < 1.200

1,2-Dichloropropane 0.005 1.000 < 0.0060 < 1.050 < 1.200

trans-1,3-Dichloropropene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Trichloroethene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Dibromochloromethane 0.005 1.000 < 0.0060 < 1.050 < 1.200

1,1,2-Trichloroethane 0.005 1.000 < 0.0060 < 1.050 < 1.200
8enzene 0.005 1.000 < 0.0060 < 1.050 < 1.200

* Compound present below measurable detection limit.
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Table D-lh (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 7*

Field Sample ID B-7-1-1B B-7-1-38 B-7-1-4B

Sample Matrix Soil Soil Soil

Percent Moisture (%) 12 4 15

Methanol

MDL MDL Results Results+ Results+

(mg/Kg) (mg/Kg) ( mg/Kg) ( mg/Kg) ( rrig/Kg)

Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Control Surrogate Surrogate Surrogate

Compound Limits Limits % Recovery X Recovery % Recovery

cis-1,3-Dichloropropene 0.005 1.000 < 0.0060 < 1.050 < 1.200

2-Chloroethylvinyl ether 0.010 2.000 < 0.0115 < 2.100 < 2.400

Bromoform 0.005 1.000 < 0.0060 < 1.050 < 1.200

4-Methyl-2-Pentanone 0.010 2.000 < 0.0115 < 2.100 < 2.400

2-Hexanone 0.010 2.000 < 0.0115 < 2.100 < 2.400

Tetrachloroethene 0.005 1.000 < 0.0060 < 1.050 < 1.200

1,1,2,2-Tetrachloroethane 0.005 1.000 < 0.0060 < 1.050 < 1.200

Toluene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Chlorobenzene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Ethylbenzene 0.005 1.000 < 0.0060 < 1.050 < 1.200

Styrene . 0.005 1.000 < 0.0060 < 1.050 < 1.200

Total Xylenes 0.005 1.000 < 0.0060 1.800 < 1.200*

1,2-Dichlorobenzene 0.010 2.000 < 0.0115 < 2.100 < 2.400

1,3-Dichlorobenzene 0.010 2.000 < 0.0115 < 2.100 < 2.400

1,4-Dichlorobenzene 0.010 2.000 < 0.0115 < 2.100 < 2.400

Trichlorofluoromethane 0.005 1.000 < 0.0060 < 1.050 <

Surrogates:

1,2-Dichloroethane-d4 70-121 89 91

Toluene-d8 81-117 92 111

4-Bromofluorobenzene 74-121 96 105

* Compound present below measurable detection limit.
+ Results represent a methanol extraction/purge and trap analysis.
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Table D-li

Organic Analysis Results: Volatile Organic Compounds
*SITE 8*

Field Sample ID WB-8-10-18 WB-8-2D-7B WB-8-2D-7BR WB-8-3D-18 W8-8-5A-18 WB-8-5A-48 WB-8-5A-7B WB-8-6-88

Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 14 26 26 12 11 12 16 26

MDL Results Results Results Results Results Results Results Results
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
Bromomethane 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
Vinyl Chloride 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
Chloroethane 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
Methylene Chloride 0.005 0.007 < 0.0068* 0.0094 0.0057 < 0.0056 0.0068 < 0.006* < 0.0068
Acetone 0.010 0.020 0.028 0.061 0.033 < 0.011 0.074 0.045 0.030
Carbon Disulfide 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
1,1-Dichloroethene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
1,1-Dichloroethane 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
trans-1,2-Dichloroethene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Chloroform 0.005 < 0.0058 < 0.0068* < 0.0068* < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
1,2-Dichloroethane 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
2-Butanone 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
1,1,1-Trichloroethane 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Carbon Tetrachloride 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Vinyl Acetate 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135
Bromodichloromethane 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
1,2-Dichloropropane 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
trans-1,3-Dichloropropene 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Trichloroethene 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Dibromochloromethane 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
1,1,2-Trichloroethane 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068
Benzene 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

* Compound present below measurable detection limit.
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Table D-li (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 8*

Field Sample ID WB-8-lD-19 WB-8-20-78 WB-8-20-7BR WB-8-30-18 WB-8-5A-lB WB-8-5A-4B WB-8-5A-7B WB-8-6-88

Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 14 26 26 12 11 12 16 26

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0058 < 0.0068 < 0.0135 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

2-Chloroethylvinyl ether 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135

Bromoform 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

4-Methyl-2-Pentanone 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135

2-Hexanone 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135

Tetrachloroethene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

1,1,2,2-Tetrachloroethane 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Toluene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Chlorobenzene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Ethylbenzene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Styrene 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Total Xylenes 0.005 < 0.0058 < 0.0068 < 0.0068 < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

1,2-Dichlorobenzene 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 . < 0.011 < 0.011 < 0.012 < 0.0135

1,3-Dichlorobenzene 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 < 0.012 < 0.0135

1,4-Dichlorobenzene 0.010 < 0.012 < 0.0135 < 0.0135 < 0.0115 < 0.011 < 0.011 0< 0.012 < 0.0135

Trichlorofluoromethane 0.005 < 0.0058 NR NR < 0.0057 < 0.0056 < 0.0057 < 0.006 < 0.0068

Surrogates:

1,2-Dichloroethane-d4 70-121 90 90 95 86 99 76 96 84

Toluene-d8 , 81-117 102 103 102 81 103 82 106 100

4-Bromofluorobenzene 74-121 90 95 92 87 100 84 103 87
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Table D-lj

Organic Analysis Results: Volatile Organic Compounds
*SITE 9*

Field Sample ID 8-9-1-18 8-9-1-38 8-9-1-68 WB-9-5-69 WB-9-6-38 WB-9-6-4B WB-9-7-66

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 24 8 20 15 21
Methanol

MDL MDL Results Results Results Resutts Results+ Resutts Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Bromomethane 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Vinyl Chloride 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Chloroethane 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Methylene Chloride 0.005 1.000 0.021 0.021 0.013 0.0054 < 1.250* 0.016 < 0.0064
Acetone 0.010 2.000 0.032 0.023 0.047 0.032 < 2.500 0.069 0.038

Carbon Disulfide 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

1,1-Dichloroethene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
1,1-Dichloroethane 0.005 1.000 € 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

trans-1,2-Dichloroethene 0.005 1.000 < 0.0060 € 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
Chtoroform 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060* < 0.0064
1,2-Dichloroethane 0.005 1.000 < 0.0060 < 0.0060 <0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
2-Butanone 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 0.021 < 0.0130

1,1,1-Trichloroethane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
Carbon Tetrachtoride 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
Vinyl Acetate 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 1.250 < 0.0120 < 0.0130

Bromodichloromethane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

1,2-Dichloropropane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

trans-1,3-Dichloropropene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
Trichloroethene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

Dibromochloromethane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

1,1,2-Trichtoroethane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064
Benzene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 0.013 < 0.0064

0 .i,poi inct pre:;ent below meast,I·: ibl e detection l imit 000097
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Table D-lj (continued)

Organic Analysis Results: Volatile Organic Compounds

*SITE 9*

Field Sample ID B-9-1-1B B-9-1-38 8-9-1-68 WB-9-5-6B WB-9-6-3B WB-9-6-4B WB-9-7-68

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 24 8 20 15 21

Methanol

MDL MDL Results Results Results Results Results+ Results Results

(mg/K9) (mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

2-Chtoroethylvinyt ether 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Bromoform 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

4-Methyl-2-Pentanone 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

2-Hexanone 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Tetrachloroethene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

1,1,2,2-Tetrachloroethane 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

Toluene 0.005 1.000 < 0.0060* < 0.0060* < 0.0070 < 0.0055* < 1.250* 0.0082 < 0.0064

Chlorobenzene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

Ethylbenzene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250* 0.0082 < 0.0064

Styrene 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

Total Xylenes 0.005 1.000 < 0.0060 < 0.0060 < 0.0070 < 0.0055 < 1.250* 0.0100 < 0.0064

1,2-Dichlorobenzene 1 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

1,3-Dichlorobenzene 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0,0130

1,4-Dichtorobenzene 0.010 2.000 < 0.0120 < 0.0115 < 0.0135 < 0.0110 < 2.500 < 0.0120 < 0.0130

Trichloroftuoromethane 0.005 1.000 < 0.0060 € 0.0060 < 0.0070 < 0.0055 < 1.250 < 0.0060 < 0.0064

Surrogates:

1,2-Dichloroethane-d4 70-121 88 94 82 118 96 101 90

Toluene-d8 81-117 88 98 89 109 102 98 98

4-Bromofluorobenzene 74-121 90 102 93 127 00 100 96 91

* Compound present below measurable detection limit.

+ Results represent a methanol extraction/purge and trap analysis.
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Table D-lk

Organic Analysis Results: Volatile Organic Compounds
*SITE 10*

Field Sample ID WB-10-lD-l B WB-10-lD-28 WB-10-4-58
Sample Matrix Soil Soil Soil

Percent Moisture (%) 11 13 11

MDL Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.0115 < 0.0115 < 0.0115
Bromomethane 0.010 < 0.0115 < 0.0115 < 0.0115
Vinyl Chloride 0.010 < 0.0115 < 0.0115 < 0.0115
Chloroethane 0.010 < 0.0115 < 0.0115 < 0.0115

Methylene Chloride 0.005 < 0.0057 < 0.00575 < 0.0057*
Acetone 0.010 0.019 0.028 0.019
Carbon Disulfide 0.005 < 0.0057 < 0.00575 < 0.0057
1,1-Dichloroethene 0.005 < 0.0057 < 0.00575 < 0.0057

1,1-Dichloroethane 0.005 < 0.0057 < 0.00575 < 0.0057
trans-1,2-Dichloroethene 0.005 < 0.0057 < 0.00575 < 0.0057
Chloroform 0.005 < 0.0057 < 0.00575 < 0.0057

1,2-Dichloroethane 0.005 < 0.0057 < 0.00575 < 0.0057
2-Butanone 0.010 < 0.0115 < 0.0115 < 0.0115

1,1,1-Trichloroethane 0.005 < 0.0057 < 0.00575 < 0.0057
Carbon Tetrachloride 0.005 < 0.0057 < 0.00575 < 0.0057
Vinyl Acetate 0.010 < 0.0115 < 0.0115 < 0.0115
Bromodichloromethane 0.005 < 0.0057 < 0.00575 < 0.0057
1,2-Dichloropropane 0.005 < 0.0057 < 0.00575 < 0.0057

trans-1,3-Dichloropropene 0.005 < 0.0057 < 0.00575 < 0.0057
Trichloroethene 0.005 0.010 0.068 0.190
Dibromochloromethane 0.005 < 0.0057 < 0.00575 < 0.0057

1,1,2-Trichtoroethane 0.005 < 0.0057 < 0.00575 < 0.0057
Benzene 0.005 < 0.0057 < 0.00575 < 0.0057

* Compound present below measurable detection limit.
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Table D-lk (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 10*

Field Sample ID WB-10-lD-lB WB-10-lD-28 WB-10-4-5B

Sample Matrix Soil Soil Soil

Percent Moisture (%) 11 13 11

MDL Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) (rng/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Cornpound Limits % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0057 < 0.00575 < 0.0057

2-Chloroethylvinyl ether 0.010 < 0.0115 < 0.0115 < 0.0115

Bromoform 0.005 < 0.0057 < 0.00575 < 0.0057

4-Methyl-2-Pentanone 0.010 < 0.0115 < 0.0115 < 0.0115

2-Hexanone 0.010 < 0.0115 < 0.0115 < 0.0115

Tetrachloroethene 0.005 < 0.0057 < 0.00575 < 0.0057

1,1,2,2-Tetrachloroethane 0.005 < 0.0057 < 0.00575 < 0.0057

Toluene 0.005 < 0.0057* < 0.00575* < 0.0057

Chlorobenzene 0.005 < 0.0057 < 0.00575 < 0.0057

Ethytbenzene 0.005 < 0.0057 < 0.00575 < 0.0057

Styrene 0.005 < 0.0057 < 0.00575 < 0.0057

Total Xylenes 0.005 < 0.0057 < 0.00575 < 0.0057

1,2-Dichlorobenzene 0.010 < 0.0115 < 0.0115 < 0.0115

1,3-Dichlorobenzene 0.010 < 0.0115 < 0.0115 < 0.0115

1,4-Dichlorobenzene 0.010 < 0.0115 < 0.0115 < 0.0115

Trichlorofluoromethane 0.005 < 0.0057 < 0.00575 < 0.0057

Surrogates:

1,2-Dichloroethane-d4 70-121 114 109 85

Toluene-d8 81-117 97 102 94

4-Bromofluorobenzene 74-121 114 116 89

* Compound present below measurable detection limit.
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Table D-ll

Organic Analysis Results: Volatile Organic Compounds
*SITE 11*

Field Sample ID 8-11-1-18 8-11-1-4B 8-11-1-78 8-11-2-18 8-11-2-48 8-11-2-88

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 20 12 14 20 10

MDL Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115
Bromomethane 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115
Vinyl Chloride 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115
Chloroethane 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

Methylene Chloride 0.005 < 0.0081 0.011 0.014 0.012 0.0088 0.0089
Acetone 0.010 0.140 0.018 0.042 0.015 0.031 0.021
Carbon Disulfide 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
1,1-Dichloroethene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

1,1-Dichloroethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
trans-1,2-Dichloroethene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Chloroform 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
1,2-Dichloroethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
2-Butanone 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115
1,1,1-Trichloroethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Carbon Tetrachloride 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Vinyl Acetate 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115
Bromodichtoromethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
1,2-Dichtoropropane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
trans-1,3-Dichloropropene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Trichloroethene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Dibromochloromethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
1,1,2-Trichloroethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056
Benzene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

* Compound present betow measurable detection limit.
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Table D-ll (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 11*

Field Sample ID 8-11-1-18 B-11-1-4B 8-11-1-78 8-11-2-18 B-11-2-4B B-11-2-88

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 20 12 14 20 10

MDL Results Results Results Results Results Results

(mg/Kg) ( rng/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Cornpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

2-Chloroethylvinyl ether 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

Bromoform 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

4-Methyl-2-Pentanone 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

2-Hexanone 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

Tetrachloroethene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

1,1,2,2-Tetrachloroethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Toluene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Chlorobenzene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Ethylbenzene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Styrene 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Total Xylenes 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

1,2-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

1,3-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

1,4-Dichlorobenzene 0.010 < 0.0165 < 0.0125 < 0.0115 < 0.0120 < 0.0125 < 0.0115

Trichlorofluoromethane 0.005 < 0.0081 < 0.0063 < 0.0057 < 0.0058 < 0.0063 < 0.0056

Surrogates:

1,2-Dichloroethane-d4 70-121 97 99 90 83 99 100

Toluene-d8 81-117 106 104 96 88 101 104

4-Bromofluorobenzene 74-121 96 96 91 81 95 98

* Compound present below measurable detection limit.

010102

--- -- ..@.1/ ..0.0

1



Table D-lm

Organic Analysis Results: Volatile Organic Compounds
*SITE 12*

Field Sample ID 8-12-1-58 B-12-1-5BR B-12-1-7B 8-12-1-88 B-12-2-1B B-12-2-4B B-12-2-68

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012
Bromomethane 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

Vinyl Chloride 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012
Chloroethane 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012
Methylene Chloride 0.005 0.014 0.011 0.019 0.0065 0.011 0.0086 0.011
Acetone 0.010 0.084 0.060 0.140 < 0.014 0.030 0.052 0.085
Carbon Disulfide 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
1,1-Dichloroethene 0.005 < 0.0065 < 0.006 < 0.0065 · < 0.0063 < 0.0053 < 0.0062 < 0.0062
1,1-Dichloroethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
trans-1,2-Dichloroethene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 0.048 < 0.0062
Chloroform 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
1,2-Dichloroethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0052
2-Butanone 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012
1,1,1-Trichloroethane . 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
Carbon Tetrachloride 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
Vinyl Acetate 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012
Bromodichtoromethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
1,2-Dichloropropane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
trans-1,3-Dichloropropene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
Trichloroethene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 0.550 E 0.046
Dibromochloromethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
1,1,2-Trichloroethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062
Benzene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 0.012 - < 0.0062

* Compound present below measurable detection limit.
E = Estimated value, compound quantitated outside calibration range but within linear range.
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Table D-lm (continued)

Organic Analysis Results: Volatile Organic Compounds
*SITE 12*

Field Sample ID 8-12-1-58 B-12-1-5BR B-12-1-78 8-12-1-88 8-12-2-18 8-12-2-48 8-12-2-68

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Results Results Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

2-Chloroethylvinyl ether 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

Bromoform 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

4-Methyl-2-Pentanone 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

2-Hexanone 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

Tetrachloroethene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053* < 0.0062 0.033

1,1,2,2-Tetrachloroethane 0.005 < 0.0065* < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

Toluene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

Chlorobenzene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

Ethylbenzene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

Styrene 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

Total Xylenes 0.005 < 0.0065* < 0.006 < 0.0065 < 0.0063 < 0.0053 < 0.0062 < 0.0062

1,2-Dichtorobenzene 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

1,3-Dichlorobenzene 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

1,4-Dichlorobenzene 0.010 < 0.013 < 0.012 < 0.013 < 0.013 < 0.011 < 0.012 < 0.012

Trichlorofluoromethane 0.005 < 0.0065 < 0.006 < 0.0065 < 0.0063 < 0.0053- < 0.0062 < 0.0062

Surrogates:

1,2-Dichloroethane-d4 70-121 101 108 107 88 93 93 93

Toluene-d8 81-117 110 110 98 115 103 117 111

4-Bromofluorobenzene 74-121 86 97 105 90 97 87 93

* Compound present below measurable detection limit.
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Table D-ln

Organic Analysis Results: Volatile Organic Compounds
*SITE 13*

Field Sample ID WB-13-1-5B WB-13-2-48 WB-13-2-58 WB-13-3-18 WB-13-3-66 We-13-3-6BR 28-13-3-7A WB-13-4-58

Sampte Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 13 12 21 22 15 20

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

Bromomethane 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

Vinyl Chloride 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013* < 0.013* < 0.012* < 0.0125
Chloroethane 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125
Methylene Chloride 0.005 0.018 0.011 0.020 < 0.0057 < 0.0065 0.0069 < 0.0059* 0.0175

Acetone 0.010 0.042 0.060 0.047 0.026 0.039 0.050 0.029 0.038

Carbon Disulfide 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

1,1-Dichloroethene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

1,1-Dichloroethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

trans-1,2-Dichloroethene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
Chloroform 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

1,2-Dichloroethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
2-Butanone 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125
1,1,1-Trichloroethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
Carbon Tetrachloride 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Vinyl Acetate 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125
Bromodichloromethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

1,2-Dichloropropane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

trans-1,3-Dichloropropene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
Trichloroethene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065* < 0.0064* < 0.0059 < 0.00625
Dibromochloromethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

1,1,2-Trichloroethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
Benzene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625
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Table D-ln (continued)

Organic Analysis Results: Volatile Organic Compounds

*SITE 13*

Field Sample ID WB-13-1-58 WB-13-2-48 WB-13-2-5B WB-13-3-1B WB-13-3-68 WB-13-3-6BR WB-13-3-7A WB-13-4-58

Sampte Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 13 12 21 22 15 20

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (Ing/Kg) (ing/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery - % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0Q57 < 0.0065 < 0.0064 < 0.0059 < 0.00625

2-Chloroethylvinyl ether 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

Bromoform 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

4-Methyl-2-Pentanone 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

2-Hexanone 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

Tetrachloroethene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065* < 0.0064* < 0.0059 < 0.00625

1,1,2,2-Tetrachloroethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Toluene 0.005 < 0.0066 < 0.0061* < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059* < 0.00625

Chlorobenzene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Ethylbenzene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Styrene 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Total Xylenes 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059* < 0.00625

1,2-Dichlorobenzene 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

1,3-Dichlorobenzene 0.010- < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

1,4-Dichlorobenzene 0.010 < 0.013 < 0.012 < 0.011 < 0.0115 < 0.013 < 0.013 < 0.012 < 0.0125

Trichlorofluoromethane 0.005 < 0.0066 < 0.0061 < 0.0057 < 0.0057 < 0.0065 < 0.0064 < 0.0059 < 0.00625

Surrogates:

1,2-Dichloroethane-d4 70-121 108 94 106 91 86 83 88 101

Toluene-d8 81-117 127 OC 106 116 101 100 102 99 112

4-Bromoftuorobenzene 74-121 108 97 112 97 88 88 94 105

* Compound present below measurable detection limit.

)106

1 -- -= - =- il Wi*au &£@.i-
L-===3

1

1



Table D-2a

Organic Analysis Results: Semivolatile Organics
*BACKGROUND BORING*

Field Sample ID BB-1-5A BB-1-7A BB-1-9A BB-2-1A

Sample Matrix Soil Soil Soil Soil

Percent Moisture (%) 16 23 10 15

MDL Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

BB-2-5A BB-2-8A

Soil Soil

12 25

Results Results

(rng/Kg) (mg/Kg)
Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Corrpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

1,3-Dichlorobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

1,4-Dichlorobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

1,2-Dichlorobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
bis(2-chloroisopropyl)ether 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

N-Nitroso-di-propylamine 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Hexachloroethane 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Nitrobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Isophorone 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

bis(2-chloroethoxy)methane 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

1,2,4-Trichlorobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 . < 0.38 < 0.44
Naphthalene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Hexachlorobutadiene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Hexachlorocyclopentadiene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2-Chloronaphthalene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Dimethyl phthalate 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Acenaphthylene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Fluorene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Acenaphthene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
2,4-Dinitrotoluene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
2,6-Dinitrotoluene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Diethyl phthalate 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
4-Chlorophenyl phenylether 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

N-Nitrosodiphenylamine 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
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Table D-2a (continued)

Organic Analysis Results: Semivolatile Organics

*BACKGROUND BORING*

Field Sample ID BB-1-5A BB-1-7A BB-1-9A BB-2-1A BB-2-5A B8-2-8A

Sample Matrix Soil Soil  Soil Soil Soil Soil

Percent Moisture (%) 16 23 10 15 12 25

MDL Results Results Results Results Results Results

(mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Hexachlorobenzene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Phenanthrene 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

Anthracene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Di-n-Butyl phthalate 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Fluoranthene 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

Benzidine 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

Pyrene 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

Butyl benzyl phthalate 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.88

3,3'-Dichlorobenzidine 0.66 < 0.79 < 0.86 < 0.73 < 0.78 < 0.75 < 0.44

Benzo(a)anthracene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Bis(2-ethythexyl)phthalate 0.33 < 0.39* < 0.43* < 0.37* < 0.39* 0.39 < 0.44*

Chrysene 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

Di-n-octyl phthalate 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Benzo(b)fluoranthene 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

Benzo(k)fluoranthene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Benzo(a)pyrene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Indeno(1,2,3-cd)pyrene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Dibenzo(a,h)anthracene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Benzo(g,h,i)perylene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

Phenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39* < 0.38 < 0.44

2-Chlorophenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2-Nitrophenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2,4-Dimethyphenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2,4-Dichlorophenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

* Compound present below measurable detection limit.
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Table D-28 (continued)

Organic Analysis Results: Semivolatile Organics
*BACKGROUND BORING*

Field Sample ID BB-1-5A BB-1-7A BB-1-9A BB-2-1A

Sample Matrix Soil Soil Soil . Soil

Percent Moisture (%) 16 23 10 15

MDL Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

BB-2-5A BB-2-8A

Soil Soil

12 25

Results Results

(mg/Kg) (rng/Kg)

Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2,4,6-trichlorophenol 0.33 < 0.39 < 0.43 . < 0.37 < 0.39 < 0.38 < 0.44

2,4-dinitrophenol 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

4-nitrophenol 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

4,6-dinitro-2-methylphenol 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

Pentachlorophenol 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

Benzyl alcohol 0.33 . < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2-methylphenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

4-methylphenol 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
Benzoic acid 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

4-chloroaniline 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2-methylnaphthalene 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44

2,4,5-trichlorophenol 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10
2-nitroaniline 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

3-nitroaniline 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10
Dibenzofuran 0.33 < 0.39 < 0.43 < 0.37 < 0.39 < 0.38 < 0.44
4-nitroanitine 1.60 < 1.90 < 2.10 < 1.80 < 1.90 < 1.80 < 2.10

Surrogates:

Nitrobenzene-d5 23-120 72 64 76 82 68 61
2-fluorobiphenyl 30-115 87 74 99 102 85 82
Terphenyl-d14 18-137 76 67 82 77 77 71
2-fluorophenol 24-113 73 62 79 81 68 66
Phenol-d5 24-113 98 82 98 100 87 90

1 2,4,6-tribromophenol 19-122 69 55 74 73 62 61
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Table D-2b

Organic Analysis Results: Semivolatile Organics
*SITE 5*

Field Sample ID WB-5-lD-lA WB-5-lD-lAR WB-5-5-6A

Sample Matrix Soit Soil Soil

Percent Moisture (%) 20 20 23

MDL Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.415 < 0.415 < 0.430

1,3-Dichlorobenzene 0.33 < 0.415 < 0.415 < 0.430

1,4-Dichlorobenzene 0.33 < 0.415 < 0.415 < 0.430

1,2-Dichlorobenzene 0.33 < 0.415 < 0.415 < 0.430

bis(2-chloroisopropyl)ether 0.33 < 0.415 < 0.415 < 0.430

N-Nitroso-di-propylamine 0.33 < 0.415 < 0.415 < 0.430

Hexachloroethane 0.33 < 0.415 < 0.415 < 0.430

Nitrobenzene 0.33 < 0.415 < 0.415 < 0.430

Isophorone 0.33 < 0.415 < 0.415 < 0.430

bis(2-chloroethoxy)methane 0.33 < 0.415 < 0.415 < 0.430

1,2,4-Trichlorobenzene 0.33 < 0.415 < 0.415 < 0.430

Naphthalene 0.33 < 0.415 < 0.415 < 0.430

Hexachlorobutadiene 0.33 < 0.415 < 0.415 < 0.430

Hexachlorocyclopentadiene 0.33 < 0.415 < 0.415 < 0.430

2-Chloronaphthalene . 0.33 < 0.415 < 0.415 < 0.430

Dimethyl phthalate 0.33 < 0.415 < 0.415 < 0.430

Acenaphthylene 0.33 < 0.415 < 0.415 < 0.430

Fluorene 0.33 < 0.415 < 0.415 < 0.430

Acenaphthene 0.33 < 0.415 < 0.415 < 0.430

2,4-Dinitrotoluene 0.33 < 0.415 < 0.415 < 0.430

2,6-Dinitrotoluene 0.33 < 0.415 < 0.415 < 0.430

Diethyl phthalate 0.33 < 0.415 < 0.415 < 0.430

4-Chlorophenyl phenylether 0.33 < 0.415 < 0.415 < 0.430

N-Nitrosodiphenylamine 0.33 < 0.415 < 0.415 < 0.430

* Compound present below measurable detection limit.
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Table D-2b (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 5*

Field Sample ID WB-5-10-1A WB-5-lD-lAR WB-5-5-6A

Sample Matrix Soil Soil Soil

Percent Moisture (%) 20 20 23

MDL Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Conpound Limits % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.415 < 0.415 < 0.430

Hexachlorobenzene 0.33 < 0.415 < 0.415 < 0.430
Phenanthrene 0.33 < 0.415 < 0.415 < 0.430
Anthracene 0.33 < 0.415 < 0.415 < 0.430

Di-n-Butyl phthalate 0.33 < 0.415 < 0.415 < 0.430
Fluoranthene 0.33 < 0.415 < 0.415 < 0.430
Benzidine 1.60 < 2.000 < 2.000 < 2.100

Pyrene 0.33 < 0.415 < 0.415 < 0.430

Butyl benzyl phthalate 0.33 < 0.415 < 0.415 < 0.430

3,3'-Dichlorobenzidine 0.66 < 0.825 < 0.825 < 0.860

Benzo(a)anthracene 0.33 < 0.415 < 0.415 < 0.430

Bis(2-ethylhexyl)phthalate 0.33 < 0.415* <-0.415* < 0.430

Chrysene 0.33 < 0.415 < 0.415 < 0.430

Di-n-octyl phthalate 0.33 < 0.415 < 0.415 < 0.430

Benzo(b)fluoranthene 0.33 < 0.415 < 0.415 < 0.430

Benzo(k)fluoranthene 0.33 < 0.415 < 0.415 < 0.430

Benzo(a)pyrene 0.33 < 0.415 < 0.415 < 0.430

Indeno(1,2,3-cd)pyrene 0.33 < 0.415 < 0.415 < 0.430

Dibenzo(a,h)anthracene 0.33 < 0.415 < 0.415 < 0.430

Benzo(g,h,i)perylene 0.33 < 0.415 < 0.415 < 0.430

Phenol 0.33 < 0.415 < 0.415 < 0.430

2-Chlorophenol . 0.33 < 0.415 < 0.415 < 0.430

2-Nitrophenol 0.33 < 0.415 < 0.415 < 0.430

2,4-Dimethyphenol 0.33 < 0.415 < 0.415 < 0.430

2,4-Dichlorophenol 0.33 < 0.415 < 0.415 < 0.430

* Compound present below measurable detection limit.
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Table D-2b (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 5*

Field Sample ID WB-5-lD-lA WB-5-lD-lAR WB-5-5-6A

Sample Matrix Soil Soil Soil

Percent Moisture (%) 20 20 23

MDL Results Results Results

(rng/Kg) (mg/Kg) (mg/Kg) (Ing/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.415 < 0.415 < 0.430

2,4,6-trichlorophenol 0.33 < 0.415 < 0.415 < 0.430

2,4-dinitrophenol 1.60 < 2.000 < 2.000 < 2.100

4-nitrophenol 1.60 < 2.000 < 2.000 < 2.100

4,6-dinitro-2-methylphenol 1.60 < 2.000 < 2.000 < 2.100

Pentachlorophenol 1.60 < 2.000 < 2.000 < 2.100

Benzyl alcohol 0.33 < 0.415 < 0.415 < 0.430

2-methylphenol 0.33 < 0.415 < 0.415 < 0.430

4-methylphenol 0.33 < 0.415 < 0.415 < 0.430

Benzoic acid 1.60 < 2.000 < 2.000 < 2.100

4-chloroaniline 0.33 < 0.415 < 0.415 < 0.430

2-methylnaphthalene 0.33 < 0.415 < 0.415 < 0.430

2,4,5-trichlorophenol 1.60 < 2.000 < 2.000 < 2.100

2-nitroaniline 1.60 < 2.000 < 2.000 <2.100 '

3-nitroaniline 1.60 < 2.000 < 2.000 < 2.100

Dibenzofuran 0.33 < 0.415 < 0.415 < 0.430

4-nitroaniline 1.60 < 2.000 < 2.000 < 2.100

Surrogates:

Nitrobenzene-d5 23-120 60 62 88

2-fluorobiphenyl 30-115 76 72 110

Terphenyl-d14 18-137 78 86 120

2-fluorophenol 24-113 60 57 86

Phenol-d5 24-113 70 74 94

2,4,6-tribromophenol 19-122 68 70 75

* Compound present below measurable detection limit.
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Table D-2c

Organic Analysis Results: Semivolatile Organics
*SITE 8*

Field Sample ID WB-8-10-1A WB-8-20-7A WB-8-2D-7AR WB-8-30-lA WB-8-5A-lA WB-8-5A-4A WB-8-5A-7A WB-8-6-8A
Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 14 26 26 12 11 12 16 26

MDL Results Results Results Results Results Results Results Results
(mg/Kg) (Ing/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
1,3-Dichlorobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
1,4-Dichlorobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
1,2-Dichlorobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
bis(2-chloroisopropyl)ether 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
N-Nitroso-di-propylamine 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Hexachloroethane · 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Nitrobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Isophorone . 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
bis(2-chloroethoxy)methane 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
1,2,4-Trichlorobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Naphthalene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Hexachlorobutadiene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Hexachtorocyclopentadiene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
2-Chloronaphthalene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Dimethyl phthalate 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Acenaphthylene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450Fluorene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Acenaphthene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
2,4-Dinitrototuene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.4502,6-Dinitrotoluene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Diethyl phthalate 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
4-Chlorophenyl phenylether 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
N-Nitrosodiphenylamine 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 - < 0.390 < 0.450

* ComPound present below measurable detection limit.
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Table D-2c (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 8*

Field Sample ID WB-8-lD-lA WB-8-20-7A W8-8-2D-7AR WB-8-30-lA WB-8-5A-lA WB-8-5A-4A WB-8-5A-7A WB-8-6-8A

Sample Matrix Soit Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 14 26 26 12 11 12 16 26

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Cornpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Hexachlorobenzene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Phenanthrene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Anthracene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Di-n-Butyl phthalate 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Fluoranthene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Benzidine 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

Pyrene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Butyl benzyl phthalate 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

3,3'-Dichlorobenzidine 0.66 < 0.770 < 0.890 < 0.890 < 0.750 < 0.740 < 0.750 < 0.780 < 0.900

Benzo(a)anthracene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Bis(2-ethylhexyl)phthalate 0.33 < 0.390 < 0.450* < 0.450* < 0.375 < 0.370 < 0.375 < 0.390 < 0.450*

Chrysene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Di-n-octyl phthalate 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Benzo(b)fluoranthene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Benzo(k)ftuoranthene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Benzo(a)pyrene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Indeno(1,2,3-cd)pyrene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Dibenzo(a,h)anthracene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Benzo(g,h,i)perylene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

Phenol 0.33 € 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2-Chlorophenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2-Nitrophenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2,4-Dimethyphenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2,4-Dicht l 0.33 < 0.390 < 0.450 < 0.450 _< 0.375 < 0.370 < 0.375 < 0.390 < 0.450orokeno

* CO resent below measurable detection limit.
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Table D-2c (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 8*

Field Sample ID WB-8-lD-lA WB-8-2D-7A WB-8-2D-7AR WB-8-3D-lA WB-8-5A-lA WB-8-5A-4A WB-8-5A-7A WB-8-6-8A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 14 26 26 12 11 12 16 26·

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2,4,6-trichlorophenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
2,4-dinitrophenol . 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

4-nitrophenol 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

4,6-dinitro-2-methylphenol · 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

Pentachlorophenol 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

Benzyl alcohol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2-methylphenol 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

4-methylphenot 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
Benzoic acid 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200
4-chloroaniline 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2-methylnaphthalene 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450

2,4,5-trichlorophenol 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200
2-nitroaniline 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200
3-nitroaniline 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200
Dibenzofuran 0.33 < 0.390 < 0.450 < 0.450 < 0.375 < 0.370 < 0.375 < 0.390 < 0.450
4-nitroaniline 1.60 < 1.900 < 2.200 < 2.200 < 1.850 < 1.800 < 1.800 < 1.900 < 2.200

Surrogates:

Nitrobenzene-d5 23-120 70 82 64 74 34 64 30 74
2-fluorobiphenyl 30-115 84 86 76 86 46 76 · 42 88
Terphenyl-d14 18-137 108 112 86 88 40 80 38 93
2-fluorophenol 24-113 65 79 60 67 33 61 33 72
Phenol-d5 24-113 84 90 70 82 34 65 34 91
2,4,6-tribromophenol 19-122 85 91 59 81 25 50 26 76

* Compound present below measurable detection limit.
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Table D-2d

Organic Analysis Results: Semivolatile Organics
*SITE 9*

Field Sample ID B-9-1-lA B-9-1-3A B-9-1-6A WB-9-5-6A WB-9-6-3A WB-9-6-4A WB-9-7-6A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 24 8 20 15 21

MOL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether · 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

1,3-Dichlorobenzene 0.33 . < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

1,4-Dichlorobenzene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

1,2-Dichlorobenzene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

bis(2-chloroisopropyl)ether 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

N-Nitroso-di-propylamine 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Hexachloroethane 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Nitrobenzene · 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Isophorone 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

bis(2-chloroethoxy)methane 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

1,2,4-Trichlorobenzene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Naphthalene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 0.650 < 0.39 < 0.42

Hexachlorobutadiene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Hexachlorocyclopentadiene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

2-Chloronaphthalene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Dimethyl phthalate 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Acenaphthylene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Fluorene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Acenaphthene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

2,4-Dinitrotoluene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

2,6-Dinitrotoluene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Diethyl phthalate 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

4-Chlorophenyl phenylether 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

N-Nitrosodiphenylamine 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

* Compound present below measurable detection limit.
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Table D-2d (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 9*

Field Sample ID B-9-1-l A 8-9-1-3A 8-9-1-6A WB-9-5-6A WB-9-6-3A WB-9-6-4A WB-9-7-6A
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 · 24 8 20 15 21
MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) '(mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate SurrogateConpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Hexachlorobenzene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Phenanthrene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Anthracene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Di-n-Butyl phthalate 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Fluoranthene ' 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Benzidine 1.60 < 1.90 < 1.90 < 2.10 < 1.75 < 2.000 < 1.90 < 2.10Pyrene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Butyl benzyl phthalate 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.423,3'-Dichlorobenzidine 0.66 < 0.78 < 0.76 < 0.87 < 0.72 < 0.825 < 0.78 < 0.84Benzo(a)anthracene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Bis(2-ethylhexyl)phthalate 0.33 < 0.39* 0.39 < 0.45 < 0.36 < 0.415* < 0.39* < 0.42Chrysene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Di-n-octyl phthalate 0.33 1 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Benzo(b)ftuoranthene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Benzo(k)fluoranthene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 · < 0.39 < 0.42
Benzo(a)pyrene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Indeno(1,2,3-cd)pyrene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Dibenzo(a,h)anthracene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42Benzo(g,h,i)perytene 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

Phenol 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.422-Chlorophenol 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.422-Nitrophenot 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.422,4-Dimethyphenol 0.33 < 0.39 < 0.38 · < 0.44 < 0.36 < 0.415 < 0.39 < 0.42
2,4-Dichlorophenol 0.33 < 0.39 < 0.38 < 0.44 < 0.36 < 0.415 < 0.39 < 0.42

* Compound present below measurable detection limit.
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Table D-2d (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 9*

Field Sample ID B-9-1-lA B-9-1-3A B-9-1-6A WB-9-5-6A WB-9-6-3A WB-9-6-4A WB-9-7-6A
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 24 8 20 15 21

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.39 < 0.38 < 0.44

2,4,6-trichlorophenol 0.33 < 0.39 < 0.38 < 0.44

2,4-dinitrophenol 1.60 < 1.90 < 1.90 < 2.10

4-nitrophenol 1.60 < 1.90 < 1.90 < 2.10

4,6-dinitro-2-methylphenol 1.60 < 1.90 < 1.90 < 2.10

Pentachlorophenol 1.60 < 1.90 < 1.90 < 2.10

Benzyl alcohol 0.33 < 0.39 < 0.38 < 0.44

2-methylphenol 0.33 < 0.39 < 0.38 < 0.44

4-methylphenol 0.33 < 0.39 < 0.38 < 0.44
Benzoic acid 1.60 < 1.90 < 1.90 < 2.10

4-chloroaniline 0.33 < 0.39 < 0.38 < 0.44

2-methylnaphthalene 0.33 < 0.39 < 0.38 < 0.44

2,4,5-trichlorophenol 1.60 < 1.90 < 1.90 < 2.10
2-nitroaniline 1.60 < 1.90 < 1.90 < 2.10

3-nitroaniline 1.60 < 1.90 < 1.90 < 2.10

Dibenzofuran 0.33 < 0.39 < 0.38 < 0.44

4-nitroaniline 1.60 < 1.90 < 1.90 < 2.10

Surrogates:

Nitrobenzene-d5 23-120 66 74 73

2-fluorobiphenyl 30-115 72 85 80

Terphenyl-d14 18-137 67 81 81
2-fluorophenol 24-113 59 67 66
Phenol-d5 24-113 77 97 98

2,4,6-tribromophenol 19-122 64 71 64

* Compound present below measurable detection limit.

< 0.36 < 0.415 < 0.39 < 0.42

< 0.36 < 0.415 < 0.39 < 0.42

< 1.75 < 2.000 < 1.90 < 2.10

< 1.75 < 2.000 < 1.90 < 2.10

< 1.75 < 2.000 < 1.90 < 2.10

< 1.75 < 2.000 < 1.90 < 2.10

< 0.36 < 0.415 < 0.39 < 0.42

< 0.36 < 0.415 < 0.39 < 0.42

< 0.36 < 0.415 < 0.39 < 0.42

< 1.75 < 2.000 < 1.90 < 2.10

< 0.36 < 0.415 < 0.39 < 0.42

< 0.36 0.500 < 0.39 < 0.42

< 1.75 < 2.000 < 1.90 < 2.10

< 1.75 < 2.000 < 1.90 < 2.10

< 1.75 < 2.000 < 1.90 < 2.10

< 0.36 < 0.415 < 0.39 < 0.42

< 1.75 < 2.000 < 1.90 < 2.10

60 56 70 40

62 54 72 54

64 68 66 58

54 55 64 42

60 69 72 45

54 87 82 33
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Table D-2e

Organic Analysis Results: Semivolatile Organics
*SITE 10*

Field Sample ID WB-10-10-1A WB-10-1D-2A WB-10-4-5A
Sample Matrix Soil Soil Soil

Percent Moisture (%) 11 13 11

MDL Results Results Results

(mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.37 < 0.38 < 0.37

1,3-Dichlorobenzene 0.33 < 0.37 < 0.38 < 0.37

1,4-Dichlorobenzene 0.33 < 0.37 < 0.38 < 0.37

1,2-Dichlorobenzene 0.33 < 0.37 < 0.38 < 0.37

bis(2-chloroisopropyl)ether 0.33 < 0.37 < 0.38 < 0.37

N-Nitroso-di -propylamine 0.33 < 0.37 < 0.38 < 0.37

Hexachloroethane 0.33 < 0.37 < 0.38 < 0.37
Nitrobenzene 0.33 < 0.37 < 0.38 < 0.37

Isophorone 0.33 < 0.37 < 0.38 < 0.37

bis(2-chloroethoxy)methane 0.33 < 0.37 < 0.38 < 0.37

1,2,4-Trichlorobenzene 0.33 < 0.37 < 0.38 < 0.37 ·

Naphthalene 0.33 < 0.37 < 0.38 < 0.37

Hexachlorobutadiene 0.33 < 0.37 < 0.38 < 0.37

Hexachlorocyclopentadiene 0.33 < 0.37 < 0.38 < 0.37

2-Chloronaphthalene 0.33 < 0.37 < 0.38 < 0.37

Dimethyl phthalate 0.33 < 0.37 < 0.38 < 0.37

Acenaphthylene 0.33 < 0.37 < 0.38 < 0.37
Fluorene 0.33 < 0.37 < 0.38 < 0.37

Acenaphthene 0.33 < 0.37 < 0.38 < 0.37

2,4-Dinitrotoluene 0.33 < 0.37 < 0.38 < 0.37

2,6-Dinitrotoluene 0.33 < 0.37 < 0.38 < 0.37

Diethyl phthalate 0.33 < 0.37 < 0.38 < 0.37

4-Chlorophenyl phenylether 0.33 < 0.37 < 0.38 < 0.37

N-Nitrosodiphenylamine 0.33 < 0.37 < 0.38 < 0.37

* Compound present below measurable detection limit.
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Table D-2e (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 10*

Field Sample ID WB-10-lD-lA WB-10-10-2A WB-10-4-5A
Sample Matrix Soil Soil Soil

Percent Moisture (%) ' 11 13 11

MDL Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.37 < 0.38 < 0.37

Hexachlorobenzene 0.33 < 0.37 < 0.38 < 0.37

Phenanthrene 0.33 < 0.37 < 0.38 < 0.37

Anthracene 0.33 < 0.37 < 0.38 < 0.37

Di-n-Butyl phthalate 0.33 < 0.37 < 0.38 < 0.37

Fluoranthene 0.33 < 0.37 < 0.38 < 0.37
Benzidine 1.60 < 1.80 < 1.85 < 1.80

Pyrene 0.33 < 0.37 < 0.38 < 0.37

Butyl benzyl phthalate 0.33 < 0.37 < 0.38 < 0.37

3,3'-Dichlorobenzidine 0.66 < 0.75 < 0.76 < 0.74

Benzo(a)anthracene 0.33 < 0.37 < 0.38 < 0.37

Bis(2-ethylhexyl)phthalate 0.33 < 0.37* < 0.38* < 0.37*
Chrysene 0.33 < 0.37 < 0.38 < 0.37

Di-n-octyl phthalate 0.33 < 0.37 < 0.38 < 0.37
Benzo(b)fluoranthene 0.33 < 0.37 < 0.38 < 0.37

Benzo(k)fluoranthene 0.33 < 0.37 < 0.38 < 0.37

Benzo(a)pyrene 0.33 < 0.37 < 0.38 < 0.37

Indeno(1,2,3-cd)pyrene 0.33 < 0.37 < 0.38 < 0.37

Dibenzo(a,h)anthracene 0.33 < 0.37 < 0.38 < 0.37

Benzo(g,h,i)perylene 0.33 < 0.37 < 0.38 < 0.37

Phenol 0.33 < 0.37 < 0.38 < 0.37

2-Chlorophenol 0.33 < 0.37 < 0.38 < 0.37

2-Nitrophenol 0.33 < 0.37 < 0.38 < 0.37

2,4-Dimethyphenol 0.33 < 0.37 < 0.38 < 0.37

2,4-Dichtorophenot 0.33 < 0.37 < 0.38 < 0.37

* Compound present below measurable detection limit.
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Table D-2e (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 10*

Field Sample ID WB-10-10-1 A WB-10-10-ZA WB-10-4-5A

Sample Matrix Soil Soil Soil

Percent Moisture (%) 11 13 11

MDL Results Results Results

(rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate
Conpound Limits % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.37 < 0.38 < 0.37

2,4,6-trichlorophenol 0.33 < 0.37 < 0.38 < 0.37

2,4-dinitrophenol 1.60 < 1.80 < 1.85 < 1.80

4-nitrophenol 1.60 < 1.80 < 1.85 < 1.80

4,6-dinitro-2-methylphenol 1.60 < 1.80 < 1.85 < 1.80

Pentachlorophenol 1.60 < 1.80 < 1.85 < 1.80

Benzyl alcohol 0.33 < 0.37 < 0.38 < 0.37

2-methylphenol 0.33 < 0.37 < 0.38 < 0.37

4-methylphenol 0.33 < 0.37 < 0.38 < 0.37

Benzoic acid 1.60 < 1.80 < 1.85 < 1.80
4-chloroaniline 0.33 < 0.37 < 0.38 < 0.37

2-methylnaphthalene 0.33 < 0.37 < 0.38 < 0.37

2,4,5-trichlorophenol 1.60 < 1.80 < 1.85 < 1.80

2-nitroaniline 1.60 < 1.80 < 1.85 < 1.80

3-nitroaniline 1.60 < 1.80 < 1.85 < 1.80

Dibenzofuran 0.33 < 0.37 < 0.38 < 0.37

4-nitroaniline 1.60 < 1.80 < 1.85 < 1.80

Surrogates:

Nitrobenzene-d5 23-120 58 46 · 79

2-fluorobiphenyl 30-115 60 50 92
Terphenyl-d14 18-137 64 52 66
2-fluorophenol 24-113 48 42 75
Phenol-d5 24-113 60 50 94
2,4,6-tribromophenol 19-122 54 54 83

* Compound present below measurable detection limit.
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Table D-2f

Organic Analysis Results: Semivolatile Organics
*SITE 11*

Field Sample ID 8-11-1-lA B-11-1-4A B-11-1-7A 8-11-2-1A B-11-2-4A 8-11-2-4AR B-11-2-8A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 20 12 14 20 18 10

MDL. Results Results Results Results Results Results Results

(mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

1,3-Dichlorobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

1,4-Dichlorobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

1,2-Dichlorobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42. < 0.40 < 0.37

bis(2-chloroisopropyl)ether 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

N-Nitroso-di-propylamine 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Hexachloroethane 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Nitrobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Isophorone 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

bis(2-chloroethoxy)methane 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

1,2,4-Trichlorobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 . < 0.42 < 0.40 < 0.37

Naphthalene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Hexachlorobutadiene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Hexachlorocyclopentadiene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2-Chloronaphthalene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Dimethyl phthalate 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Acenaphthylene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Fluorene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Acenaphthene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,4-Dinitrotoluene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,6-Dinitrotoluene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Diethyl phthalate 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

4-Chlorophenyl phenylether 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

N-Nitrosodiphenylamine 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

* Compound present below measurable detection limit.
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Table D-2f (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 11*

Field Sample ID B-11-1-lA 8-11-1-4A B-11-1-7A B-11-2-lA 8-11-2-4A B-11-2-4AR B-11-2-8A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 20 12 14 20 18 .10

MDL Results Results Results Results Results Results Results
(mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.. Dry Wt.

Control Surrogate · Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Hexachlorobenzene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Phenanthrene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Anthracene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Di-n-Butyl phthalate 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Fluoranthene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Benzidine 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80
Pyrene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Butyl benzyl phthalate 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

3,3'-Dichlorobenzidine 0.66 < 1.10 < 0.83 < 0.75 < 0.·n < 0.83 < 0.81 < 0.74
Benzo(a)anthracene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Bis(2-ethylhexyl)phthalate 0.33 < 0.54* 0.49 0.47 < 0.39* 0.59 < 0.40* 0.42
Chrysene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Di-n-octyl phthalate 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Benzo(b)fluoranthene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Benzo(k)fluoranthene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Benzo(a)pyrene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

Indeno(1,2,3-cd)pyrene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Dibenzo(a,h)anthracene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Benzo(g,h,i)perylene 0.33 . < 0.54 < 0.42 < 0.38 < 0.39 1 0.42 < 0.40 < 0.37

Phenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2-Chtorophenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2-Nitrophenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,4-Dimethyphenol . 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
2,4-Dichlorophenol 0.33 < 0.54 < '0.42 < 0.38 < 0.39 < 0.42 < 0.40  , < 0.37

* Compound present below measurable detection limit.
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Table D-2f (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 11*

Field Sample ID B-11-1-lA B-11-1-4A B-11-1-7A B-11-2-lA B-11-2-4A B-11-2-4AR B-11-2-8A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 20 12 14 20 18 10

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,4,6-trichlorophenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,4-dinitrophenol 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80

4-nitrophenol 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80

4,6-dinitro-2-methylphenol 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80

Pentachlorophenol 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80

Benzyl alcohol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2-methylphenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
4-methylphenol 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
Benzoic acid 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80
4-chloroaniline 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2-methytnaphthalene 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37

2,4,5-trichlorophenol 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80
2-nitroaniline 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80
3-nitroaniline 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80
Dibenzofuran 0.33 < 0.54 < 0.42 < 0.38 < 0.39 < 0.42 < 0.40 < 0.37
4-nitroaniline 1.60 < 2.60 < 2.00 < 1.90 < 1.90 < 2.00 < 1.95 < 1.80

Surrogates:

Nitrobenzene-d5 23-120 48 58 47 43 51 52 65
2-fluorobiphenyl 30-115 57 66 54 52 61 60 72
Terphenyl-d14 18-137 59 70 80 49 58 64 78
2-fluorophenol 24-113 44 58 48 44 48 43 66
Phenol-d5 24-113 64 80 75 58 79 70 83
2,4,6-tribromophenol 19-122 55 60 59 45 66 54 72

* Compound present below measurable detection limit.
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Table D-2g

Organic Analysis Results: Semivolatile Organics
*SITE 12*

Field Sample ID 8-12-1-5A B-12-1-5AR B-12-1-7A 8-12-1-8A B-12-2-lA B-12-2-4A 8-12-2-6A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Resutts Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

1,3-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
1,4-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

1,2-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

bis(2-chloroisopropyl)ether 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

N-Nitroso-di-propylamine 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Hexachloroethane 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Nitrobenzene 0.33 < 0.43 < 0.40 < 0.43 . < 0.42 < 0.35 < 0.41 < 0.41

Isophorone 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

bis(2-chloroethoxy)methane 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

1,2,4-Trichlorobenzene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Naphthalene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Hexachlorobutadiene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

Hexachlorocyclopentadiene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

2-Chloronaphthalene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Dimethyl phthalate 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 - < 0.41 < 0.41
Acenaphthylene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Fluorene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Acenaphthene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41
2,4-Dinitrotoluene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
2,6-Dinitrotoluene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

Diethyl phthalate 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

4-Chlorophenyl phenylether 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

N-Nitrosodiphenylamine 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

* Compound present below measurable detection limit.
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Table D-2g (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 12*

Field Sample ID B-12-1-5A B-12-1-5AR B-12-1-7A 8-12-1-8A B-12-2-lA B-12-2-4A B-12-2-6A
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (rng/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate . Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery . % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Hexachlorobenzene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Phenanthrene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 0.38 < 0.41 < 0.41
Anthracene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Di-n-Butyl phthalate 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Ftuoranthene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 0.37 < 0.41 < 0.41
Benzidine 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00
Pyrene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 0.44 < 0.41 < 0.41

Butyl benzyl phthalate 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

3,3'-Dichlorobenzidine 0.66 < 0.86 < 0.80 < 0.86 < 0.84 < 0.70 < 0.82 - < 0.82
Benzo(a)anthracene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Bis(2-ethylhexyl)phthalate 0.33 < 0.43* < 0.40* < 0.43* < 0.42* 0.38 < 0.41* 0.43

Chrysene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Di-n-octyl phthalate 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Benzo(b)fluoranthene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Benzo(k)fluoranthene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41
Benzo(a)pyrene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Indeno(1,2,3-cd)pyrene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41
Dibenzo(a,h)anthracene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35 < 0.41 < 0.41

Benzo(g,h,i)perylene 0.33 < 0.43 < 0.40 < 0.43 < 0.42 < 0.35* < 0.41 < 0.41

Phenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35* < 0.41 < 0.41

2-Chlorophenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2-Nitrophenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2,4-Dimethyphenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2,4-Dichlorophenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

* Compound present below measurable detection l imit.
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Table D-2g (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 12*

Field Sample ID 8-12-1-5A B-12-1-5AR B-12-1-7A B-12-1-8A 8-12-2-1A 8-12-2-4A B-12-2-6A

Sample Matrix * . Soil Soil . Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Results Results Results Results Results Results Results

(rng/Kg) (rng/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2,4,6-trichlorophenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2,4-dinitrophenol 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00

4-nitrophenol 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00

4,6-dinitro-2-methylphenol 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00

Pentachlorophenol 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 <2.00 - < 2.00

Benzyl alcohol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2-methylphenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

4-methylphenol 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41
Benzoic acid 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00
4-chloroaniline 0.33 < 0.43 < 0.40 · < 0.43 < 0.47 < 0.35 < 0.41 < 0.41

2-methylnaphthalene . 0.33 < 0.43 < 0.40 < 0.43 < 0.47 · < 0.35 < 0.41 < 0.41

2,4,5-trichlorophenol 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00
2-nitroaniline 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00
3-nitroaniline 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00
Dibenzofuran 0.33 < 0.43 < 0.40 < 0.43 < 0.47 < 0.35 < 0.41 < 0.41
4-nitroaniline 1.60 < 2.10 < 1.90 < 2.10 < 2.00 < 1.70 < 2.00 < 2.00

Surrogates:

Nitrobenzene-d5 23-120 80 64 66 71 89 62 61
2-fluorobiphenyl 30-115 85 74 78 83 111 77 : 81

Terphenyl-d14 18-137 78 60 59 63 93 75 79
2-fluorophenol 24-113 66 55 54 57 82 62 63
Phenol-d5 24-113 96 80 79 83 117 00 83 88
2,4,6-tribromophenol 19-122 81 70 71 70 78 61 63
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Table D-2h

Organic Analysis Results: Semivolatile Organics
*SITE 13*

Field Sample ID WB-13-1-5A WB-13-2-4A WB-13-2-5A WB-13-3-lA WB-13-3-6A WB-13-3-7A WB-13-4-5A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 13 12 21 15 20

MCL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (rng/Kg) (rng/Kg) (mg/Kg) (Ing/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

1,3-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

1,4-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

1,2-Dichlorobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

bis(2-chloroisopropyl)ether 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

N-Nitroso-di-propylamine 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Hexachloroethane 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Nitrobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Isophorone 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

bis(2-chloroethoxy)methane 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

1,2,4-Trichlorobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Naphthalene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Hexachlorobutadiene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Hexachlorocyclopentadiene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2-Chloronaphthalene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Dimethyl phthalate 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Acenaphthylene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Fluorene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Acenaphthene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2,4-Dinitrotoluene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2,6-Dinitrotoluene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Diethyl phthalate 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

4-Chlorophenyl phenylether 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

N-Nitrosodiphenylamine 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

* Compound present below measurable detection limit.
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Table D-2h (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 13*

Field Sample ID · WB-13-1-5A WB-13-2-4A WB-13-2-5A · WB-13-3-lA WB-13-3-6A. WB-13-3-7A WB-13-4-5A

Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 13 12 21 15 20

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Coapound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Hexachlorobenzene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 - < 0.42
Phenanthrene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Anthracene 0.33* < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Di-n-Butyl phthalate 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Fluoranthene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Benzidine 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00
Pyrene 0.33 < 0.43 < 0.40* < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Butyl benzyl phthalate 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

3,3'-Dichlorobenzidine 0.66 < 0.87 < 0.80 < 0.75 < 0.75 < 0.84 < 0.78 < 0.825
Benzo(a)anthracene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Bis(2-ethylhexyl)phthalate 0.33 < 0.43* < 0.40* 0.40 < 0.375* < 0.42* < 0.39* < 0.42*
Chrysene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Di-n-octyl phthalate 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Benzo(b)fluoranthene 0.33 < 0.43 < 0.40* < 0.38 < 0.375 < 0.42 . < 0.39 < 0.42
Benzo(k)fluoranthene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Benzo(a)pyrene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Indeno(1,2,3-cd)pyrene 0.33 < 0.43 . < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Dibenzo(a,h)anthracene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Benzo(g,h,i)perylene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

Phenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2-Chlorophenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2-Nitrophenol 0.33 < 0.43 < 0.40 < 0.38 . < 0.375 < 0.42 < 0.39 < 0.42

2,4-Dimethyphenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2,4-Dichlorophenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

* Compound present below measurable detection limit.
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Table D-2h (continued)

Organic Analysis Results: Semivolatile Organics
*SITE 13*

Field Sample ID WB-13-1-5A WB-13-2-4A WB-13-2-5A WB-13-3-lA WB-13-3-6A WB-13-3-7A WB-13-4-5A
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 13 12 21 15 20

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (Ing/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2,4,6-trichlorophenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2,4-dinitrophenol 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00

4-nitrophenol 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00

4,6-dinitro-2-methylphenol 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00

Pentachtorophenol 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00

Benzyl alcohol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
2-methylphenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

4-methylphenol 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
Benzoic acid 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00
4-chloroaniline 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42

2-methylnaphthalene 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
2,4,5-trichlorophenol 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00
2-nitroaniline 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00
3-nitroaniline 1.60 < 2.10 < 2.00 < 1.80 · < 1.850 < 2.10 < 1.90 < 2.00
Dibenzofuran 0.33 < 0.43 < 0.40 < 0.38 < 0.375 < 0.42 < 0.39 < 0.42
4-nitroaniline 1.60 < 2.10 < 2.00 < 1.80 < 1.850 < 2.10 < 1.90 < 2.00

Surrogates:

Nitrobenzene-d5 23-120 74 66 88 80 81 79 80
2-fluorobiphenyl 30-115 85 81 93 91 86 87 82
Terphenyl-d14 18-137 86 82 102 80 73 76 69
2-fluorophenot 24-113 56 57 74 72 65 72 62
Phenol-d5 24-113 87 87 91 95 85 91 84
2,4,6-tribromophenol 19-122 70 74 77 87 79 69 - n

* Compound present below measurable detection limit.
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Table D-3a

Inorganic Analysis Results: Metals, TPH
*BACKGROUND BORING*

Field Sample ID BB-1-5A,B BB-1-7A,B BB-1-9A,B
Sample Matrix Soil Soil Soil

Percent Moisture (%) 16 23 10

MDL Results Results Results

(mg/Kg) (mg/Kg) (Ing/Kg) (rng/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 9000 13600 2300

Antimony Sb 6.0 < 7.1 < 7.8 < 6.7

Arsenic As 5.0 < 6.0 < 6.5 < 5.6

Barium Ba 1.0 58.2 95.3 28.4

Beryllium Be 0.2 < 0.24 < 0.26 < 0.22

Boron B 1.0 < 2.4 < 2.3 < 2.2

Cadmium Cd 0.5 < 0.6 < 0.65 < 0.56

Calcium .Ca 50.0 44400 48500 213000

Chromium Cr 1.0 12.3 18.0 3.29

Cobalt Co 1.0 6.87 11.3 2.10

Copper Cu 1.0 16.2 21.0 11.3
Iron Fe 2.5 19600 30400 5060

Lead Pb 5.0 13.6 19.5 12.6

Magnesium· Mg 50.0 13800 10500 51900

Manganese Mn 0.5 390 528 386

Mercury(7471) Hg 0.1 < 0.12 < 0.13 < 0.11

Molybdenum Mo 1.0 < 1.2 < 1.3 < 1.1

Nickel Ni . 1.5 16.9 25.1 4.41

Potassium K 50.0 1480 2310 496

Selenium Se 10.0 < 12 < 13 < 11

Silicon Si 100.0 223 292 240

Silver Ag 1.0 < 1.2 < 1.3 < 1.1

Sodium Na 50.0 134 154 122

Thallium Tl 10.0 < 12 < 13 < 11

Vanadium V 1.0 16.9 26.2 5.30

Zinc Zn 1.0 59.4 57.7 864

Total Petroleum Hydrocarbons TPH 5.0 < 6.0 < 6.5 < 5.6

E-2-1A,B BB-2-5A,8 BB-2-8A,B
Soil Soil Soil

15 12 25

Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg)

Dry Wt. Dry Wt. Dry Wt.

15600 9000 8160

< 7.1 < 6.8 < 8.0

< 5.9 < 5.7 < 6.7

88.4 112 163

< 0.24 < 0.23 < 0.27

< 2.4 < 2.3 < 2.7

< 0.59 < 0.57 < 0.67

2120 48300 54800

19.6 11.8 11.2

11.1 6.09 6.99

9.92 15.9 16.1

31700 18600 19200

26.0 9.96 12.3

4050 13200 15500

801 428 452

< 0.12 < 0.11 < 0.13

< 1.2 < 1.1 < 1.3

17.0 14.9 15.5

2100 1540 1330

< 12 < 11 < 13

345 265 341

< 1.2 < 1.1 < 1.3

49.6 124 149

< 12 < 11 < 13

32.0 16.8 16.1

53.3 61.2 54.5

< 5.9 < 5.7 20
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Table D-3b

Inorganic Analysis Results: Metals, TPH
*SITE 1*

Field Sample ID B-1-1-28 B-1-1-3B

Sample Matrix Soil Soil

Percent Moisture (%) 3 12

MDL Results Results

(mg/Kg) (mg/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 NA NA
Antimony Sb 6.0 NA NA
Arsenic As 5.0 NA NA
Barium Ba 1.0 NA NA
Beryllium Be 0.2 NA NA
Boron B 1.0 NA NA
Cadmium Cd 0.5 NA NA
Calcium Ca 50.0 NA NA
Chromium Cr 1.0 NA NA
Cobalt . Co 1.0 NA NA
Copper Cu 1.0 NA NA
Iron Fe 2.5 NA NA

Lead Pb 5.0 NA NA
Magnesium Mg 50.0 NA NA
Manganese Mn 0.5 NA NA
Mercury(7471) Hg 0.1 NA NA
Molybdenum Mo 1.0 NA NA
Nickel Ni 1.5 NA NA
Potassium K 50.0 NA NA
Selenium Se 10.0 NA NA
Silicon Si 100.0 NA NA
Silver Ag 1.0 NA NA
Sodium Na 50.0 NA NA
Thallium Tl 10.0 NA NA
Vanadium V 1.0 NA NA

Zinc Zn 1.0 NA NA
Total Petroleum Hydrocarbons TPH 5.0 18000 1100
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Table D-3c

Inorganic Analysis Results: Metals, TPH
*SITE 2*

Field Sample ID 8-2-1-18 B-2-1-3B 8-2-1-48 B-2-2-18 B-2-2-4B 8-2-2-78

Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 38 19 18 10 14 21

MDL Results Results Results Results Results Results
(rng/Kg) (mg/Kg) . (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (rng/Kg)

Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. bry wt.
-------

Aluminum Al 10.0 NA NA NA NA NA NA
Antimony Sb 6.0 NA NA NA NA NA NA
Arsenic As 5.0 . NA NA NA NA NA NA
Barium Ba 1.0 NA NA ' NA NA NA NA
Beryllium Be 0.2 NA NA NA NA NA NA
Boron B 1.0 NA NA NA NA NA NA
Cadmium Cd 0.5 NA NA NA NA NA NA
Calcium Ca 50.0 NA NA NA NA NA NA
Chromium · Cr 1.0 - NA NA NA NA ' NA NA
Cobalt Co 1.0 NA NA NA NA · NA NA
Copper Cu 1.0 NA NA NA NA NA NA
Iron Fe 2.5 NA NA NA NA NA NA
Lead Pb 5.0 NA' NA NA NA NA NA

Magnesium Mg ' 50.0 NA -NA NA NA NA NA
Manganese Mn 0.5 . NA NA NA NA NA NA
Mercury(7471) Hg 0.1 NA NA NA NA NA NA
Molybdenum Mo 1.0 NA NA NA NA NA - NA
Nickel Ni 1.5 NA NA NA NA NA NA
Potassium K 50.0 NA NA NA NA NA NA
Selenium Se . 10.0 NA NA NA NA NA NA
Silicon Si 100.0 NA NA NA NA NA NA
Silver Ag 1.0 NA NA NA NA NA NA
Sodium Na 50.0 NA NA NA NA NA NA
Thallium Tl 10.0 NA NA NA NA NA NA
Vanadium V 1.0 NA NA NA NA NA . NA
Zinc Zn 1.0 NA NA NA NA NA NA
Total Petroleum Hydrocarbons TPH 5.0 - 290 9.4 8.8 6.6 < 5.9 9.4
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' Table D-3d

Inorganic Analysis Results: Metals, TPH
*SITE 3*

Field Sample ID

Sample Matrix

Percent Moisture (%)

WB-3-2D-4A,B WB-3-20-4AR,BR WB-3-20-5A,B WB-3-2D-6A,B WB-3-30-lA,B WB-3-40-lA,B WB-3-4D-lAR,BR WB-3-40-ZA,B · WB-3-7-4A,B
Soil Soil Soil Soil Soil Soil Soil Soil Soil

17 17 16 14 12 12 1322

tesults

img/Kg)

)ry Wt.

14000

< 7.7

< 6.4

137

< 0.26

< 1.3

< 0.64

39600

20.4

10.3

20.6

54500

28.2

13700

525

< 0.13

< 1.9

27.9

2410

<13.0

796

< 1.30

169

<13.0

26.9

187

< 6.4

MDL Results Results F Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) 4 (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (rng/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. C Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 12000 13200 4260 7160 9530 18500 12500 14400

Antimony Sb 6.0 < 7.1 <7.1 < 7.1 < 7.00 < 6.8 < 6.8 < 6.9 < 7.25

Arsenic As 5.0 < 6.0 <6.0 <6.0 < 5.90 < 11 < 11 < 11 < 6.00

Barium Ba 1.0 66.9 78.6 55.2 58.4 88.1 80.3 76.0 102

Beryllium Be 0.2 < 0.24 < 0.24 < 0.24 < 0.24 < 0.22 0.31 < 0.23 0.596

Boron B 1.0 < 1.2 < 1.2 < 1.2 < 1.17 < 1.1 < 1.1 < 1.1 81.7

Cadmium Cd 0.5 < 0.6 < 0.6 1.4 < 0.59 1.1 2.8 0.91 1.66

Calcium Ca 50.0 25400 29000 - 105000 62300 3770 3240 1990 13000

Chromium Cr 1.0 18.3 17.8 5.8 11.2 19.3 18.1 12.6 15.4

Cobalt Co 1.0 12.5 10.8 2.0 7.16 8.4 8.6 5.9 12.3

Copper Cu 1.0 20.0 18.3 8.4 13.7 8.3 8.6 6.6 28.8

Iron Fe 2.5 26600 28300 11600 17300 14500 51700 15100 34200

Lead Pb 5.0 15.4 25.5 23.2 17.9 25.9 39.6 15.1 60.7

Magnesium Mg 50.0 13400 12900 39100 18500 4420 3990 3290 7780

Manganese Mn 0.5 457 413 542 801 414 565 279 692

Mercury(7471) Hg 0.1 < 0.12 < 0.12 < 0.12 < 0.117 < 0.11 < 0.11 < 0.11 < 0.120

Molybdenum Mo 1.0 < 1.8 2.8 < 1.8 3.31 < 11 < 11 < 11 < 1.20

Nickel Ni 1.5 27.6 24.8 7.1 16.4 13.8 13.0 11.8 20.0

Potassium K 50.0 1770 1770 796 1130 1540 1400 952 766
Selenium Se 10.0 <12.0 <12.0 <12.0 <11.7 < 11 < 11 < 11 <12.0
Silicon Si 100.0 711 677 740 884 461 428 392 1670

Silver Ag 1.0 < 1.20 < 1.20 < 1.20 < 1.17 < 1.1 < 1.1 < 1.1 < 1.20

Sodium Na 50.0 154 152 127 129 105 96.4 952 71.1

Thallium Tl 10.0 <12.0 <12.0 <12.0 <11.7 < 11 < 11 < 11 <12.0

Vanadium V 1.0 25.5 24.8 9.0 15.5 28.3 37.2 18.2 30.1

Zinc Zn 1.0 66.1 59.9 206 295 426 409 548 687

Total Petroleum Hydrocarbons TPH 5.0 < 6.0 <6.0 <6.0 < 5.9 8.9 < 5.7

17

Resul

5.7

131
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Table D-3e

Inorganic Analysis Results: Metals, TPH
*SITE 4*

Field Sample ID 8-4-1-38 B-4-1-3BR B-4-1-4B 8-4-1-58

Sample Matrix Soil soil Soil Soil

Percent Moisture (%) 15 14 12 9

MDL Results Resutts Results Results

(mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum At 10.0 NA NA NA NA
Antimony . Sb 6.0 . NA NA NA NA
Arsenic As 5.0 NA NA NA NA

Barium Ba 1.0 NA . NA NA NA
Beryllium Be 0.2 NA NA NA NA
Boron B 1.0 NA NA NA NA
Cadmium Cd 0.5 NA NA NA NA
Calcium Ca 50.0 NA NA NA NA

Chromium Cr 1.0 NA NA NA NA
Cobalt Co 1.0 NA NA NA NA
Copper Cu 1.0 NA NA NA NA
Iron Fe 2.5 NA NA NA NA
Lead Pb 5.0 NA NA NA NA
Magnesium Mg 50.0 NA NA NA NA
Manganese Mn 0.5 NA NA NA NA
Mercury(7471) Hg 0.1 NA NA NA NA
Molybdenum Mo 1.0 NA NA NA NA
Nickel Ni 1.5 NA NA NA NA
Potassiun K 50.0 NA NA NA NA
Setenium Se 10.0 NA NA NA NA
Silicon Si 100.0 NA NA NA NA

Silver Ag 1.0 NA NA NA NA
Sodium Na 50.0 NA NA NA NA

Thallium · TI 10.0 NA NA NA NA
Vanadium V 1.0 NA NA NA NA
Zinc Zn 1.0 NA NA NA NA
Total Petroleum Hydrocarbons TPH 5.0 21 20 120 6.2 000135
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Table D-3f

Inorganic Analysis Results: Metals, TPH
*SITE 5*

Field Sample ID

Sample Matrix

Percent Moisture (%)

WB-5-10-1A,8 WB-5-1D-lAR,BR WB-5-5-6A,B
Soil Soil Soil

20 20

MDL Results Results

(mg/Kg) (mg/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 14100 14400

Antimony Sb 6.0 < 7.50 < 7.50

Arsenic As 5.0 < 6.25 < 6.25

Barium Ba 1.0 181 172

Beryllium Be 0.2 < 0.25 < 0.25

Boron B 1.0 < 1.25 < 1.25

Cadmium Cd 0.5 < 0.625 < 0.625

Calcium Ca 50.0 60600 63600

Chromium Cr 1.0 18.0 17.6

Cobalt Co 1.0 6.91 8.51

Copper Cu 1.0 13.1 16.6

Iron Fe 2.5 30200 34800

Lead Pb 5.0 9.22 < 6.25

Magnesium Mg 50.0 9470 9100

Manganese Mn 0.5 420 404

Mercury(7471) Hg 0.1 < 0.125 < 0.125

Molybdenum Mo 1.0 < 1.25 < 1.25

Nickel Ni 1.5 18.5 20.2

Potassium K 50.0 2160 2220

Selenium Se 10.0 <12.5 <12.5

Silicon Si 100.0 651 622

Silver Ag 1.0 < 1.25 < 1.25

Sodium Na 50.0 160 140

Thallium Tl 10.0 <12.5 <12.5

Vanadium V 1.0 24.9 25.6

Zinc Zn 1.0 43.8 44.8

Total Petroleum Hydrocarbons TPH 5.0 < 6.25 < 6.25

23

Result

(mg/Kg

Dry Wt

18.6

7.7

< 6.5

262

< 0.2

< 1.3

< 0.6

57.1

23.4

14.0

111

32.6

22.6

15.7

505

< 0.1

< 1.3

32.7

2300

< 13

652

< 1.3

214

< 13

32.1

141

< 6.5

080136
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Table D-3g

Inorganic Analysis Results: Metals, TPH
*SITE 6*

Field Sample ID B-6-1-1B B-6-1-3B B-6-1-6B 8-6-2-18 B-6-2-4B 8-6-2-78
Sample Matrix Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 9 16 14 13 18 24

MDL Results Results Results Results Results Results
(rng/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (rng/Kg)

Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 NA NA NA NA NA NA
Antimony Sb 6.0 NA NA NA NA NA NA
Arsenic As 5.0 NA NA NA NA NA NA
Barium Ba 1.0 NA NA NA NA NA NA
Beryllium Be 0.2 NA NA NA NA NA NA
Boron B 1.0 NA NA NA NA NA NA
Cadmium Cd 0.5 NA NA NA NA NA NA
Calcium Ca 50.0 NA NA NA NA NA NA
Chromium Cr 1.0 NA NA NA NA NA NA
Cobalt Co 1.0 NA NA NA NA NA NA
Copper Cu 1.0 NA NA NA NA NA NA
Iron Fe 2.5 NA NA NA NA NA NA
Lead Pb 5.0 NA NA NA NA NA NA
Magnesium Mg 50.0 NA NA NA NA NA NA
Manganese Mn 0.5 NA NA NA NA NA NA
Mercury(7471) Hg 0.1 NA NA NA NA NA NA
Molybdenum Mo 1.0 NA NA NA NA NA NA
Nickel Ni 1.5 NA NA NA NA NA NA
Potassium K 50.0 NA NA NA NA NA NA
Selenium Se 10.0 NA NA NA NA NA NA
Silicon Si 100.0 NA NA NA NA NA NA
Silver Ag 1.0 NA NA NA NA NA NA
Sodium Na 50.0 NA NA NA NA NA NA
Thalliun Tl 10.0 NA NA NA NA NA NA
Vanadium V 1.0 NA NA NA NA NA NA
Zinc Zn 1.0 NA NA NA NA NA NA
Total Petroleum Hydrocarbons TPH 5.0 79 8.8 6.5 < 5.7 < 6.1 < 6.6

000137
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Table D-3h

Inorganic Analysis Results: Metals, TPH
*SITE 7*

Field Sample ID 8-7-1-18 B-7-1-3B B-7-1-4B

Sample Matrix Soil Soil

Percent Moisture (%) 12 4

MDL Results Results

(Ing/Kg) (mg/Kg) (Ing/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 NA NA

Antimony Sb 6.0 NA NA
Arsenic As 5.0 NA NA
Barium Ba 1.0 NA NA

Beryllium Be 0.2 NA NA
Boron B 1.0 NA NA
Cadmium Cd 0.5 NA NA
Calcium Ca 50.0 NA NA
Chromium Cr 1.0 NA NA
Cobalt Co 1.0 NA NA
Copper · Cu 1.0 NA NA
Iron Fe 2.5 NA NA
Lead Pb 5.0 NA NA
Magnesium Mg 50.0 NA NA
Manganese Mn 0.5 NA NA
Mercury(7471) Hg 0.1 NA NA
Molybdenum Mo 1.0 NA NA
Nickel Ni 1.5 NA NA
Potassium K 50.0 NA NA
Selenium Se 10.0 NA NA
Silicon Si 100.0 NA NA
Silver Ag 1.0 NA NA
Sodium Na 50.0 NA NA
Thallium Tl 10.0 NA NA
Vanadium V 1.0 NA NA
Zinc Zn 1.0 NA NA
Total Petroleum Hydrocarbons TPH 5.0 11 570

Soil

15

Result

(rng/Kg

Dry Wt

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

230

960138
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Table D-3i

Inorganic Analysis Results: Metals, TPH
*SITE 8*

Field Sample ID

Sample Matrix
Percent Moisture (%)

WB-8-10-1A,8 WB-8-20-7A,B WB-8-20-7AR,BR WB-8-30-1A,B WB-8-5A-lA,B WS-8-5A-4A,B WB-8-5A-7A,B We-8-6-BA,B
Soil Soil Soil Soil Soil Soil Soil · Soil

14 26 26 12 11 12 16 26

MDL Results Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (Ing/Kg) (Ing/Kg) (mg/Kg) (rng/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 15900 23200 20900 9980 5210 14000 15300 6020

Antimony Sb 6.0 < 7.00 < 8.10 < 8.10 < 6.90 < 6.80 < 6.80 < 7.20 < 8.10

Arsenic As 5.0 < 5.90 < 6.80 < 6.80 < 5.70 < 5.70 < 5.70 < 6.00 < 6.80

Barium Ba 1.0 132 199 155 101 39.8 153 92.4 112

Beryllium Be 0.2 < 0.24 < 0.28 < 0.27 < 0.23 < 0.23 < 0.23 < 0.24 < 0.68
Boron B 1.0 < 1.17 < 1.35 < 1.35 < 1.14 < 1.15 < 1.15 < 1.20 21.8

Cadmium Cd 0.5 < 0.59 1.07 0.847 < 0.57 < 0.57 < 0.57 < 0.60 < 0.68

Calcium Ca 50.0 51200 64400 57700 52000 191000 130000 137000 57700
Chromium Cr 1.0 22.9 23.8 24.2 15.0 7.55 17.6 16.0 10.6
Cobalt CO . 1.0 9.81 12.0 12.9 4.78 3.52 11.2 9.61 7.23

Copper Cu 1.0 17.3 26.6 24.2 17.0 8.08 19.9 17.1 14.6

Iron Fe 2.5 30400 35500 32500 23500 · 10000 24400 2783 16900

Lead Pb 5.0 28.5 20.7 21.5 10.7 26.3 14.3 13.8 10.2

Magnesium Mg 50.0 13700 - 14100 14200 16600 99500 27400 9.98 12700

Manganese Mn 0.5 470 546 568 419 400 467 460 581

Mercury(7471) Hg 0.1 < 0.117 < 0.135 < 0.135 < 0.114 < 0.113 < 0.114 < 0.119 < 0.135

Molybdenum Mo 1.0 3.01 < 1.35 < 1.35 < 1.14 < 1.15 < 1.15 < 1.20 < 1.35

Nickel Ni 1.5 28.0 27.3 28.8 15.7 8.32 23.9 20.7 14.6

Potassium K 50.0 3220 3890 4090 1930 449 1760 1640 1410

Selenium Se 10.0 <11.7 <13.5 <13.5 <11.4 - <11.3 <11.4 <11.9 <13.5

Siticon Si 100.0 845 464 611 635 476 975 1000 1870

Silver Ag 1.0 < 1.17 < 1.35 < 1.35 < 1.14 < 1.15 < 1.15 < 1.20 < 1.35
Sodium Na 50.0 166 219 . 228 114 108 145 149 153

Thallium Tl 10.0 <11.7 <13.5 <13.5 <11.4 <11.3 <11.4 <11.9 <13.5
Vanadium V 1.0 30.6 30.9 32.7 20.4 10.6 24.8 22.5 15.7

Zinc Zn 1.0 65.5 69.9 69.7 56.1 117 54.4 50.8 41.9

Total Petroleum Hydrocarbons TPH 5.0 < 5.9 < 6.8 < 6.8 240 52 170 12 q < 6.8

000139
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Table D-31

Inorganic Analysis Results: Metals, TPH
*SITE 9*

Field Sample ID 8-9-1-lA,B 8-9-1-3A,B 8-9-1-6A,B WB-9-5-6A,B WB-9-6-3A,B WB-9-6-4A,B WB-9-7-6A,B
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 15 13 8 20 15 21

MDL Results Results R€ Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (n (Ing/Kg) (mg/Kg) (Ing/Kg) (rng/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dr · Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 17000 22900 3( 3720 17700 11800 3350

Antimony Sb 6.0 < 7.10 < 7.00 < 6.60 < 7.50 < 7.10 < 7.60

Arsenic As 5.0 < 6.00 < 5.75 < 5.50 < 6.25 < 5.90 < 6.40

Barium Ba 1.0 122 201 43.5 228 106 43.5

Beryllium Be 0.2 0.498 0.275 < 0.22 < 0.25 < 0.24 < 0.26

Boron B 1.0 < 3.60 < 3.50 < 1.10 < 1.25 < 1.20 < 1.30

Cadmi um Cd 0.5 < 0.60 < 0.60 < 0.55 < 0.625 < 0.60 < 0.64

Calcium Ca 50.0 3560 54600 10! 114000 62100 88800 314000

Chromium Cr 1.0 26.5 20.7 6.99 48.6 17.5 4.62

Cobalt Co 1.0 14.1 11.1 1.84 25.8 8.00 2.54

Copper Cu 1.0 20.8 19.8 8.42 45.1 12.8 10.9

Iron Fe 2.5 30300 38200 5: 8660 43800 22700 7300

Lead Pb 5.0 26.0 15.2 7.80 43.5 8.08 21.3

Magnesium Mg 50.0 5900 19800 21 52600 16100 9070 134000

Manganese Mn 0.5 553 454 515 1310 404 595

Mercury(7471) Hg 0.1 < 0.120 < 0.115 · NR NR NR NR

Molybdenum Mo 1.0 < 1.20 < 1.20 < 1.10 < 1.25 < 1.20 < 1.30

Nickel Ni 1.5 26.8 25.9 5.99 63.0 21.0 6.32

Potassium K 50.0 1560 2390 841 5990 2260 735

Selenium Se 10.0 <12.0 <11.5 <10.9 <12.5 <11.8 <12.7

Silicon Si 100.0 3230 1250 ' 686 1490 654 514

Silver · ' Ag 1.0 < 1.20 < 1.20 <1.10 < 1.25 < 1.20 < 1.30

Sodium Na 50.0 174 238 126 404 166 189

Thallium Tl 10.0 <12.0 <11.5 <10.9 <12.5 <11.8 <12.7

Vanadium V 1.0 34.9 28.9 8.79 73.4 21.8 7.43

Zinc Zn 1.0 182 56.3 250 132 46.5 157

Total Petroleum Hydrocarbons TPH 5.0 18 36 20 140 < 5.9 < 6.4

NR - Not Required

24

suits

8/Kg)

·y Wt.

)400

: 8.00

: 6.75

123

< 0.30

< 4.00

1 0.70

5000

21.4

13.2

22.5

5800

17.5

3100

586

< 0.135

< 1.50

26.7

2700

<13.5

1020

< 1.35

243

<13.5

29.6

107

28
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Table D-3k

Inorganic Analysis Results: Metals, TPH
*SITE 10*

Field Sample ID

Sample Matrix
Percent Moisture (%)

WB-10-lD-lA,B WB-10-lD-2A,B WB-10-4-5A,B
Soil Soil Soil

11 13 11

MOL Results Results Results

(mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 7830 3960 7120

Antimony Sb 6.0 < 6.75 < 6.90 < 6.80

Arsenic As 5.0 < 5.70 < 5.75 < 5.70

Barium Ba 1.0 1420 49.5 94.9

Beryllium Be 0.2 < 0.23 < 0.23 0.556

Boron B 1.0 < 1.13 < 1.15 76.2

Cadmium Cd 0.5 < 0.57 < 0.58 1.55

Calcium Ca 50.0 82000 116000 67600

Chromium Cr 1.0 11.2 - 650 14.4
Cobalt CO 1.0 5.32 1.62 11.5

Copper CU 1.0 9.78 7.17 26.8

Iron Fe 2.5 17000 7830 31900

Lead Pb 5.0 10.8 10.9 56.6

Magnesium Mg 50.0 17800 48300 7250

Manganese Mn 0.5 680 500 645

Mercury(7471) Hg 0.1 NR NR NR
Molybdenum Mo 1.0 < 1.15 '< 1.15 < 1.15

Nickel Ni 1.5 15.0 7.24 18.6
Potassium K 50.0 1310- 732 715

Selenium Se 10.0 <11.3 <11.5 <11.3

Silicon Si 100.0 673 967 1080

Silver Ag 1.0 < 1.15 < 1.15 < 1.15

Sodium Na 50.0 144 109 66.3
Thallium Tl 10.0 <11.3 <11.5 <11.5
Vanadiun V 1.0 15.6 8.22 28.1

Zinc Zn 1.0 174 360 640

Total Petroleum Hydrocarbons TPH 5.0 < 5.6 30 < 5.7

NR - Not required

000141
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Table D-3l

Inorganic Analysis Results: Metals, TPH
*SITE 11*

Field Sample ID 8-11-1-lA,B 8-11-1-LA,B 8-11-1-7A,8 8-11-2-1A,B 8-11-2-4A,B 8-11-2-4AR,BR 8-11-2-BA,B
Sample.Matrix Soil Soil Soil Soit Soil Soil Soil

Percent Moisture (%) 38 20 14 20 18 1012

esults

mg/Kg)

iry Wt.

3390

< 6.90

< 5.70

54.4

< 0.25

< 1.20

< 0.60

$4000

4.26

2.52

15.4

7830

31.8

57200

580

< 0.12

< 1.20

5.89

734

<11.5

654

< 1.2C

144

<11.5

7.56

486

< 5.7

MDL Results Results R Results Results Results Results

(mg/Kg) (Ing/Kg) (mg/Kg) ( (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. D Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 22900 8980 23500 14500 14800 2880

Antimony Sb 6.0 < 9.70 < 7.50 < 7.00 < 7.50 < 7.40 < 7.00

Arsenic As 5.0 < 8.10 < 6.25 < 6.00 < 6.25 < 6.10 < 5.75

Barium Ba 1.0 130 53.0 151 130 72.4 42.8

Beryllium Be 0.2 < 0.35 < 0.25 0.391 < 0.25 < 0.25 < 0.25

Boron 8 1.0 < 1.65 < 1.25 < 1.20 < 1.25 < 1.25 < 3.50

Cadmium Cd 0.5 < 0.85 < 0.65  < 0.60 < 0.65 < 0.65 < 0.60

Calcium Ca 50.0 4680 92400 1 3180 31900 36600 167000

Chromium Cr 1.0 30.3 11.4 28.5 20.8 21.3 3.91

Cobalt Co 1.0 10.2 9.70 56.3 12.6 10.4 2.49

Copper Cu 1.0 16.3 22.1 17.9 27.0 21.2 11.1

Iron Fe 2.5 34400 19900 39600 31100 38200 5750

Lead Pb 5.0 41.6 15.4 32.6 23.2 16.2 15.3

Magnesium Mg 50.0 5800 14100 ! 6070 13100 11800 57600

Manganese Mn 0.5 319 1110 2880 545 399 468

Mercury(7471) Hg 0.1 < 0.20 < 0.125 0 < 0.120 < 0.125 < 0.125 < 0.115

Molybdenum Mo 1.0 < 1.65 2.11 i < 1.20 < 1.25 < 1.25 < 1.20

Nickel Ni 1.5 23.9 34.9 ) 28.5 27.5 26.0 5.43

Potassium K 50.0 1970 1220 1830 2590 2390 568

Selenium Se 10.0 <16.5 <12.5 <12.0 <12.5 <12.5 <11.5

Silicon Si 100.0 4040 1600 1300 1240 1090 948

Sitver Ag 1.0 < 1.65 < 1.25 I < 1.20 < 1.25 < 1.25 < 1.20

Sodium Na 50.0 107 179 81.0 182 168 151

Thallium Tl 10.0 <16.5 <12.5 <12.0 <12.5 <12.5 <11.5

Vanadium V 1.0 44.8 21.8 , 42.0 30.2 27.3 6.17

Zinc Zn 1.0 76.0 58.4 66.0 67.1 68.3 242

Total Petroleum Hydrocarbons TPH 5.0 130 7.1 29 20 19 11

182
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Table D-3m

Inorganic Analysis Results: Metals, TPH
*SITE 12*

Field Sample ID 8-12-1-5A,B 8-12-1-5AR,BR 8-12-1-7A,8 8-12-1-8A,8 8-12-2-1A,8 8-12-2-4A,B B-12-2-6A,B
Sample Matrix Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 23 17 23 21 5 19 19

MDL Results Results Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 15100 16600 13700 14100 12600 16200 12500
Antimony Sb 6.0 < 7.8 < 7.2 < 7.8 < 7.6 < 6.3 < 7.4 < 7.4
Arsenic As 5.0 < 6.5 < 6.0 < 6.5 < 6.3 < 5.3 < 6.2 < 6.2
Barium Ba 1.0 55.4 219 117 112 121 332 90.2
Beryllium Be 0.2 0.26 0.33 < 0.26 < 0.25 < 0.21 < 0.26 < 0.25
Boron B 1.0 < 2.6 < 2.4 < 2.6 < 2.5 < 2.1 < 2.5 < 2.5
Cadmium Cd 0.5 < 0.65 < 0.60 < 0.65 < 0.63 < 0.53 < 0.62 < 0.62
Calcium Ca 50.0 30000 31000 38800 50400 41500 40400 43100

Chromium Cr 1.0 19.5 20.4 17.9 22.0 17.2 20.5 15.8
Cobalt Co 1.0 15.8 10.9 9.01 9.49 10.4 8.69 8.62
Copper Cu 1.0 18.4 17.0 19.0 16.7 17.9 17.9 17.9
Iron Fe 2.5 29700 32600 26600 28200 26200 31400 26600
Lead Pb 5.0 15.1 16.4 .17.0 18.5 . 29.7 18.4 14.4
Magnesium Mg 50.0 9030 11400 13000 9470 14200 9060 4610

Manganese Mn 0.5 618 394 443 492 423 385 385

Mercury(7471) Hg 0.1 < 0.13 < 0.12 < 0.13 < 0.13 < 0.11 < 0.12 < 0.12

Molybdenum Mo 1.0 < 1.3 < 1.2 < 1.3 < 1.3 < 1.1 < 1.2 4 1.2
Nickel Ni ·1.5 27.7 25.9 22.2 26.6 23.2 25.2 21.2
Potassium K 50.0 2270 2830 2360 2630 2340 2620 2110
Selenium Se 10.0 < 13 < 12 < 13 < 13 < 11 < 12 < 12
Silicon Si 100.0 332 183 218 292 292 254 340

Silver Ag 1.0 < 1.3 < 1.2 < 1.3 < 1.3 < 1.1 < 1.2 < 1.2
Sodium Na 50.0 132 135 139 161 109 156 140
Thallium Tl 10.0 < 13 < 12 < 13 < 13 < 11 < 12 < 12
Vanadium V 1.0 24.9 26.9 23.4 24.6 24.0 26.7 22.1
Zinc Zn 1.0 55.6 55.2 52.5 51.4 81.3 63.4 51.4
Total Petroleum Hydrocarbons TPH 5.0 < 6.5 < 6.0 12 7.5 23 7.0 110
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Table D-3n

Inorganic Analysis Results: Metals, TPH
*SITE 13*

Field Sample ID WS-13-1-5A,8 WB-13-2-4A,B WB-13-2-5A,8 WB-13-3-1A,B WB-13-3-6A,B WB-13-3-6AR,BR WS-13-3-7A WB-13-4-5A,B
Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil

Percent Moisture (%) 24 18 12 21 22 15 20

NR - Not required

13

esults

ng/Kg)

7 Wt.

)400

< 6.9

< 5.7

66.2

< 0.23

< 2.3

< 0.57

9300

14.9

8.0

17.2

5800

27.9

2800

521

< 0.11

< 1.1

19.0

1340

< 11

222

< 1.1

103

< 11

19.1

79.0

< 5.7

MDL Results Results R( Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) U (Ing/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg)
Parameter Code Wet Wt. Dry Wt. Dry Wt. DI Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 5030 14700 1( 11900 13400 11000 8590 14100

Antimony Sb 6.0 < 7.9 < 7.3 · < 6.9 < 7.6 < 7.6 < 7.1 < 7.5
Arsenic As 5.0 < 6.6 < 6.1 · < 5.7 < 6.4 < 6.33 < 5.9 < 6.25
Barium Ba 1.0 19.1 121 204 110 114 74.8 112
Beryllium Be 0.2 < 0.26 < 0.24 < 0.60 < 0.64 < 0.63 < 0.60 < 0.625
Boron B 1.0 < 2.6 < 2.4 · < 1.15 < 1.30 < 1.26 < 1.2 < 1.25
Cadmium Cd 0.5 < 0.66 < 0.61 < 0.60 < 0.64 < 0.63 < 0.6 < 0.625
Calcium Ca 50.0 72500 69800 3( 85700 63000 48700 106000 52300

Chromium Cr 1.0 7.0 18.2 13.9 17.5 16.8 10.9 17.5

Cobalt Co 1.0 4.2 10.8 9.1 14.7 14.5 6.61 12.5

Copper CU 1.0 8.3 18.0 16.4 22.2 21.3 14.9 21.9

Iron Fe 2.5 11200 28600 2 21300 22900 25400 18000 27100
Lead Pb 5.0 26.6 23.2 19.2 17.0 19.2 12.4 18.0
Magnesium Mg 50.0 43000 23500 1 14300 20300 16600 49900 10800
Manganese Mn 0.5 343 720 727 837 683 446 801

Mercury(7471) Hg 0.1 < 0.13 < 0.12 NR NR NR NR NR
Molybdenum Mo 1.0 < 1.3 < 1.2 < 1.2 < 1.3 < 1.26 < 1.2 < 1.25
Nickel Ni 1.5 9.4 27.4 19.1 29.1 26.7 15.9 35.9
Potassium K 50.0 658 1950 1270 2010 1890 1360 1870

Selenium Se 10.0 < 13 < 12 <11.5 <12.7 <12.6 <11.8 <12.5

Silicon Si 100.0 457 276 851 2120 2630 1780 1440

Silver Ag 1.0 < 1.3 < 1.2 < 1.15 < 1.3 < 1.26 < 1.2 < 1.25
Sodium Na 50.0 134 152 178 187 195 168 165
Thallium Tl 10.0 < 13 < 12 <11.5 < 13 <12.6 < 12 <12.5
Vanadium V 1.0 9.9 24.6 19.5 24.0 23.1 15.9 24.5
Zinc Zn 1.0 514 59.4 102 157 156 106 88.2
Total Petroleum Hydrocarbons TPH 5.0 < 6.6 < 6.1 21 < 6.4 < 6.4 < 5.9 < 6.3

1



Table D-4

TOC Analysis Results

Field Sample ID WB-3-40-2B B-4-1-4B WB-5-5-68 B-7-1-4B
Sample Matrix Soil Soil Soil Soil

Percent Moisture (%) ' 13 12 23 15

Sample Date 8/11/89 7/18/89 7/25/89 7/14/89

Analysis Date 8/29/89 8/15/89 8/21/89 7/19/89
Elapsed Time 18 Days 28 Days 27 Days 5 Days

Results Results Results Results

(mg/Kg) (Ing/Kg) (mg/Kg) (mg/Kg)
Parameter Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Total Organic Carbon 2300 >10000 25000 2600
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PRECISION/ACCURACY RESULTS

TABLES E-1 THROUGH E-3
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V43287MS V43287MSD V46105MS V46105MSD

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limits

Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 79 87 10 72 68 6 59-172 22
Trichloroethene 93 107 14 97 98 1 62-137 24
Chlorobenzene 112 138 OC 21 98 92 6 60-133 21
Toluene 124 137 10 75 70 7 59-139 21
Benzene 69 119 53 OC 89 88 1 64-142 21

Surrogates:

1,2-Dichloroethane-d4 101 96 N/A 120 114 N/A 70-121 N/A
Toluene-d8 116 108 N/A 102 98 N/A 81-117 N/A

4-Bromofluorobenzene 95 100 N/A 124 OC 121 N/A 74-121 N/A
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V44958MS V44958MSD V44324MS V44324MSD

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limits

Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 80 87 8 85 81 5 59-172 22
Trichloroethene 100 97 3 83 81 2 62-137 24
Chlorobenzene 105 106 1 113 107 5 60-133 21

Toluene 99 106 7 115 99 15 59-139 21
Benzene 103 102 1 119 115 3 64-142 21

Surrogates:

1,2-Dichloroethane-d4 88 94 N/A 106 98 N/A 70-121 N/A
Toluene-d8 96 110 N/A· 109 97 N/A 81-117 N/A

4-Bromofluorobenzene 91 91 N/A 102 96 N/A 74-121 N/A
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V43604MS V43604MSD V45142MS V45142MSD

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limits

Parameter (% Recovery) (% Rec6very) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 87 87 0 84 82 2 59-172 22
Trichloroethene 107 102 5 98 . 97 1 62-137 24
Chlorobenzene .106 111 5 118 . 108 9 60-133 21
Toluene 110 109 1 110 111 1 59-139 21
Benzene 109 104 5 104 103 1 64-142 - 21

Surrogates:

1,2-Dichloroethane-d4 93 91 N/A 84 85 N/A 70-121 N/A
Toluene-68 96 98 N/A 100 102 N/A 81-117 N/A

4-Bromofluorobenzene 91 88 N/A 90 82 N/A 74-121 N/A
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V45618MS V45618MSD V46736MS V46736MSD

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limits

Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 73 80 9 78 5 59-172 22
Trichloroethene 101 104 3 96 3 62-137 24
Chlorobenzene 113 110 3 94 - 60-133 21
Toluene 103 100 3 94 - 59-139 21
Benzene 105 107 2 96 2 64-142 21

74

93

94

94

94

86

82

79

Surrogates:

1,2-Dichloroethane-d4 99 98 N/A 86 N/A 70-121 N/A
Toluene-d8 100 99 N/A 91 E N/A 81-117 N/A
4-Bromofluorobenzene 103 97 N/A 83 ) N/A 74-121 N/A
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V46932MS V46932MSD VDP163MS VDP163MSD

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limits
Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 93 91 2 88 86 2 59-172 22
Trichloroethene 97 108 11 101 105 4 62-137 24
Chtorobenzene 102 102 - 111 115 4 60-133 21

Toluene 96 96 - 97 102 5 59-139 21
Benzene 100 101 1 98 102 4 64-142 21

Surrogates:

1,2-Dichloroethane-d4 98 88 N/A 97 96 N/A 70-121 N/A
Toluene-d8 100 93 N/A 107 98 N/A 81-117 N/A
4-Bromofluorobenzene 96 92 N/A 108 101 N/A 74-121 N/A
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Table E-1

Matrix Spike/Matrix Spike Duplicate Results: Volatile Organic Compounds

Laboratory ID V45910MS V45910MSD

Sample Matrix Soil Soil

Results Results Control Limits

Parameter (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,1-Dichloroethene 98 91 7 59-172
Trichloroethene 101 96 5 62-137
Chtorobenzene 117 121 3 60-133
Toluene 109 107 2 59-139

Benzene 108 115 6 64-142

Surrogates:

1,2-Dichloroethane-d4 110 109 N/A 70-121

Toluene-d8 98 100 N/A 81-117

4-Bromofluorobenzene 100 104 NtA 74-121

22

24

21

21

21

N/A

N/A

N/A
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Table E-2

Matrix Spike/Matrix Spike Duplicate Results: Semivolatile Organic Compounds

Laboratory ID SV43271MS SV43271MSD SV46691MS SV46691MSD

Sample Matrix Soil Soil Soil Soil

Results  Results Results Results Control Limits

Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,2,4-Trichlorobenzene 55 63 14 76 52 38 OC 38-107 23

Acenaphthene 57 66 15 83 58 35 OC 31-137 19

2,4-Dinitrotoluene 56 63 12 66 43 42 . 28- 89 47
Pyrene 59 81 31 98 75 26 35-142 36

N-Nitroso-di-n-propylamine 59 66 11 58 37 OC 44 OC 41-126 38

1,4-Dichlorobenzene 60 59 17 74 48 43 OC 28-104 27

Pentachlorophenol 56 59 5 78 50 44 17-109 47
Phenol 62 66 6 100 OC 72 33 26- 90 35
2-Chlorophenol 47 54 14 83 60 32 25-102 50
4-Chloro-3-methylphenol 57 63 10 86 60 36 OC 26-103 33

4-Nitrophenol 73 72 1 70 44 46 11-114 50

Surrogates:

Nitrobenzene-d5 54 68 N/A 76 50 N/A 23-120. N/A

2-Fluorobiphenyl 60 76 N/A 86 56 N/A 30-115 N/A

Terphenyl-d14 50 68 N/A 82 56 N/A 18-137 N/A

2-Fluorophenol 47 57 N/A 82 58 N/A 24-113 N/A
Phenol-d5 59 72 N/A 100 70 N/A 24-113 N/A

2,4,6-Tribromophenol 64 72 N/A 85 54 N/A 19-122 N/A
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Table E-2

Matrix Spike/Matrix Spike Duplicate Results: Semivolatile Organic Compounds

Laboratory ID SV44962MS - SV45638MS

Sample Matrix Soil Soil Soil Soil

Results Results Results Results Control Limifs
Parameter (% Recovery) (% Recovery) RPD (% Recovery) (% Recovery) RPD (% Recovery) RPD

1,2,4-Trichlorobenzene 75 NA N/A 65 N/A 38-107 23

Acenaphthene 73 NA N/A 87 , N/A 31-137 19

2,4-Dinitrotoluene 65 NA N/A 76 N/A 28- 89 47

Pyrene . 88 NA N/A 85 · N/A · 35-142 36

N-Nitroso-di-n-propylamine 69 NA N/A 76 N/A 41-126 38

1,4-Dichlorobenzene 69 NA N/A 59 N/A 28-104 27

Pentachlorophenol 69 NA N/A 100 N/A 17-109 47

Phenol 57 NA N/A 80 N/A 26- 90 35

2-Chlorophenol 57 NA N/A 85 N/A 25-102 50

4-Chloro-3-methylphenol 68 NA N/A 80 N/A 26-103 33

4-Nitrophenol 66 NA N/A 85 N/A 11-114 50

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Surrogates:

Nitrobenzene-d5 78 NA N/A 84 N/A 23-120 N/A

2-Fluorobiphenyl 76 NA N/A 94 N/A 30-115 N/A

Terphenyl-d14 86 NA N/A 88 N/A 18-137 N/A

2-Fluorophenol 64 NA N/A 86 N/A 24-113 N/A
Phenol-d5 72 NA N/A 106 N/A 24-113 N/A

2,4,6-Tribromophenol 65 NA N/A 91 N/A 19-122 N/A
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 43199 PH43199MR PH43338MS 44329 PH44329MR PH43598MS

Sample Matrix Original Replicate Spike Original Replicate Spike
Analysis Analysis Recovery · Analysis Analysis Recovery Control Limits

Parameter Code (mg/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Atuminum At N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Antimony Sb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Arsenic As N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Barium Ba N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Beryllium Be N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Boron B N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Cadmium Cd N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Calcium Ca N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Chromium Cr N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Cobalt Co N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Copper CU N/A N/A N/A. N/A N/A N/A N/A N/A 75-125 30
Iron Fe N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Lead(7421) Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Lead Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Magnesium Mg N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Manganese Mn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Mercury(7471) Hg N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Molybdenum Mo N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Nickel Ni N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Potassium K N/A N/A N/A N/A N/A N/A N/A N/A · 75-125 30
Seleniun Se N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Siticon Si N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Silver Ag N/A N/A N/A N/A · N/A N/A N/A N/A 75-125 30
Sodium Na N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Thallium · Tl N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Vanadium V N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Zinc Zn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Total Petroleum Hydrocarbons TPH 130 . 124 4.7 111 103 107 3.8 90 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 43339 PH43339MR PH42341MS 43284 M43284MR M43284MS

Sample Matrix Original Replicate Spike Original Replicate Spike
Analysis Analysis Recovery Analysis Analysis Recovery Control Limits

Parameter Code (mg/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A 14100 15400 9 NS 75-125 30
Antimony Sb N/A N/A N/A N/A <7.6 <7.6 - 21 OC 75-125 30
Arsenic As N/A N/A N/A N/A <6.3 <6.3 - 59 OC 75-125 30
Barium Ba N/A N/A N/A N/A 112 125 11 78 75-125 30
Beryllium Be N/A N/A N/A N/A <0.25 <0.25 - 82 75-125 30
Boron B N/A N/A N/A N/A <2.5 36.3 200 OC 123 75-125 30
Cadmium Cd N/A N/A N/A N/A <0.63 <0.63 - 74 OC 75-125 30
Calcium Ca N/A N/A N/A N/A 50400 50300 0.2 NS 75-125 30
Chromium Cr N/A N/A N/A N/A 22 19 15 53 OC 75-125 30
Cobalt 1 CO N/A N/A N/A N/A 9.49 10.8 13 77 75-125 30
Copper Cu N/A N/A N/A N/A 16.7 18.6 11 81 75-125 30
Iron Fe N/A N/A N/A N/A 28200 30300 7 NS 75-125 30
Lead(7421) Pb N/A N/A N/A N/A NA NA N/A NA 75-125 30
Lead Pb N/A N/A N/A N/A 18.5 18.2 2 66 OC 75-125 30
Magnesium Mg N/A N/A N/A N/A 9470 9240 2- NS 75-125 30
Manganese Mn N/A N/A N/A N/A 492 509 3 110 75-125 30
Mercury(7471) Hg N/A N/A N/A N/A <0.13 <0.13 - 112 75-125 30
Molybdenum Mo N/A N/A N/A N/A <1.3 <1.3 - 68 OC 75-125 30
Nickel Ni N/A N/A N/A N/A 26.6 25.8 3 68 OC 75-125 30
Potassium K N/A N/A N/A N/A 2630 2530 4 NS 75-125 30
Setenium Se N/A N/A N/A N/A <13 <13 - 59 OC 75-125 30
Silicon Si N/A N/A N/A N/A 292 282 3 NS 75-125 30
Silver Ag N/A N/A N/A N/A <13 <13 - 36 OC 75-125 30
Sodium Na N/A N/A N/A N/A 161 146 10 NS 75-125 30
Thallium Tl N/A N/A N/A N/A <13 <13 - 66 00 75-125 30
Vanadium V N/A N/A N/A N/A , 24.6 25.7 4 77 75-125 30
Zinc Zn N/A N/A N/A N/A 51.4 56.8 10 82 75-125 30
Total Petroleum Hydrocarbons TPH 18 8.2 75 OC 86 N/A N/A N/A N/A 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID
43614 PH43614MR

PH43613MS
46685 M46685MR

M46685MS

Sample Matrix
Original Replicate Spike

Original Replicate Spike

Analysis Analysis Recovery Analysis Analysis Recovery
Control Limits

Parameter
Code (mg/Kg) (mg/Kg) RPD (%)

(mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A
N/A N/A N/A

14100 14400 2.1 NS
75-125 30

Antimony Sb N/A
N/A N/A N/A

<7.50 <7.50 - .
19 OC

75-125 30

Arsenic As N/A
N/A N/A N/A

<6.25 <6.25 -
62 OC

75-125 30

Barium Ba N/A
N/A N/A N/A

181 172 5.1 63 OC
75-125 30

Beryllium Be N/A
N/A N/A N/A

<0.25 <0.25 -
64 OC

75-125 30

Boron 8 . N/A
N/A N/A N/A

<1.25
<1.25 - 89 75-125 30

Cadmium Cd N/A
N/A N/A N/A

<0.625
<0.625 - 78 75-125 30

Calcium Ca N/A
N/A N/A N/A

60600 63600
4.8 NS 75-125 30

Chromium Cr N/A
N/A N/A N/A

18.0 17.6 2.2 74 OC
75-125 30

Cobalt Co N/A
N/A N/A N/A

6.91
8.51 21 64 OC

75-125 30

Copper ·· Cu N/A
N/A N/A N/A

13.1
16.6 24 69 OC

75-125 30

Iron ' Fe N/A
N/A N/A N/A

30200
34800 14 NS 75-125 30

Lead(7421) Pb N/A
N/A N/A

N/A NA NA N/A NA 75-125 30
Lead Pb N/A

N/A N/A N/A
9.22 <6.25 200 OC 75

75-125 30

Magnesium Mg N/A
N/A N/A N/A

9470
9100 4 NS 75-125 30

Manganese Mn N/A
N/A . N/A N/A

420 404 3.9 ++
75-125 30

Mercury(7471) Hg N/A
N/A N/A N/A

<0.125
<0.125 - 92 75-125 30

Molybdenum Mo N/A
N/A N/A N/A

<1.25 <1.25 -
64 OC

75-125 30

Nickel Ni N/A
N/A N/A N/A

18.5 20.2 8.8 66 OC
75-125 30

Potassium K N/A
N/A N/A N/A

2160 2220
2.7 NS 75-125 30

Selenium Se N/A
N/A N/A N/A

<12.5
<12.5 - 62 OC

75-125 30

Silicon Si N/A ·
N/A N/A N/A

651 622
4.6 NS 75-125 30

Silver Ag N/A
N/A N/A N/A

<1.25
<1.25 -

32 OC
75-125 30

Sodium Na N/A
N/A N/A N/A

160
140 13 NS 75-125 30

Thallium Tl N/A
N/A N/A N/A

<12.5 <12.5
68 OC 75-125 30

Vanadium V N/A
N/A N/A N/A

24.9 25.6 2.8 67 OC
75-125 30

Zinc. Zn N/A
N/A N/A N/A

43.8 44.8 2.2 64 OC
75-125 30

Total Petroleum Hydrocarbons TPH
230

260 12 145 OC
N/A N/A N/A N/A

46-142 28

NS = Not Spiked ++ =
Spike level inappropriate
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 46792 PH46792MR PH46884MS 46113 PH46113MR PH46995MS

Sample Matrix Original Replicate Spike Original Replicate Spike

Analysis Analysis Recovery Analysis Analysis Recovery Control Limits

Parameter Code (mg/Kg) (rng/Kg) RPD (%) (mg/Kg) (rng/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Antimony Sb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Arsenic As N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Barium Ba N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Beryllium Be N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Boron B N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Cadmium Cd N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Calcium Ca · N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Chromium Cr N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Cobalt Co N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Copper , Cu N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Iron Fe N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Lead(7421) Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Lead Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Magnesium Mg N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Manganese Mn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Mercury(7471) Hg N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Molybdenum Mo N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Nickel Ni N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Potassiun K N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Selenium Se N/A · N/A N/A N/A N/A N/A N/A N/A 75-125 30

Silicon Si N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Silver Ag N/A N/A N/A N/A N/A - N/A N/A N/A 75-125 30

Sodium Na N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Thallium Tl N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Vanadium V N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Zinc Zn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Total Petroleum Hydrocarbons TPH 728 744 2.2 75 482 394 20 95 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 45946 PH45946MR PH45947MS 43594 M43594MR M43594MS
Sample Matrix Original Replicate Spike Original Replicate Spike

Analysis Analysis Recovery Analysis Analysis Recovery Control Limits
Parameter Code (mg/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A 22900 22800 <1 NS 75-125 30
Antimony Sb N/A N/A N/A N/A <9.7 <9.7 - 54 OC 75-125 30
Arsenic As N/A N/A N/A N/A <8.1 <8.1 - 67 OC 75-125 30
Barium Ba N/A N/A N/A N/A 130 132 2 93 75-125 30
Beryllium Be N/A N/A N/A N/A <0.35 <0.35 - 98 75-125 30
Boron B N/A N/A N/A N/A <1.65 <1.65 - NS 75-125 30
Cadmium Cd N/A N/A N/A N/A <0.85 <0.85 - 96 75-125 30
Calcium Ca N/A N/A N/A N/A 4680 4650 <1 NS 75-125 30
Chromium Cr N/A N/A N/A N/A 30.3 29.5 3 94 75-125 30
Cobalt Co N/A N/A N/A N/A 10.2 10.4 2 87 75-125 30
Copper CU N/A N/A N/A N/A 16.3 17.4 6 90 75-125 30
Iron Fe N/A N/A N/A N/A 34400 35900 4 NS 75-125 30
Lead(7421) Pb N/A N/A N/A N/A NA NA N/A NA . 75-125 30
Lead Pb N/A N/A N/A N/A 41.6 36.0 14 78 75-125 30
Magnesium Mg N/A N/A N/A N/A 5800 5900 2 NS 75-125 30
Manganese Mn N/A N/A N/A N/A 319 344 8 112 75-125 30
Mercury(7471) Hg N/A N/A N/A N/A NA NA NA 102 75-125 30
Molybdenum MO N/A N/A N/A N/A <1.65 <1.65 - 91 75-125 30
Nickel Ni N/A N/A N/A N/A 23.9 23.2 3 90 75-125 30
Potassium K N/A N/A N/A N/A 1970 2020 2 NS 75-125 30
Selenium Se N/A N/A N/A N/A <16.5 <16.5 88 75-125 30
Silicon Si N/A N/A N/A N/A · 4040 . 3270 21 NS 75-125 30
Silver Ag N/A N/A N/A N/A <1.65 <1.65 - 81 75-125 30
Sodium Na N/A N/A N/A N/A 107 109 2 NS · 75-125 30
Thallium Tl N/A N/A N/A N/A <16.5 <16.5 89 75-125 30
Vanadium V N/A N/A N/A N/A 44.8 45.0 <1 92 75-125 30
Zinc Zn N/A N/A N/A N/A 76.0 80.0 5 86 75-125 30
Total Petroleum Hydrocarbons TPH <5 <5 - 97 N/A N/A N/A N/A 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 43595 M43595MR M43595MS 44339 PH44339MR PH44339MS

Sample Matrix Original Replicate Spike Original Replicate Spike
Analysis Analysis Recovery Analysis Analysis Recovery Control Limits

Parameter Code (mg/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Antimony Sb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Arsenic As N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Barium Ba N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Beryllium Be N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Baron B N/A N/A N/A N/A. N/A N/A N/A N/A 75-125 30

Cadmium Cd N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Calcium Ca N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Chromium Cr N/A N/A N/A N/A N/A N/A · N/A N/A 75-125 30
Cobalt CO N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Copper Cu N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Iron Fe |4/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Lead(7421) Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Lead Pb N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Magnesium Mg N/A N/A N/A N/A N/A . N/A N/A N/A 75-125 30

Manga.nese Mn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30

Mercury(7471) Hg <0.125 <0.125 0 102 N/A N/A N/A N/A 75-125 30

Molybdenum Mo N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Nickel Ni N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Potassium K N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Selenium Se N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Silicon Si N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Silver Ag N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Sodium Na N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Thallium Tl N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Vanadium V N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Zinc Zn N/A N/A N/A N/A N/A N/A N/A N/A 75-125 30
Total Petroleum Hydrocarbons TPH N/A N/A N/A N/A <5 <5 - 92 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 45624 PH45624MR PH45976MS 45615 M45615MR M45615MS

Sample Matrix · Original Replicate ' Spike Original Replicate Spike
Analysis Analysis Recovery Analysis Analysis Recovery Control Limits

Parameter Code (rng/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A 3350 3660 8.8 NS 75-125 30
Antimony Sb N/A N/A N/A N/A <7.6 <7.6 - 55 OC 75-125 30
Arsenic As N/A N/A N/A N/A <6.4 <6.4 - 68 OC 75-125 30
Barium Ba N/A N/A N/A N/A 43.5 52.4 18.6 77 75-125 30

Beryllium Be N/A N/A N/A N/A <0.26 <0.26 - 68 OC 75-125 30
Boron B N/A N/A N/A N/A <1.30 <1.30 - 84 75-125 30
Cadmium Cd N/A N/A N/A N/A <0.64 <0.64 - 79 75-125 30
Calcium Ca N/A N/A N/A N/A 314000 289000 8.3 NS 75-125 30
Chromium Cr N/A N/A N/A N/A 4.62 5.47 16.8 79 75-125 30
Cobalt Co N/A N/A N/A N/A 2.54 3.40 31 OC 74 OC 75-125 30
Copper Cu N/A N/A N/A N/A 10.9 11.3 3.6 76 75-125 30
Iron Fe N/A N/A N/A N/A 7300 7990 9.0 NA 75-125 30
Lead(7421) Pb N/A N/A N/A N/A NA NA N/A NS 75-125 30
Lead Pb N/A N/A N/A N/A 21.3 19.9 6.8 74 OC 75-125 30
Magnesium Mg N/A N/A N/A N/A 134000 122000 9.4 NS 75-125 30
Manganese Mn N/A N/A N/A N/A 595 567 4.8 92 75-125 30
Mercury(7471) Hg N/A N/A N/A N/A NA NA NA NS 75-125 30
Molybdenum Mo N/A N/A N/A N/A <1.30 <1.30 - 88 75-125 30
Nickel Ni N/A N/A N/A N/A 6.32 6.75 6.6 68 OC 75-125 30
Potassium K N/A N/A N/A N/A 735 759 3.2 NS 75-125 30
Selenium Se N/A N/A N/A N/A <12.7 <12.7 - 80 75-125 30
Silicon Si N/A N/A N/A N/A 514 481 6.6 NS 75-125 30
Silver Ag N/A N/A N/A N/A <1.30 <1.30 - 84 75-125 30
Sodiun .Na N/A N/A N/A N/A 189 176 7.1 NS 75-125 30
Thallium Tl N/A N/A N/A N/A <12.7 <12.7 - 72 OC 75-125 30
Vanadium V N/A N/A N/A N/A 7.43 7.82 5.1 75 75-125 30
Zinc Zn N/A N/A N/A N/A 157 177 12 80 75-125 30
Total Petroleum Hydrocarbons TPH <6.5 <6.5 - 118 N/A N/A N/A N/A 46-142 28

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 46351 M46351MR M46351MS 45642 PH45642MR PH46934MS
Sample Matrix Original Replicate Spike Original Replicate Spike

Analysis Analysis Recovery Analysis Analysis Recovery Control Limits
Parameter Code (mg/Kg) (mg/Kg) RPD (%) (mg/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al 23200 20900 10 NS N/A N/A N/A N/A 75-125
Antimony Sb <8.1 <8.1 - 32 OC N/A N/A N/A N/A 75-125
Arsenic As <6.80 <6.80 - 71 OC N/A N/A N/A N/A 75-125
Barium Ba 199 155 25 111 N/A N/A N/A N/A 75-125
Beryllium Be <0.28 <0.28 - 83 N/A N/A N/A N/A 75-125
Boron B <1.35 <1.35 - 112 N/A N/A N/A N/A 75-125
Cadmium Cd 1.07 0.847 23 73 OC N/A N/A N/A N/A 75-125
Calcium Ca 64400 57700 11 NS N/A N/A N/A N/A 75-125
Chromium Cr 23.8 24.2 1.7 79 N/A N/A N/A N/A 75-125

Cobalt Co 12.0 12.9 7.2 80 N/A N/A N/A N/A 75-125
Copper Cu 26.6 24.2 9.4 67 OC N/A N/A N/A N/A 75-125

Iron Fe 35500 32500 8.8 NS N/A N/A N/A N/A 75-125

Lead(7421) Pb NA NA N/A NA N/A N/A N/A N/A 75-125
Lead Pb 20.7 21.5 3.8 75 N/A N/A N/A N/A 75-125
Magnesium Mg 14100 14200 0.7 NS N/A N/A N/A N/A 75-125
Manganese Mn 546 568 3.9 32 OC N/A N/A N/A N/A 75-125
Mercury(7471) Hg <0.10 <0.10 - 93 N/A N/A N/A N/A 75-125
Molybdenum Mo <1.35 <1.35 - 87 N/A N/A N/A N/A 75-125
Nickel Ni 27.3 28.8 5.3 79 N/A N/A N/A N/A 75-125
Potassium K 3890 4090 5 NS N/A N/A N/A N/A 75-125

Selenium Se <13.5 <13.5 77 N/A N/A N/A N/A 75-125
Silicon Si 464 611 27 NS N/A N/A N/A N/A 75-125

Silver Ag ·<1.35 <1.35 - 82 N/A N/A N/A N/A 75-125
Sodium Na . 219 228 4 NS N/A N/A N/A N/A 75-125
Thallium Tl <13.5 <13.5 74 OC N/A N/A N/A N/A 75-125
Vanadium V 30.9 32.7 5.7 78 N/A N/A N/A N/A 75-125
Zinc Zn 69.9 69.7 0.3 82 N/A N/A N/A N/A 75-125
Total Petroleum Hydrocarbons TPH N/A N/A N/A N/A 80500 82300 2.2 98 46-142

NS = Not Spiked
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Table E-3

Matrix Spike/Matrix Spike Duplicate Results: Metals, TPH

Laboratory ID 45621 M45621MR M45621MS

Sample Matrix Original Replicate Spike Original Replicate Spike
Analysis Analysis Recovery Analysis Analysis Recovery Control Limits

Parameter Code (mg/Kg) (mg/Kg) RPD (%) (Ing/Kg) (mg/Kg) RPD (%) (% Recovery) RPD

Aluminum Al N/A N/A N/A N/A 75-125 30
Antimony Sb N/A N/A N/A N/A 75-125 30
Arsenic As N/A N/A N/A N/A 75-125 30
Barium Ba N/A N/A N/A N/A 75-125 30
Beryllium Be N/A N/A N/A N/A 75-125 30
Boron B N/A N/A N/A N/A 75-125 30
Cadmium Cd N/A N/A N/A N/A 75-125 30
Calcium Ca N/A N/A N/A N/A 75-125 30
Chromium Cr N/A N/A N/A N/A 75-125 30
Cobalt  Co N/A N/A N/A N/A 75-125 30
Copper Cu N/A N/A N/A N/A 75-125 30
Iron Fe N/A N/A N/A N/A 75-125 30
Lead(7421) Pb N/A N/A N/A N/A 75-125 30
Lead Pb N/A N/A N/A N/A 75-125 30
Magnesium Mg N/A N/A N/A N/A 75-125 30
Manganese Mn N/A N/A N/A N/A 75-125 30
Mercury(7471) Hg <0.119 <0.119 0 95 75-125 30
Molybdenum Mo N/A N/A N/A N/A 75-125 30
Nickel Ni N/A N/A N/A N/A 75-125 30
Potassium K N/A N/A N/A N/A 75-125 30
Selenium Se N/A N/A N/A N/A 75-125 30
Silicon Si N/A N/A N/A N/A 75-125 30
Silver Ag N/A N/A N/A N/A 75-125 30
Sodium Na N/A N/A N/A N/A 75-125 30
Tha lliun Tl N/A N/A N/A N/A 75-125 30
Vanadium V N/A N/A N/A N/A 75-125 30
Zinc Zn N/A N/A N/A N/A · 75-125 30
Total Petroleum Hydrocarbons TPH N/A N/A N/A N/A 46-142 28
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1 METHOD BLANK RESULTS

TABLES F-1 THROUGH F-3



Table F-1

Method Blank Results

Volatile Organics

V0722MB

Results

(rng/Kg)

Dry Wt.

Laboratory ID · V0720MB1 V0720MB2 V0721MB V0724MB1 V0724MB2

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Carpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery.

Chloromethane 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Bromomethane 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Vinyl Chloride O.010 < O.010 < O.010 < O.010 < O.010 < O.010 < O.010
Chloroethane 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Methylene Chloride 0.005 0.007 0.005 0.006 < 0.005 < 0.005* < 0.005
Acetone 0.010 < 0.010* < 0.010 < 0.010* < 0.010 0.011 < 0.010
Carbon Disulfide 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1,1-Dichloroethene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1,1-Dichloroethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
trans-1,2-Dichloroethene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Chloroform 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1,2-Dichl6roethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
2-Butanone 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
1,1,1-Trichloroethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 . < 0.005 < 0.005
Carbon Tetrachloride 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Vinyl Acetate O.010 < 0.010 < O.010 < 0.010 < 0.010 < 0.010 < O.010
Bromodichloromethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 - < 0.005
1,2-Dichloropropane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
trans-1,3-Dichloropropene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Trichloroethene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Dibromochloromethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1,1,2-Trichloroethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Benzene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

* Compound present below measurable detection limit.
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Table F-1 (continued)

Method Blank Results

Volatile Organics

Laboratory ID V0720MB1 V0720MB2 V0721M8 V0722MB V0724MB1 V0724MB2

MDL Results Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

2-Chloroethylvinyl ether 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Bromoform 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

4-Methyl-2-Pentanone 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

2-Hexanone 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Tetrachloroethene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,1,2,2-Tetrachloroethane 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Toluene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Chlorobenzene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Ethylbenzene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Styrene 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Total Xylenes 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichlorobenzene 0.010 NR NR < 0.010 NR NR < 0.010
1,3-Dichlorobenzene 0.010 NR NR < 0.010 NR NR < 0.010
1,4-Dichlorobenzene 0.010 NR NR < 0.010 NR NR < 0.010
Trichlorofluoromethane 0.010 NR NR < 0.005 NR NR < 0.005

Surrogates:

1,2-Dichloroethane-d4 70-121 90 91 96 97 89 106
Toluene-d8 81-117 99 97 103 94 108 107
4-Bromofluorobenzene 74-121 91 98 108 89 104 109

* Cornpound present below measurable detection limit.
NR = Not reported
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Table F-1 (continued)

Method Blank Results

Volatile Organics

Laboratory ID V0726MB1 V0726MB2 V0727MB V0728MB1 V0728MB2 V0729MB1 V0729MB2 V0731M8

MDL Results+ Results Results Results Results Results Results Results

(Ing/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control ·Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate
Cornpound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Bromomethane 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 - < 0.010 < 0.010

Vinyl Chloride 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
Chloroethane 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Methylene Chloride 0.005 1.700 < 0.005* 0.005 0.006 0.005 0.011 < 0.005 < 0.005*
Acetone 0.010 3.600 0.018 < 0.010* 0.013 0.014 0.013 < 0.010* < 0.010*
Carbon Disulfide 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,1-Dichloroethene . 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1,1-Dichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

trans-1,2-Dichloroethene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Chloroform 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
2-Butanone 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

1,1,1-Trichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Carbon Tetrachloride 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Vinyl Acetate 0.010 < 1.000 < 0.010 < O.010 < 0.010 < 0.010 < 0.010 < O.010 < O.010
Bromodichloromethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichloropropane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

trans-1,3-Dichloropropene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Trichloroethene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Dibromochloromethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,1,2-Trichloroethane - 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Benzene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

* Compound present below measurable detection limit.
+ Results represent a methanol extraction/purge and trap analysis.
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Table F-1 (continued)

Method Blank Results

Volatile Organics

Laboratory ID V0726MB1 V0726MB2 V0727MB V0728MB1 V0728MB2 V0729MB1 V0729MB2 V0731MB

MDL Results+ Results Results · Results Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

2-Chloroethylvinyl ether 0.010 < 2.000 < 0.005 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Bromoform 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

4-Methyl-2-Pentanone 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

2-Hexanone 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Tetrachloroethene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,1,2,2-Tetrachloroethane 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Toluene 0.005 < 1.000* < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Chlorobenzene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Ethylbenzene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Styrene 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Total Xylenes 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichlorobenzene 0.010 < 2.000 NR < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

1,3-Dichlorobenzene 0.010  < 2.000 NR < 0.010 < 0.010 < 0.010 - < 0.010 < 0.010 < 0.010

1,4-Dichlorobenzene 0.010 < 2.000 NR < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Trichlorofluoromethane 0.010 < 1.000 NR < 0.005 < 0.010* < 0.010 < 0.005 < 0.010* < 0.005

Surrogates:

1,2-Dichloroethane-d4 70-121 93 92 96 105 90 103 - 90 103
Toluene-d8 81-117 . 98 99 103 117 99 112 97 108
4-Bromofluorobenzene 74-121 104 97 105 116 99 110 97 106

* Compound present below measurable detection limit.

+ Results represent a methanol extraction/purge and trap analysis.
NR - Not reported
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Table F-1 (continued)

Method Blank Results

Volatile Organics

Laboratory ID V0801MB V0808MB V0811MB V0812MB V0817MB1 V0817MB2 V0821MB V0823MB

MDL Results+ Results Results Results+ Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 . < 0.010 < 0.010 < 0.010
Bromomethane 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

Vinyl Chloride 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010
Chloroethane 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

Methylene Chloride 0.005 < 1.000* 0.006 < 0.005* < 1.000* < 0.005 < 0.005 < 0.005 < 0.005
Acetone 0.010 < 2.000* 0.013 < 0.010* 4.800 < 0.010* < 0.010* 0.010 0.010
Carbon Disulfide 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
1,1-Dichloroethene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

1,1-Dichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
trans-1,2-Dichloroethene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
Chloroform 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005* < 0.005 < 0.005

1,2-Dichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
2-Butanone 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

1,1,1-Trichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
Carbon Tetrachloride 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
Vinyl Acetate 0.010 < 1.000 < 0.010 < 0.010 < 1.000 < 0.010 < o.old < 0.010 < 0.010
Bromodichloromethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 - < 0.005 < 0.005 < 0.005

1,2-Dichloropropane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
trans-1,3-Dichloropropene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
Trichloroethene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
Dibromochloromethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005
1,1,2-Trichloroethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 <, 0.005 < 0.005
Benzene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

* Compound present below measurable detection limit.
+ Results represent a methanol extraction/purge and trap analysis.
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Table F-1 (continued)

Method Blank Results

Volatile Organics

Laboratory ID V0801M8 V0808MB V0811MB V0812M8 V0817M81 V0817MB2 V0821MB V0823MB

MDL Results+ Results Results Results+ Results Results Results Results

(mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( mg/Kg) ( Ing/Kg) ( mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

2-Chloroethylvinyl ether 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

Bromoform 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

4-Methyl-2-Pentanone 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

2-Hexanone 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

Tetrachloroethene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

1,1,2,2-Tetrachloroethane 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Toluene· 0.005 < 1.000 < 0.005 < 0.005* < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Chlorobenzene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Ethylbenzene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Styrene 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Total Xylenes 0.005 < 1.000 < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichlorobenzene 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

1,3-Dichlorobenzene 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 < 0.010 < 0.010

1,4-Dichlorobenzene 0.010 < 2.000 < 0.010 < 0.010 < 2.000 < 0.010 < 0.010 - < 0.010 < 0.010

Trichlorofluoromethane 0.010 < 2.000* < 0.005 < 0.005 < 1.000 < 0.005 < 0.005 < 0.005 < 0.005

Surrogates:

1,2-Dichloroethane-d4 70-121 90 90 111 92 95 92 87 105

Toluene-d8 81-117 99 94 97 100 96 96 90 98

4-Bromofluorobenzene 74-121 100 95 112 98 100 100 90 103

* Conpound present below measurable detection limit.
+ Results represent a methanol extraction/purge and trap analysis.
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Table F-2

Method Blank Results

Semivolatile Organics

Laboratory ID SV0718MB1 SV0718MB2 SV0719MB SV0724MB SV0726MB

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

1,3-Dichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
1,4-Dichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
1,2-Dichlorobenzene 0.33 · < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

bis(2-chloroisopropyl)ether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

N-Nitroso-di-propylamine 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachloroethane 0.33 < 0.33 < 0.33 < 0.33 < 0.33 ' < 0.33
Nitrobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Isophorone 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

bis(2-chloroethoxy)methane 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

1,2,4-Trichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Naphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Hexachlorobutadiene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachlorocyctopentadiene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2-Chtoronaphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Dimethyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Acenaphthylene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Fluorene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Acenaphthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
2,4-Dinitrotoluene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
2,6-Dinitrotoluene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Diethyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
4-Chlorophenyl phenylether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

N-Nitrosodiphenylamine 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

* Compound present below measurable detection limit.
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Table' F-2 (continued)

Method Blank Results

Semivolatile Organics

Laboratory ID SV0718MB1 SV0718MB2 SV0719MB SV0724MB SV0726MB

MDL Results Results Results Results Results

(rng/Kg) (mg/Kg) (rng/Kg) (Ing/Kg) (mg/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Phenanthrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Di-n-Butyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzidine 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Pyrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Butyl benzyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

3,3'-Dichlorobenzidine 0.66 < 0.66 < 0.60 < 0.66 < 0.66 < 0.66

Benzo(a)anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Bis(2-ethylhexyl)phthalate 0.33 < 0.33* < 0.33* < 0.33* < 0.33* 0.33

Chrysene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Di-n-octyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzo(b)fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzo(k)fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzo(a)pyrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Indeno(1,2,3-cd)pyrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Dibenzo(a,h)anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzo(g,h,i)perylene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Phenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2-Chtorophenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2-Nitrophenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2,4-Dimethyphenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2,4-Dichlorophenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

000* Compound present below measurable detection limit. 1 170



Table F-2 (continued)

Method Blank Results

Semivolatile Organics

Laboratory ID SV0718MB1 SV0718M82 SV0719MB SV0724MB SV0726MB

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (Ing/Kg) (mg/Kg) (Ing/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2,4,6-trichlorophenol 0.33 < 0.33 < 0.30 < 0.33 < 0.33 < 0.33

2,4-dinitrophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4-nitrophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4,6-dinitro-2-methylphenol 1.60 < 1.60 < 1.60. < 1.60 < 1.60 < 1.60

Pentachlorophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Benzyl alcohol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

2-methylphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

4-methylphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

Benzoic acid 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4-chloroaniline 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

2-methylnaphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

2,4,5-trichlorophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

2-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

3-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Dibenzofuran 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.30

4-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Surrogates:

Nitrobenzene-d5 23-120 88 85 76 95 100
2-fluorobiphenyl 30-115 101 101 88 83 106

Terphenyl-d14 18-137 93 89 104 105 108

2-fluorophenol 24-113 80 82 86 70 100
Phenol-d5 24-113 103 103 ' 111 90 111

2,4,6-tribromophenol 19-122 72 73 93 128H 93

* Compound present below measurable detection limit.
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Table F-2 (continued)

Method Blank Results

Semivolatile Organics

Laboratory ID SV0803MB SV0807MB SV0809MB SV0814MB1 SV0814MB2

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

1,3-Dichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

1,4-Dichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
1,2-Dichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

bis(2-chloroisopropyl)ether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

N-Nitroso-di-propylamine 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachloroethane 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Nitrobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Isophorone 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

bis(2-chloroethoxy)methane 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

1,2,4-Trichlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Naphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Hexachlorobutadiene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachlorocyclopentadiene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2-Chloronaphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Dimethyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Acenaphthylene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Fluorene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Acenaphthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,4-Dinitrotoluene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,6-Dinitrotoluene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Diethyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

4-Chlorophenyl phenylether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

N-Nitrosodiphenylamine 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

* Compound present below measurable detection limit.
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Table F-2 (continued)

Method Blank Results

Semivolatile Organics

Laboratory ID SV0803MB SV0807MB SV0809MB SV0814MB1 SV0814MB2

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Hexachlorobenzene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Phenanthrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Di-n-Butyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Benzidine 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Pyrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Butyl benzyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
3,3'-Dichlorobenzidine 0.66 < 0.66 < 0.66 < 0.66 < 0.66 < 0.66
Benzo(a)anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Bis(2-ethylhexyl)phthalate 0.33 < 0.33* < 0.33* 0.36 < 0.33* < 0.33*

Chrysene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Di-n-octyl phthalate 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Benzo(b)fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Benzo(k)fluoranthene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Benzo(a)pyrene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Indeno(1,2,3-cd)pyrene 0.33 , < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Dibenzo(a,h)anthracene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
Benzo(g,h,i)perylene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Phenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
2-Chlorophenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2-Nitrophenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,4-Dimethyphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33
2,4-Dichtorophenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

* Compound present below measurable detection limit. 000173
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Table F-2 (continued)

Method Blank Results

Semivolatile Organics

Laboratory ID SV0803MB SV0807MB SV0809M8 SV0814MB1 SV0814MB2

MDL Results Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg) (mg/Kg) (Ing/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,4,6-trichlorophenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,4-dinitrophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4-nitrophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4,6-dinitro-2-methylphenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Pentachlorophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Benzyl alcohol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2-methylphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

4-methylphenol 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

Benzoic acid 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

4-chloroaniline 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2-methylnaphthalene 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

2,4,5-trichlorophenol 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

2-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

3-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Dibenzofuran 0.33 < 0.33 < 0.33 < 0.33 < 0.33 < 0.33

4-nitroaniline 1.60 < 1.60 < 1.60 < 1.60 < 1.60 < 1.60

Surrogates:

Nitrobenzene-d5 23-120 76 92 100 58 48
2-fluorobiphenyl 30-115 89 104 118 62 56

Terphenyl-d14 18-137 93 108 140 70 74

2-fluorophenot 24-113 73 85 89 56 51
Phenol-d5 24-113 99 96 105 77 49

2,4,6-tribromophenol 19-122 82 96 121 83 101

* Compound present below measurable detection limit.
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Table F-3

Method Blank Results

Metals

Laboratory ID

M249MB M0818MB M381MB

MDL Results Results Results

(mg/Kg) (mg/Kg) (rng/Kg) (rng/Kg)

Parameter Code Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Aluminum Al 10.0 < 10 < 10 20.3

Antimony Sb 6.0 < 6.0 < 6.0 < 6.0

Arsenic As 5.0 < 5.0 < 5.0 < 5.0

Barium Ba 1.0 < 1.0 < 1.0 < 1.0

Beryllium Be 0.2 < 0.20 < 0.20 < 0.20

Boron B 1.0 4.0 < 3.0 1.49

Cadmium Cd 0.5 < 0.50 < 0.50 < 0.50

Calcium Ca 50.0 <20.0 <20.0 <50.0

Chromium Cr 1.0 < 1.0 < 1.0 < 1.0

Cobalt Co 1.0 < 1.0 < 0.50 < 1.0

Copper Cu 1.0 1.0 < 1.0 < 1.0

Iron Fe 2.5 11.0 < 2.50 13.8

Lead Pb 5.0 < 5.0 < 5.0 < 5.0

Magnesium Mg 50.0 <20.0 <20.0 <50.0

Manganese Mn 0.5 < 0.50 < 0.50 < 0.50

Mercury(7471) Hg 0.1 < 0.10 < 0.10 < 0.10

Molybdenum Mo 1.0 < 1.0 < 1.0 < 1.0

Nickel Ni 1.5 < 1.5 < 1.5 < 1.5

Potassium K 50.0 <40.0 <40.0 <50.0

Selenium Se 10.0 <10.0 <10.0 <10.0

Silicon Si 100.0 7.10 <100 30.0

Silver Ag 1.0 < 1.0 < 1.0 < 1.0

Sodium Na 50.0 <20.0 <20.0 <50.0

Thallium Tl 10.0 <10.0 <10.0 <10.0

Vanadium V 1.0 < 1.0 < 1.0 < 1.0

Zinc Zn 1.0 < 1.0 < 1.0 < 1.0

M248MB M338MB M080911B M0911MB

Results Results Results Results

(mg/Kg) (rng/Kg) (mg/Kg) (mg/Kg)

Dry Wt. Dry Wt. Dry Wt. Dry Wt.

< 10 < 10 < 10 < 10

< 6.0 < 6.0 < 6.0 < 6.0

< 5.0 < 5.0 < 5.0 < 5.0

< 1.0 < 1.0 < 1.0 < 1.0

< 0.50 < 0.70 < 0.20 < 0.50

< 1.0 < 1.0 < 1.0 < 1.0

< 0.50 < 0.50 < 0.50 < 0.50

<50.0 <20.0 <50.0 <50.0

< 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0

< 2.50 < 2.50 < 2.50 < 2.50

< 5.0 < 5.0 < 5.0 < 5.0

< 5.0 <20.0 < 5.0 <50.0

< 0.50 < 0.50 < 0.50 < 0.50

< 0.10 < 0.10 < 0.10 < 0.10

< 1.0 < 1.0 < 1.0 < 1.0

< 1.5 < 1.5 < 1.5 < 1.5

<50.0 <40.0 <50.0 <50.0

<10.0 <10.0 <10.0 <10.0

<100 - <20.0 < 1.0 <100

< 1.0 < 1.0 < 1.0 < 1.0

<50.0 <20.0 <50.0 <50.0

<10.0 <10.0 <10.0 <10.0

< 1.0 < 1.0 < 1.0 < 1.0

< 1.0 < 1.0 < 1.0 < 1.0
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QC SUMMARIES

TABLES G-la THROUGH G-2
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Table G-la

QC Summary: Precision and Accuracy
Volatile Organic Compounds

Soil

Accuracy Precision

Percent Number Nunber Nuter Nunber
Total Number Recovery Control Within Outside Total Number RPD Control Within Outside

Parameter Analyses Ranges Limits Control Limits Control Limits Analyses Ranges Limits Control Limits Control Limits

Volatile Organic

Cornpounds

1,1-Dichloroethene 22 68- 98 59-172 22 0 11 0-10 0-22 11 0
Trichloroethene 22 81-108 62-137 22 0 11 1-14 0-24 11 0
Chlorobenzene 22 92-138 60-133 21 1 11 0-21 0-21 11 0
Toluene 22 70-137 59-139 22 0 11 0-15 0-21 11 0
Benzene 22 69-119 64-142 22 0 11 1-53 0-21 10 1

Total 110 109 , 1 55 54 1
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Table G-lb

QC Summary: Precision and Accuracy

Semivolatile Organic Compounds
Soit

Accuracy Precision

Percent Number Number Number ' Number

Total Number Recovery Control Within Outside Total Number RPD Control Within Outside

Parameter Analyses Ranges Limits . Control Limits Control Limits Analyses Ranges Limits Control Limits Control Limits

Semivolatile

Organic Compounds

1,2,4-Trichlorobenzene 6 52- 76 38-107 6 0 2 14-38 0-23 1 1

Acenaphthene 6 58- 87 31-137 6 0 2 15-35 0-19 1 1
2,4-Dinitrotoluene 6 43- 76 28- 89 6 0 2 12-42 0-47 2 0

Pyrene 6 59- 98 35-142 6 0 2 26-31 0-36 . 2 0

N-Nitroso-di-n-propylamine 6 37- 76 41-126 5 1 2 11-44 0-38 1 1

1,4-Dichlorobenzene 6 48- 74 28-104 6 0 2 17-43 0-27 1 1

Pentachlorophenol 6 50-100 17-109 6 0 2 5-44 0-47 2 0
Phenol 6 57-100 26- 90 5 1 2 6-33 0-35 2 0

2-Chlorophenol 6 47- 85 25-102 6 0 2 14-32 0-50 2 0

4-Chloro-3-methylphenol 6 57- 86 26-103 6 0 2 10-36 0-33 1 1

4-Nitrophenol 6 44- 85 11-114 6 0 2 1-46 0-50 2 0

66 64 2 22 17 5
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Table G-lc

QC Summary: Precision and Accuracy
Metals, TPH - Soil

Accuracy Preci sion

Percent . Number . Number . Number * Nlmbe r
Total Number Recovery Control Within Outside Total Number RPD Control Within Outside

Parameter Analyses Ranges Limits Control Limits Control Limits Analyses Ranges Limits Control Limits Control Limits

Aluminum NS NS NS N/A . N/A 5 0.4-10 0-30 5 0

Antimony 5 19- 55 75-125 0 5 5 0 0-30 5 0
Arsenic 5 59- 71 75-125 0 5 5 0 0-30 5 0
Barium 5 63-111 75-125 3 2 5 2-25 0-30 5 0

Beryllium 5 64- 98 75-125 3 2 5 0 0-30 5 0
Boron 4 84-123 75-125 4 0 5 0-200 0-30 5 0
Cadmium 5 73- 96 75-125 3 2 5 0-23 0-30 5 0
Calcium NS NS NS N/A N/A 5 0.2-11 0-30 5 0
Chromium 5 53- 94 75-125 3 2 5 1.7-16.8 0-30 5 0
Cobalt 5 64- 87 75-125 3 2 5 2-31 0-30 4 1

Copper 5 67- 90 75-125 3 2 5 3.6-24 0-30 5 0

Iron NS NS NS N/A N/A 5 4-14 0-30 5 0
Lead 5 66- 78 75-125 3 2 5 2-200 0-30 4 1

Magnesium NS NS NS N/A N/A 5 0.7-9.4 0-30 5 0
Manganese 4 32-112 75-125 3 1 5 3-8 0-30 '5 0
Mercury(7471) 5 92-112 75-125 5 0 5 0 0-30 5 0
Molybdenum 5 64- 91 75-125 3 2 5 0 0-30 5 0
Nickel 5 66- 90 75-125 2 3 5 3-8.8 0-30 5 0

Potassium NS NS NS N/A N/A 5 2-5 0-30 5 0
Selenium 5 59- 88 75-125 2 3 5 0 0-30 5 0
Silicon NS NS NS N/A N/A 5 3-27 0-30 5 0
Silver 5 32- 84 75-125 3 2 5 0 0-30 5 0
Sodium ·NS NS NS N/A N/A 5 2-13 0-30 5 0
Thallium 5 66- 89 75-125 1 4 5 0 0-30 5 0
Vanadium 5 67- 92 75-125 4 1 5 0.4-5.1 0-30 5 0

Zinc 5 64- 84 75-125 4 1 5 0.3-12 0-30 5 0
Total Petroleum Hydrocarbons 10 75-145 46-142 9 1 10 0-20 0-28 10 0

Total 103 61 42 140 138 2
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Table G-2

QC Summary: Surrogate Recoveries - Soil

Percent Number Nunber

Total Number Recovery Control Within Outside
Parameter Analyses Ranges Limits Control Limits Control Limits

Volatile Organic
Compounds

Semivotatile Organic

Compounds

1,2-Dichloroethane-d4 76 70-118 70-121 76 0
Totuene-68 76 81-127 81-117 73 3
4-Bromofluorobenzene 76 81-127 74-121 74 2

Nitrobenzene-d5 48 30- 89 23-120 48 0

2-Fluoroblphenyl 48 42-111 30-115 48 0
Terphenyl-d14 48 38-120 18-137 48 0

2-Fluorophenol 48 33- 86 24-113 48 0
Phenol-d5 48 34-117 24-113 47 1
2,4,6-Tribromophenol 48 25- 91 19-122 48 0

Total 516 510 6
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Science Applications International Corporation

June 8, 1989

Sam A Taffinder, Technical Program Manager
Department of the Air Force
USAF Occupational and Environmental Health Laboratory, AFSC
Brooks Air Force Base, Texas 78235-5501

Subject: Niagara Falls International Airport (IAP) RI/FS Project

Dear Mr. Taffinder:

As per my conversation with Major Jung on May 26, 1989, the following revisions
pertain to the Niagara Falls IAP Quality Assurance Project Plan (QAPP). These
modifications were not incorporated into the QAPP, which is already in its final
draft. To avoid delay in approving and implementing the QAPP for this project,
and in accordance with Major Jung's instructions, these revisions are summarized
below.

Groundwater and surface water samples which are to be analyzed for purgeable
halocarbons and purgeable aromatics by methods E601 and SW846 5030/8020,
respectively, will instead be analyzed by SW846 Method 5030/8021. This wide-
bore capillary column method uses, in series, both of the GC detectors specific
to the individual methods; thus one analysis is required instead of two.
Positive identification will be confirmed by analyzing the sample by Method E601
and/or SW846 5030/8020. Groundwater samples to be analyzed only for purgeable
aromatics will be analyzed according to SW846 Method 5030/8020.

In the Niagara IAP QAPP, Table 1-11 refers to developing a surrogate for SW846
Method 8015. As I explained to Major Jung, a suitable surrogate is not
available, and although the method recommends using an internal/surrogate
standard, it contains no reference to an applicable compound. Therefore, no such
standard will be used in analyzing samples for methyl ethyl ketone, methyl
isobutyl ketone, diethyl ether and ethanol by SW846 Method 8015.

Should there be any questions regarding these modifications to the analytical
scope of work for the Niagara Falls LAP project, please feel free to contact me.

Very truly yours,
SC] APPLICATIONS INTERNATIONAL CORPORATION

1i

) 1-nt't-3,90£
Rita Marie Schmon-Stasik

QA Project Officer

221

RS/da

cc: John King, SAIC Paramus
Major Jung, USAF OEHL

One Sears Drive, Paramus. NJ 07652 (201) 599-0100

Other SAIC Offices: Albuguefou Chicigo. DIvton. Don-. Hunt,Wle. La Jolli. 1,3 Ang-*. Mclain. Oak Ridga, Ortanda. San Bego. San Francece, Tucson. and Washington. Of
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Science Applications International Corporation

July 11, 1989

Mr. Sam A. Taffinder

Department of the Air Force

USAF Occupational and Environmental
Health Laboratory, AFSC

Brooks Air Force Base, Texas 78235-5501

Subject: Niagara Falls International Airport (IAP) RI/FS Project

Dear Mr. Taffinder:

The following method modifications have been proposed by the subcontractor
laboratory for the Niagara Falls IAP project: plasticity index will be
determined by ASTM Method D4318 (Atterberg limits), instead of the method
referenced in the SOW, ASTM D424; and fluoride analyses will be performed by
Method E340.2 (ion selective electrode) if interferences are encountered in

the requested ion chromatography method A429. As per my conversation·with

Major Philip Jung on July 11, 1989, both methods are technically acceptable.
The cost for the new methods remains the same as the cost for the original
methods.

Should there be any questions regarding these modifications, please contact me
as soon as possible.

Very truly yours,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

51

€34 #641 2
Rita M. Schmon-Stasik

QA Project Officer

RMSS/djv

CC;. John King, SAIC, Paramus, NJ
Major Jung, USAF OEHL, Brooks Air Force Base, TX

000181
One Sears Drive. Paramus. NJ 07652 (201) 599-0100

Othef SAIC Offices: Albuauemue. Chicago. Dayton. Denvef, Huntivle. la Jolla, los Angeles, Mclaan, Oak Ridge, Orlando, San Dieg4 San Francisco. Tucson. and Washington, D.C.
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Science Applications International Corporation

August 29, 1989

Mr. Sam A. Taffinder

Department of the Air Force
USAF Occupational and Environmental
Health Laboratory, AFSC

Brooks Air Force Base, TX 78235-5501

' Dear Mr. Taffinder:

According to the Niagara International Airport (IAP) IRP Stage 2 Statement of
Work (SOW), groundwater and surface water samples are to be analyzed for common
anions by Standard Method A429. Chloride, fluoride, nitrate, sulfate and
orthophosphate are to be determined by this method. As per my conversation with
Major Philip Jung on August 24, 1989, orthophosphate is not expected to be a
major constituent of the groundwater/surface waters at the pH expected for the
Niagara IAP samples. Sample collection procedures for orthophosphate require
field filtration, which is time-consuming. Therefore, in accordance with Major
Jung's recommendation, water samples from Niagara IAP will be collected without
taking the routine precautions for orthophosphate (i.e. no field filtration).
Orthophosphate will, however, still be determined along with chloride, fluoride,
sulfate and nitrate by the specified analytical methodology.

Should there be any questions regarding this sampling effort modification for
orthophosphate, please contact me, or John King, at the number below as soon as
possible.

Very truly yours,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

ly)'Lt)(7

Rita M. Schmon-Stasik

QA Project Officer

RSS/ec

CC: John King, SAIC, Paramus, NJ
Major Jung, USAF OEHL, Brooks Air Force Base, TX

000182
One Sears Drive. Paramus, NJ 07652 (201) 599-0100

Other SAIC Offices: Albuouergue. Chicago. Dayton. Deflver. Hunts•11•. la Joll•. los Angeles. Mclean. Oak Ridge. Orlando. San Diego. San Fanctsco. Tucson. •nd WishIngton. D.C.
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Science Applications International Corporation

September 12, 1989

Mr. Sam A. Taffinder

Department of the Air Force
USAF Occupational and Environmental
Health Laboratory, AFSC

Brooks Air Force Base, TX 78235-5501

SUBJECT: Niagara International Airport IRP RI/FS
, SAIC Project No: 1-835-06-858-XX

Dear Mr. Taffinder:

According to the Niagara International Airport (IAP) IRP Stage 2 Statement of
Work (SOW), groundwater samples at some sites are to be analyzed for ethylene
dibromide by EPA Method 502.1. The cited detection limit for the analysis is
0.03 ug/L. According to our subcontract laboratory, Ecology and Environment,
this detection limit will be difficult to achieve using the referenced method,
but can be reached using EPA Method 504.1. This alternate procedure is a
technically acceptable, EPA/NYDOH approved methodology for ethylene dibromide

 analysis (as per Major Philip Jung, USAF OEHL, in a phone conversation on 8September 1989 with Ms. Rita Schmon-Stasik, SAIC Project QAO). Therefore SAIC
would like to request a modification to the Niagara IAP SOW specifying ethylene
dibromide analysis be performed by EPA Method 504.1. The price will remain the
same as originally proposed.

j

The field effort for groundwater sampling begins this week at Niagara IAP. Since
the two methods for ethylene dibromide require different preservation techniques
and have different holding times, we will proceed with sample collection
according to EPA Method 504.1.We would appreciate confirmation of this Niagara
IAP SOW modification as soon as possible.

i Should there be any questions regarding this method for ethylene dibromide,
please contact me at the number below. Thank you in advance for your prompt
attention to this matter.

Very truly yours,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

0«U Al«t {4
Barry S. Langer P.E.
Project Manager

SL/ec

C: Major P. Jung, USAF OEHL, Brooks Air Force Base, TX
J. King, SAIC - Paramus, NJ
R.M. Schmon-Stasik, SAIC - Paramus, NJ

000183A

One Sears Drive. Paramus. NJ 07652 (201) 599-0100

Other SAIC Offices: Asbucuerque. Chicago. Davion. Denvef. Huntsville. 1.8 Jolla. Los Angeles. Melean. Oak Ridge. Orlando San Diego. San Fencisco. Tucson. and Wastungion. O.C.
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Science Applications International Comoration

November 30, 1989

Mr. Scott Menrath
New York Department of

Environmental Conservation
50 Wolf Road

Room 223

Albany, NY 12233-7251

Subject: Niagara Falls International Airport RI/FS Project
Dear Mr. Menrath:

During our conversation earlier today, clarification was requested regarding NewYork requirements for analyses being performed as part of the USAF/OEHL IRP RI/FS
at the Niagara Falls AFR Facility. Soil boring samples were analyzed for leadby ICP (SW846 methods 3050/6010) and were not re-analyzed by graphite furnace
if the lead concentrations were above the detection limits. Additionally,

groundwater samples were analyzed for ethylene dibromide (EDB) by EPA MethodE504.1 with a method detection limit of 0.3 ug/1. As per our discussion, both
the lead and EDB analyses are considered acceptable to New York for this project.
Your assistance in resolving these issues is greatly appreciated. As you

suggested, I may contact you again in the future should the need arise.
Sincerely,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

Thlit46#U'(RQU.
Rita Marie Schmon-Stasik
Project QA Coordinator

RSS/dg

CC: John J. King, SAIC
Capt. John Erving, USAF/OEHL

.'

j
B

A-n cos- nrive. Paramus. NJ 07652 (201} 599-0100
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APPENDIX IB

DRUMMED CUTTINGS RESULTS

Table No. Title Page(s)

IB-1 Site Specific Cross Reference - Drummed Cuttings .. 185

IB-2a Sample Tracking of Analysis Dates and
Required Holding Times: Organic Analyses .....,... 186

IB-2b Sample Tracking of Analysis Dates and
Required Holding Times: Inorganic Analyses ....... 187

IB-3 Organic Analysis Results: Volatile
Organic Compounds ......... ..................... .. 188

IB-4 Organic Analysis Results: Semivolatile Organics ... 190

IB-5 Inorganic Analysis Results: EP Toxicity Metals ... 193

Chain of Custody ............. ...................................... . 194
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Table IB-1

Site Specific Cross Reference
*DRUMMED CUTTINGS*

Page(s)
Field Volatile/Purgeable Semivolatile Metals

Sample ID Sample Description Laboratory ID Organics Organics

DC-1 Drum B 52393 186, 188 186, 190 - 187, 193
DC-2 Drum F 52394 186, 188 186, 190 · 187, 193
DC-3 Drum G 52395 186, 188 186, 190 187, 193
DC-4 Drum H 52396 186, 188 186, 190 187, 193

000185
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Table IB-2a

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*DRUMMED CUTTINGS*

-----Volatile Organics----- Comivolatile Organics-----------------------
Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

DC-1 10/03/89 14 Days 10/11/89 8 days 14 Days 10/11/89 8 days 40 Days 10/30/89 27 days
DC-2 10/03/89 14 Days 10/10/89 7 days 14 Days 10/11/89 8 days 40 Days 10/30/89 27 days
DC-3 10/03/89 14 Days 10/11/89 8 days 14 Days 10/11/89 8 days 40 Days 10/30/89 27 days
DC-4 10/03/89 14 Days 10/17/89 14 days 14 Days 10/11/89 8 days 40 Days 10/30/89 27 days

-
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Table IB-2b.

Sample Tracking of Analysis Dates and Required Holding Time
Inorganic Analysis
*DRUMMED CUTTINGS*

-----------Metals------------ --------- -Mercury----
Field Sampling Hold Analysis Elapsed Hold Analysis Elasped

Sample ID Date Time Date Time Time Date Time

DC-1 10/03/89 6 Months 10/19/89 16 days 28 Days 10/18/89 15 days
DC-2 10/03/89 6 Months 10/19/89 16 days 28 Days 10/18/89.15 days
DC-3 10/03/89 6 Months 10/19/89 16 days 28:Days 10/18/89 15 days
DC-4 10/03/89 6 Months 10/19/89 16 days 28 Days 10/18/89 15 days
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Table 18-3

Organic Analysis Results: Volatile Organic Compounds
*CRUMMED CUTTINGS*

Field Sample ID DC-1 DC-2 DC-3 DC-4

Sample Matrix ' Soil Soil Soil Soil

Percent Moisture (%) 10 19 23 26

MDL Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.011 < 0.012 < 0.013 < 0.014

Bromomethane 0.010 < 0.011 < 0.012 < 0.013 < 0.014

Vinyl Chloride 0.010 < 0.011 < 0.012 < 0.013 < 0.014

Chloroethane 0.010 < 0.011 < 0.012 < 0.013 < 0.014

Methylene Chloride 0.005 < 0.0056 0.011 < 0.0065 0.015

Acetone 0.010 < 0.011* < 0.012* 0.022 < 0.0068

Carbon Disulfide 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

1,1-Dichloroethene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

1,1-Dichloroethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

trans-1,2-Dichloroethene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Chloroform 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

1,2-Dichloroethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

2-Butanone 0.010 < 0.011 < 0.012 < 0.013 < 0.014

1,1,1-Trichloroethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Carbon Tetrachloride 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Vinyl Acetate 0.010 < 0.011 < 0.012 < 0.013 < 0.014

Bromodichloromethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

1,2-Dichloropropane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

trans-1,3-Dichloropropene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Trichloroethene 0.005 < 0.0056* < 0.0062 < 0.0065 < 0.0068

Dibromochloromethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

1,1,2-Trichloroethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Benzene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

* Compound present below measurable detection limit.
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Table IB-3 (continued)

Organic Analysis Results: Volatile Organic Compounds
*DRUMMED CUTTINGS*

Field Sample ID DC-1 DC-2 DC-3

Sample Matrix Soil Soil Soil

Percent Moisture (%) 10 19 23

MDL Results Results Results

(mg/Kg) (mg/Kg) (rng/Kg) (ing/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

DC-4

Soil

26

Results

(mg/Kg)

Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate
Cotrpound Limits % Recovery % Recovery % Recovery % Recovery

cis-1,3-Dichloropropene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

2-Chloroethylvinyl ether 0.010 < 0.011 < 0.012 < 0.013 < 0.014
Bromoform 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068
4-Methyl-2-Pentanone 0.010 < 0.011 - < 0.012 < 0.013 < 0.014
2-Hexanone 0.010 < 0.011 < 0.012 < 0.013 < 0.014
Tetrachloroethene 0.005 < 0.0056* < 0.0062 < 0.0065 < 0.0068
1,1,2,2-Tetrachloroethane 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068
Toluene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068
Chlorobenzene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068
Ethylbenzene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068
Styrene 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Total Xylenes 0.005 < 0.0056 < 0.0062 < 0.0065 < 0.0068

Surrogates:

1,2-Dichloroethane-d4 70-121 108 92 106 '94
Toluene-d8 81-117 102 105 102 122 OC (1)
4-8romofluorobenzene 74-121 94 76 93 74

* Compound present below measurable detection limit.
(1) This sanple was analyzed twice, with the surrogate recovering being high

both times, this indicates matrix effect.
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Table IB-4

Organic Analysis Results: Semivolatile Organics
*DRUMMED CUTTINGS*

Field Sample ID DC-1 DC-2 DC-3 DC-4

Sample Matrix Soil Soil Soil Soil

Percent Moisture (%) 10 19 23 26

MDL Results Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery

bis(2-chloroethyl)ether 0.33 < 0.370 < 0.410 < 0.430 < 0.450

1,3-Dichlorobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

1,4-Dichlorobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

1,2-Dichlorobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

bis(2-chloroisopropyl)ether 0.33 < 0.370 < 0.410 < 0.430 < 0.450

N-Nitroso-di-propylamine 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Hexachloroethane 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Nitrobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Isophorone 0.33 < 0.370 < 0.410 < 0.430 < 0.450

bis(2-chloroethoxy)methane 0.33 < 0.370 < 0.410 < 0.430 < 0.450

1,2,4-Trichlorobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Naphthalene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Hexachlorobutadiene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Hexachlorocyclopentadiene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2-Chloronaphthalene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Dimethyl phthalate 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Acenaphthylene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Fluorene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Acenaphthene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4-Dinitrotoluene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,6-Dinitrotoluene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Diethyl phthalate · 0.33 < 0.370 < 0.410 < 0.430 < 0.450

4-Chlorophenyl phenylether 0.33 < 0.370 < 0.410 < 0.430 < 0.450

N-Nitrosodiphenylamine 0.33 < 0.370 < 0.410 < 0.430 < 0.450

* Compound present below measurable detection limit.

U,9 190

tu.-4.-. :U--Al' 6..-1 *-2- „..: 6-,a

1



Tabte IB-4 (continued)

Organic Analysis Results: Semivolatile Organics
*DRUMMED CUTTINGS*

Field Sample ID DC-1 · DC-2 DC-3

Sample Matrix Soil Soil Soil

Percent·Moisture (%) 10 19 23

MDL Results Results Results

(Ing/Kg) (mg/Kg) (rng/Kg) (mg/Kg)

Wet Wt. Dry Wt. Dry Wt. Dry Wt.

DC-4

Soil

26

Results

(mg/Kg)

Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate
Cornpound Limits % Recovery % Recovery % Recovery % Recovery

4-Bromophenyl phenylether 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Hexachlorobenzene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Phenanthrene 0.33 < 0.370 < 0.410* < 0.430 < 0.450

Anthracene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Di-n-Butyl phthalate 0.33 < 0.370* < 0.410* < 0.430* < 0.450*
Fluoranthene 0.33 < 0.370 < 0.410* < 0.430 < 0.450
Benzidine 1.60 < 1.800 < 2.000 < 2.100 < 2.200

Pyrene 0.33 < 0.370 < 0.410* < 0.430 < 0.450

Butyl benzyl phthalate 0.33 < 0.370 < 0.410 < 0.430 < 0.450

3,3'-Dichlorobenzidine 0.66 < 0.730 < 0.820 < 0.860 < 0.890
Benzo(a)anthracene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Bis(2-ethylhexyl)phthalate 0.33 0.730 0.740 < 0.430* 0.570

Chrysene 0.33 < 0.370 < 0.410* < 0.430 < 0.450

Di-n-octyl phthalate 0.33 < 0.370 < 0.410 < 0.430 < 0.450
Benzo(b)fluoranthene 0.33 < 0.370 < 0.410* < 0.430 < 0.450
Benzo(k)fluoranthene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Benzo(a)pyrene 0.33 < 0.370 < 0.410* < 0.430 < 0.450

Indeno(1,2,3-cd)pyrene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Dibenzo(a,h)anthracene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Benzo(g,h,i)perylene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

Phenol · 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2-Chlorophenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2-Nitrophenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4-Dimethyphenol . 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4-Dichlorophenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

* Compound present below measurable detection limit.
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Table IB-4 (continued)

Organic Analysis Results: Semivolatile Organics
*DRUMMED CUTTINGS*

Field Sample ID DC-1 DC-2 DC-3 DC-4

Sample Matrix . Soil Soil Soil Soil

Percent Moisture (%) 10 19 23 26

MDL Resutts Results Results Results

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (rng/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery % Recovery

4-Chloro-3-methylphenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4,6-trichlorophenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4-dinitrophenol 1.60 < 1.800 < 2.000 < 2.100 < 2.200

4-nitrophenol 1.60 < 1.800 < 2.000 < 2.100 < 2.200

4,6-dinitro-2-methylphenol 1.60 < 1.800 < 2.000 < 2.100 < 2.200

Pentachlorophenol 1.60 < 1.800 < 2.000 < 2.100 < 2.200

Benzyl alcohol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2-methylphenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450

4-methylphenol 0.33 < 0.370 < 0.410 < 0.430 < 0.450
Benzoic acid 1.60 < 1.800 -< 2.000 < 2.100 < 2.200

4-chloroaniline 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2-methylnaphthalene 0.33 < 0.370 < 0.410 < 0.430 < 0.450

2,4,5-trichlorophenol 1.60 < 1.800 < 2.000 < 2.100 < 2.200

2-nitroaniline 1.60 < 1.800 < 2.000 < 2.100 < 2.200

3-nitroaniline 1.60 < 1.800 < 2.000 < 2.100 < 2.200

Dibenzofuran 0.33 < 0.370 < 0.410 < 0.430 < 0.450

4-nitroaniline 1.60 < 1.800 < 2.000 < 2.100 < 2.200

Surrogates:

Nitrobenzene-d5 23-120 80 52 70 86
2-fluorobiphenyl 30-115 96 72 86 58
Terphenyl-d14 18-137 84 66 74 88

2-fluorophenol 24-113 64 46 57 72
Phenol-d5 24-113 85 59 68 84

2,4,6-tribromophenol 19-122 82 48 64 68

* Compound present below measurable detection limit.
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Table IB-5

Inorganic Analysis Results: EP Toxicity Metals
*DRUMMED CUTTINGS*

Sample ID DC-1 DC-2 DC-3

Sampte Matrix Soil Soil Soil

Percent Moisture (%)

MDL

Results Results Results

Parameter Code (mg/L) (mg/L) (Ing/L) (mg/L)

DC-4

Soil

Result

(mg/L)

< 0.5

< 5.0

< 0.1

< 0.50

< 0.50

Arsenic As 0.05 < 0.5 < 0.5 < 0.5

Barium Ba 0..01 < 5.0 < 5.0 < 5.0

Cadmium Cd 0.005 < 0.1 < 0.1 < 0.1

Chromium Cr 0.010 < 0.50 < 0.50 < 0.50

Lead Pb 0.05 < 0.50 < 0.50 < 0.50

Mercury Hg 0.0002 < 0.0008 < 0.0008 < 0.0008 < 0.0008

Selenium Se 0.05 < 0.5 < 0.5 < 0.5 < 0.5

Sitver Ag 0.01 < 0.5 < 0.5 < 0.5 < 0.5
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Table IC-1

QC Sample Cross Reference
*TRIP BLANKS*

---Applicable Samples----
QC Sample ID Analysis Page(s) Site Field ID

TB #1 Volatiles 198, 199 BB BB-1-5B

(TB43288) BB-1-7B

BB-1-9B

BB-2-1B

BB-2-5B

BB-2-8B

12 8-12-1-58

8-12-1-5BR

B-12-1-78

8-12-1-86

8-12-2-18

8-12-2-48

B-12-2-6B

TB #2 Volatiles 198, 199 11 B-11-1-1B
(TB43619) B-11-1-4B

B-11-1-7B

B-11-2-1B

B-11-2-4B

8-11-2-4BR

B-11-2-88

9 8-9-1-18

8-9-1-38

B-9-1-66

7 8-7-1-18

8-7-1-38

8-7-1-48
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Table IC-1 (continued)

QC Sample Cross Reference
*TRIP BLANKS*

---Applicable Samples----

QC Sample ID Analysis Page(s) Site Field ID

TB #2 Volatiles 198, 199 6 8-6-2-18
(TB43619) 8-6-2-48

(continued) . B-6-2-78
8-6-2-7BR

TB #3 Volatiles 198, 199 6 B-6-1-18
(TB44331) B-6-1-3B

B-6-1-6B

2 8-2-1-1B

B-2-1-38

B-2-1-4B

B-2-2-1B

8-2-2-48

B-2-2-78

4 B-4-1-3B

8-4-1-3BR

8-4-1-48

B-4-1-58

1 r€r./1.... L/ En»-e_-·.1 ,
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Table IC-2

Sample Tracking of Analysis Dates and Required Holding Times
Organic Analysis

*TRIP BLANKS*

-----Volatile Organics----- Comivolatile Organics-----------------------
Field Sampling Hold Analysis Elapsed Extraction Extract Elapsed Analysis Analysis Elasped

Sample ID Date Time Date Time Hold Time Date Time Hold Time Date Time

TB #1 07/12/89 14 Days 07/17/89 5 Days NA NA NA NA NA NA
TB #2 07/14/89 14 Days 07/18/89 4 Days NA NA NA NA NA NA
TB #3 07/18/89 14 Days 07/26/89 8 Days NA NA NA NA NA NA



Table IC-3

Organic Analysis Results: Volatile Organic Compounds
*TRIP BLANK*

Laboratory ID TB #1 TB #2 TB #3

Sample Matrix Aqueous Aqueous Aqueous
Percent Moisture (%)

MDL Results Results Results

(rng/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Wet Wt. Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate
Compound Limits % Recovery % Recovery % Recovery

Chloromethane 0.010 < 0.010 < 0.010 < 0.010
Bromomethane 0.010 < 0.010 < 0.010 < 0.010

Vinyl Chloride O.010 < 0.010 < O.010 < O.010
Chloroethane 0.010 < 0.010 < 0.010 < 0.010

Methylene Chloride 0.005 0.011 0.005 < 0.005*
Acetone 0.010 0.029 0.019 0.014
Carbon Disulfide 0.005 < 0.005 < 0.005 < 0.005

1,1-Dichloroethene 0.005 < 0.005 < 0.005 < 0.005

1,1-Dichloroethane 0.005 < 0.005 < 0.005 < 0.005

trans-1,2-Dichloroethene 0.005 < 0.005 < 0.005 < 0.005
Chloroform 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichloroethane 0.005 < 0.005 < 0.005 < 0.005
2-Butanone 0.010 < 0.010 < 0.010 < 0.010

1,1,1-Trichloroethane 0.005 < 0.005 < 0.005 < 0.005
Carbon Tetrachloride 0.005 < 0.005 < 0.005 < 0.005
Vinyl Acetate 0.010 < 0.010 < 0.010 < 0.010
Bromodichloromethane 0.005 < 0.005 < 0.005 < 0.005

1,2-Dichloropropane 0.005 < 0.005 < 0.005 < 0.005

trans-1,3-Dichloropropene 0.005 < 0.005 < 0.005 < 0.005
Trichtoroethene 0.005 < 0.005 < 0.005 < 0.005
)ibromochloromethane 0.005 < 0.005 < 0.005 < 0.005

1,1,2-Trichloroethane 0.005 < 0.005 < 0.005 < 0.005

3enzene 0.005 < 0.005 < 0.005 < 0.005

60199* Compound below measurable detection limit.
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Table IC-3 (continued)

Organic Analysis Results: Volatile Organic Compounds
*TRIP BLANK*

Laboratory ID TB #1 TB #2 TB #3

Sample Matrix Aqueous Aqueous Aqueous
Percent Moisture (%)

MDL Results Results Results

(mg/Kg) ( mg/Kg) (mg/Kg) ( mg/Kg)
Wet Wt. .Dry Wt. Dry Wt. Dry Wt.

Control Surrogate Surrogate Surrogate

Compound Limits % Recovery % Recovery % Recovery

cis,1,3-Dichloropropene 0.005 < 0.005 < 0.005 < 0.005

2-Chloroethylvinyl ether 0.010 < 0.005 < 0.005 < 0.005

Bromoform · 0.005 < 0.005 < 0.005 < 0.005

4-Methyl-2-Pentanone 0.010 < 0.010 < 0.010 < 0.010

2-Hexanone 0.010 < 0.010 < 0.010 < 0.010
Tetrachloroethene 0.005 < 0.005 < 0.005 < 0.005

1,1,2,2-Tetrachloroethane 0.005 < 0.005 < 0.005 < 0.005
Totuene 0.005 < 0.005 < 0.005 < 0.005

Chlorobenzene 0.005 < 0.005 < 0.005 < 0.005

Ethytbenzene 0.005 < 0.005 < 0.005 < 0.005
Styrene 0.005 < 0.005 < 0.005 < 0.005

Total Xylenes 0.005 < 0.005 < 0.005 < 0.005

Surrogates:

1,2-Dichloroethane-84 70-121 103 . 92 85
Toluene-d8 81-117 105 98 97
4-Bromof luorobenzene 74-121 105 100 94

* Compound present below measurable detection limit.
NR - Not reported
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QUANT REPORT

rator ID: USERS Quant Rev: 6 Quant Time: 890812

File: "00674::06 Injected at: 890312
le: >D06 74::06 Dilution Factor: 1.
41.025 46,097.01
001D 08/12/89PBM 100UL(5.12G/10ML MEOH) 5MLS DI + 10U

put
Fi

F-ile : COND19::02

UOA ID FILE FOR WATERS ON 70010 (CONT. CAL.)

Calibration: 890312 12:32

Compound R.T. Scan# Area Conc

Homochloromethane 8.07 182 -2 1ZO- 50.00. UG/L
ricnlorofluoromethane 3.=i 62 726 1 1 :, 1 1,- 7,

ethulene Chloride 4.22 -h-

-1- , 11.9 , L

D:; 3046 3S46 JUGU
7 7-

re-one I 60 2019 •JI// L

Acetone 3.56 00 4128 r¥73-0 -: utiZE
•1 2 -r ,.a. £.6 84 1)->C,4

:lchloroethene-du 9.40 218 45889

:l€iuoroberzene 10.75 4 . 1 1 -,1 •J i v
4-1 ID ·3 : O f

50.00 UG,·

Acetate C                                        .: ......1 .n

-. 4. 0 4- U Le

1 8 69 .94 16/
- 1,/

i-:Illia=16,-ce thane
., _ - i r lohioroe E f. 2 ne

i P

7 D-.7
L .

1 = DC 1 A ·' C

9.50 219 i 123

or m EN.0- 565 IUU . U . 13 4, ,

17.50 425 13265u,< 50.0, UG,-1 100
13.51 7.-, 7 379-09 238.55 100

390011 100

Dbenzene-C-
-

· 7;'·.2 i -.._pen tar.one

--ele,+-+Tr-,1.---2-pe-+9kcne
-Uethy!-2- pen ta none 14.9 0 359 310774 19 36 C

--p:·anone .D . 7- 323 362313 353.03

1

--.

a no r, e 13.85 251 39=836 -, 13 -1 .... ,-, L

.·. ·1 C
anon= L.·'. r'i -4. 393230 383.21 L

Toluene
.

c tuene

Ci-Z 4482- i E- t ract i Droe thane -13.7. 2.02 UE

529-Tetrach!?ireethane. - 21.74 3324 1.94 .UE
·7·1 ·2 7 ·lA'Z·C-9-Tetrachirroethane 1 'J •1 // 6.35 UG

14.20 340 2 5 3 8 c:ZE.L. 23 1.16
-08 1 -K C 1 -1 322 ,- o •D L.1 ' ' -- "U1/ . /. ..'-

7.oivene-,39 14.05

Iniorobanzene . 17.50

Ethylbenzene 1 -7 (S-4

Etnvibenzene 18.32

330 £43,36,3

425 ----

437 1733 C
446 10588

51.03 Ul

-1232 JUL
8.05 UC

=turene 21.70 533 774 . .1

=-·,rene 21.93 539 1 1 U

.liene ltOTal ) 6.9

G,·

ly;ene (total ) · 19.25?· 470 4-23

, lane (tota!) 2 1.·70 ;77 77. e
,.•rL 7

7 7 C m·:· - i le 0 - 0 b e r; - e r e 20.57 504 98>8

LE-:012-3 I:ETC

C .7.1na 21.#- ,-4

3.4 6 u 500 4- S. 12 = 6 -222:> jl B

2 .· 9 i ·: ·UG/liXO#16
r

90. 15 :JG ·· L/W 99

000243

lEO li €__)

./...//** 'i- L,
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Science Applications Chain of Custody Record Shipment No.

International Comoration
jn Employee-Owned Company Date 7-/ 2 -· 13'9 Page / of -3

Requested Parameters N
Name .JAhn IF A.·, 9 , .4% 1 0. Laboratory Name .tr>.t, 40.:'.0„r./,4,50
Address 1 jeo•-1 0, m,u.)2„-s, k)3 07651 1 1 r 0 Address 4/55- <44-.„ 4.-r- 50
Phone Number .¢11 61 3.15 - 3.51 %(Fte#,f) k i ...4..t.' Air /9.-2 -25r CO F i

project Manager 87.-,7 ,/1.,y,r qt i :26 2-3 2 C --/

: * tal e O Phone CD6) 4,51- 0962)
Project Name N laff,rA E.tls JA/ M JF:5 Zv , N

Ek R 44 .4 4-2 %. c T Contact Name 15;1 i....Ilo, ·,orct
Job/ RO. No. I - 135- 06 - 154 -Xx J A

248X
(Printed Name) 23 k: :1

& VI K * OBSERVATIONS, COMMENTS,311 J Kia# r SPECIAL INSTRUCTIONS
atrix Sample No. Date Time Siteone

G 1 66- 1-5 A 7/4/8 1405 13,*11#JI X X 1 Moir 6.1 e 9„•wic, i.u er e
I.4 0

:it 66-1-74 7/4 144 14:19 Ncly,..4 4 4 1 C_r,Hecit·,@( 2.0*/ *R¢5.ject 1-n
'.l 68 -1-0'A ..7)1,159 144 -i hrk©Mil k k , ADJI.,3 -1,- .,r«.l

1-I:·.. m·-. no; 1 86-1-5 8 7/4/61 1906 r»r'A....M
- UC.f,j. ty,fo'· 5£„ 1 86 -/ -76 7,////09 19:l9 A,k,r.,ai
50,1 1),8-1-9b 7/,1/fi )993 8....,„Al

0.- 2<4/1, ./ C
C*

Jet..4 9.-1. . 6,1 66-1-'A 71'/05 01159 &©Ay·'Jl >¢ 4 1
: ...:irf*t 5.,7 £30-·2 -5.4 *//09 0913- 'boy.·71 * + 1
-*·'- ™- : 50, I AA-:1-9 A 7,4,/81 It)39 '»rv-'1 k k 1

Su95 0/2170*S.;,3%Eiampler (Sigpoture i N

f. E

A- r

.¥ ar Jr

.Received by _ Date

7-}2
Signature

M\\Lt R VE-Tn Time
FAnted Narne J Printed Name 1743-

54 1 C 1719 £ -f E
Company Company

Relinquished by Date Received bv •' · t ': . ·.· 11 -'.,,

t

Signature Slgnature:.: i.! 1 .1.1 ,! 't..4.
Time

Printed Name AliIA Printed Name

Company VIV Compar·+

uate

C Ed,t·,U T 4,4,4 7//4 %1
Time

Total Number of Containers:

Instructions

1. Fill out form completly except for
shaded areas (lab use only),

2. Complete in ballpoint pen. Draw one
line through errors and initial.

Request analyses using EPA method
method numbers only. Consult the

project QAPP for instructions.
Complete as shown.

. Reference all field QC samples to the
applicable site or zone.

. Note all applicable preservatives.

Group all sample containers and
requested analyses from one sampling
location together. Do not list individually.

3

0,· L ·: f Date

4

- Time 5

6

(FiEW@17>.,.Metod:
lit 'f T

SAIC Location (circle)

Washington, D.C.
8400 Westraik Di, Mclean. VA 22102
17031 734 2500

Oakildge
800 Oak,idge lopk.. Oakildge, TN 37830
(6151 482·9031

/faramus ..-
f One Seafs Drive, Paramus. NJ 07652
U201) 599·0100 1

Denver

1626 Cole Boulevaid, St,lie 270. Golden. CO 80401
(3031 231+9094

Seattle

13400B Noril,tip Way. S , Ie. WA 98005

(206) 747-7899

San Diego
4224 Campus Pim,1, 8.,1 .", D„:go, CA 92121
(619) 535·7438

38 11,!V

An•41;--,in-/ 1-•-•--•;anal ra•nnrotinn  RAAA 144•cin-,4 fl,h•n Mr, Mn „;,ninic, 771('ll .
I.'. I ..I'.'. p.%
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-6

Applications Chain of ody Record
= International Corporation
W® An Employee-Owned Company Date 7 - /2 -#9 1 of 3

'Bequ

' Date

Time

Page.

ieste

3 € 2

Name (GAn J. 4544 t .1 rameters N0

Address 1 5,£r< Or Oure.44,»3 07652 5
Phone Number ¢7/9 2.%4 -2541 (Ficu) p

€ 9000 0
Project Manager 8,1 fever 2 9 1 N.9 + 2 0

C

Project Name \-936 -OL -9 4%- »
Job/ P.O. No. Mirero R.11. TA, AT,IF5

9 N

$3 T
\ A

*,¥

laboratory Name /2/l511£iquu_- 7£01
Address 41 *17 Aer,efee 5/

Eb€cin) 0 y /4 31 4-
Phone (714) 0 - D31,0

Contact Name -Ut.-H£,wer,of

Sampler (Signature) (Printed Name) C , 4., € NJ;Afk:I 42,110 tEJ jl j410. // Matrix Sample No. Date p r

21#.Jo, I 56- 1 46 7-/1-lh LkY= 1 > 4 4 1
Nk. 5.,1 Ah -1 -5 8 7-//-99b I jr  
7:,31 '

70 60; I M-1 -'76 7 -11-B 'Lke'.0,224,124:

OBSERVATIONS, COMMENTS,
SPECIAL INSTRUCTIONS

' £612 9.,D,le* Were
'ect 4 lol A,3,eci To
1,43 Ti nles

tF#Ft·50, Illia-1-847-,7*i (>919 5,*4/1
90 8-11.-9.-14 7-/211!001 5,1. fl
in. C A-VG·-6A 7-/111 /0 ic. 5;ir Il

21, f 8-12-2-/8 >/1-99 0919 5,1/ 12

CA' 1 8 -11 -1-NA 7-,2 -91 1OD1 5i1eI1

512 I R-/1-1-46 7-42-89 /034 5,1. Il

1%L12Zo:d:
1.£,h CA.r I FrTotalflumber of Containers:

Instructions SAIC Location (circle)
Washington, D.C.

shaded areas (lab use only). (703) 734·2500

1. Fill out form completly except for
MOO Wnnitinik Di.. Mclnnii. VA 72107

Printed Name J e. e' '
2. Complete in ballpoint pen. Draw one Oakridge

54 IC /727 1. _. i.P·kt ff'. 1145-
line through errors and initial. BOO Oak,idge T„pk , Oak,idge, TN 37830

(615) 482·9031Company 1.E?mead.446 : %I;k. i.:034*0*%*9.1*. 3. Request analyses using EPA method

Relinquished by Date : 11661iUJ.b#/.·  .?f·f?Fi .7..·:444 Date project QAPP for instructions. \41) 599.0,00 ---
method numbers only. Consult the 1 One Sears Drive, Paramus, NJ 07652 )

''·. · J:i. ? ti. ':9 ·:3.··-/'::.1-it * 4. . :bi:..:t 17 Complete as shown. Denver
.7·

1626 Cole Boulevard. Suit•: 770, Golden. CO 80401Signatuie ,.Signature L : 4 - .· :.·· ·1 , · ··r"'·:1:···,·: :P... 4. Reference all field QC samples to the (303) 231·9094

U ; 1 , 2 1(- }.··· i,<04440#02<':1 applicable site or zone.
Time ,. Time

5. Note all applicable preservatives. 134008 Northup Way, S38, Bellev,in. WA 98005
'                                                                                                                  Seattle

Printed Name · Printed Name ·
(2061 747·7899

6. Group all sample containers and
San Diego

Company Company ,
requested analyses from one sampling 4224 Campus Pim,1. Building 3, San Diego, CA 92121, location together. Do not list individually. 16191 535·7438

bkiui@lfi

4 Signature :

3/911 kE
P;inted Nam

E-1

Melinquisned Dv Date

MAnalurel '

.· ; : UIn#n 3 1(94
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Science Applications Chain of Custody Record Shipment No.

International Comoration 1
kn Employee-Owned Company Date 7-/1 - 99 Page 3 of 3

41 Requested Parameters NName Ji,hn J Knj . u · 0 Laboratory Name fc.,633 ¢£96/,>OA,"t
Address  Stbri Dr Ar„Aw,JUS 07*52 0 lilli
Phone Number (7/619«6 -299/ r v A Q k + t * d 0

0 Address 91 F.5- Gen/5, e .50
P

2•1<010, UY IN:115
Project Manager 4 0 lk,3 x % 413 - c

0 Phone 0360
Project Name M ,£'r'* Fol|51Ap AT/Fi i  2 < <39211 % N Contact Name 6;// \Uwarrt
Job/ RO. No. \-935- 06- 85% -XK C m -0 0  A
Smpler (Signature) (Printed Name) *meA-im*m*<TE-Wa %-4

18 123* 91 3 € E OBSERVATIONS, COMMENTS,Iaw I ki,7 4 .
/Vaboratdfl do. IA/trix Sample No. , Date Time Sit&'Zone tv, .4 0 4,4 ON re R SPECIAL INSTRUCTIONS

1 7•Ees®. 50,* 8-11-1-5,412·f; 1114 53€12 4 4 4 1 M¢Ae Ue Sorn,le, Were
,

\ 9&50,1. 8-/1-1-7/ 7-/1-99 1191 5,tell * 4 k 1 Collptitd LW Res,ci To
4 .., So,1 8-11-1 -RA 7-11 411159 Sile 11 * N k 1 hiL,it? 7Z,„,4
i i 5.,1 8-/a-/-50.,219 111-1 5;1< /1 1 8- 13.- - 6-efj . r,4»4
i *** 50.1 6-12-1-78 7-01, /141 542 11 ,

C-pli.jSo. 1 8-)7-1-987-111!1 /159 5:ic )2 1

Trip 860#1
Cooler 602 1

,&404 Date

>r 1

* 1 9 D' F -Co•6.1 66nk at 4:,mrnt

74:
Renquished by - Date Total Number of Containers: 39 <3011%ethod: 146 ChdrteC{10,9,18#Rflf***

f*a»142 Instructions SAIC Location (circle)S>ffure /1
Washington, D.C.1. Fill out form completly except for*3*;49 :-47' .99***) Time 8400 Westpark Di.. Mclean. VA 22102

shaded areas (lab use only). (703) 734 2500
Printed Name '5.Lt·,7 :f 02.3.966':94:21 /7*3-00 2. Complete inballpoint pen. Draw one Oak,idge

SAIC line through errors and initial. 800 Oakridge Tripk.. Oak,idge, TN 37830
(615) 482·9031

Company 'k, 1......, 4 U...X.,e:, 9;11[diudk 3. Request analyses using EPA method -
method numbers only. Consult the /One Sears Ofive. Paramus, NJ 07652 1

Yaramus

Relinquished by
project QAPP for instructions. U201) 599·0100Nj#@ Date
Complete as shown. Denver

1626 Cole Boulevard, Suile 270. Golden. CO 80401Signature
=6"2...va" 1...Am.*le= 4. Reference all field QC samples to the (303) 231·9094
r 'It applicable site or zone.

Seattle

Printed Name . Note all applicable preservatives. 13400B Northup Way, evue. WA 98005

(2061 747·7899

. Group all sample containers and
San Diego

requested analyses from-one sampling 4224 Campus Pot,„. E San Diego. CA 92121Company-=1 · location together. Do not list individually. (6191 535-7438

rinted Nal

Date ij*RAce'43

Time

Company. j

5

6

Rri.... 8..A.•';... i.......4...1 r......7... / 9/10(' 1/14-r-f.4 n.,.. 84,4..n *Arnin.. 77¥n,

1.

UUUdl!.3
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Science Applications Chain of 1ody RecordInternational Corporation
ln Employee-Owned Company Date 7-/4-99 Page 1 of 9

N

0

0

F

C

9 0

h

A

E

R

OVA RMA, q W//wii

Name 31hb J K,cift ieters

f Laboratory Narne /C' 4,6,.,>b'."w'
Address 15<ors Dr Amm,,8, INX 07661 -82 Address 91¥€ Ger,acc 31
Phone Number b" 1*4-1'Pit(P.*A k LicdoJOY /4114
Project Manager bar, t. 1-Climer 3% A Ajootg * 9
Project Name' A):ry,>24 &, l(i T.4/ *T) F5 £ 1 4 K 4 * 44 2 4i  ·Y t Phone bt 6) St -0369

00 A <4 *Ofl·& -tlt % 4
Job/RO. No. I *15 -04 -£58 - XX e a. »-*21 -»£ P -2 23324-A

Contact Name P; 11 H,k.,0,»r

(Printed Name) - T.'ti Q ..le>4112.<: ha. E- 4 %4-9-1 1
4, 7 e t' Eif .1 2 3- 1.2 , 91 43 OBSERVATIONS, COMMENTS,

Sample No. Date SJelly /6.OZone ARY,$ *413%V:#*44 1.2 SPECIAL INSTRUCTIONS

Request Paran

§0mpler (Signature)

Rboratory710. 1

6-11-1-IN 7/1¥4 Wo 5,12 H X X X \ 1 Wite Dott10/rj Were.*-. U SeA &-11-1-NA 7/1#ln toBi 14 k k¥ 1 1 04(eclef W/Ar,gret To
, C 15.11-1-1 A 7jl¥*1 hi'; u ¥ k * 1. Hold,rt) 11-0,5 .'0, ( Billi A. 7/1#99 11,0 ·,                                                                                                                  '* 1 1 C
„ 1 8-ii-1-482. 71,199 /0 3% 4 * k 1

0, \ A-,1-1-78 7/0/99 1,15 't ¥ 4 4 1  Coole,1.0.pot fh:pment= 310 F c

, t \ 8- Il-1-IA 71IN,£1 0%41 5Ile U X Y X \ 2- j - Replie( e.

7, \ 6-11-3.-94-vo}A 0919 I.5 1
i, 1 8-11 -1-9 A'7/131«9 1055 1 Y * ¥ \ 1

 50,\ 8-Ii-1-IA'll!3/11 0141 >r * * i

*sM*61\ 50, I 8-it-1-98*p¥91 09,9 1.5 'It

x| 1 6-ler -1-'m/>At lah :-1970....40 50,\ 8-it-a-%67/Wil 1056
Reliquished by ec19«d by 1(%*4 ' .s ·, i -70 64, F Shipment Method: 1 /_ r

11\ 15,/m - *•Ave·..l SAIC Location (circle)

+-9 Lbur ; er

1. Fill out form completly except for Washington, D.C.q 70.A
shaded areas (lab use only). (703) 734·2500ff·SREET ,·f#.#*#243.',:irk,5.1.6,",': Time 8400 Westpark Dr., Mclean, VA 22102

Pinted Name J

line through errors and initial. 800 Oakridge Tipk. Oakridge, TN 37830
Pfinted Nihie 4.i:.4.27%'<41,i'.(tilf,il}ji'ti;%4 / 1¢ 7 2. Complete in ballpoint pen. Draw one Oakridge54'C 171/9 .KE 60&4,4U>Vi¢01fi,r

Company
;*f.7 'bi;44:*0 ft..!30.X.32.i€:41'2*k. 3. Request analyses using EPA method Pararnus

,-1.6151 4R7·Billi

Relinquished by Date -i:.BeeN#4 M*71%4 Date
method numbers only. Consult the I One Sears Drive, Paramus, NJ 07652 /
project QAPP for instructions. \901) 599-maa.,eRA'c,1/fily,#EN™*M/W/* '
Complete as shown. Denver

Signalure 4. Reference all field QC samples to the
(303) 231-9094
1626 Cole Boulevard, Suile 270. Golden. CO 80401

Time 2·1·,1 ·- K,D.,VAS1-'.tr:,44,'::Ct*Sjw.1  applicable site or zone. -
Seattle

Printed Name .................,.L ·L Ir I 5. Note all applicable preservatives. 13400B Noithip Way, 538. Bellevue. WA 98005

6. Group all sample containers and
-·". -; r.p:49*ft San Diego

Company Company .:' *,-f,·.4.·1,:.:*··c'I·It vi,B'¥24,: requested analyses from one sampling 4224 Campus Point, Building 3, San Diego. CA 92121
location together. Do not list individually. (619) 535·7438 1

Science Annlications Int•rnatinnal Cninerntion  8400 Westnark Drive Mrl pan Virninia 77102                                                                                  ,
A.,•..in... ... .. ... „ . ..

Date ER

A;nq Time

'.

Uvurl,I,1
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Science Applications Chain of Custody Record
International Comoration
Vt Employee-Owned Company Date 7-/4-69 Page 2 of Y

Name JilL, I /f>nl : Requested Parameters

Address \ fror•. DI Para•nel')I 01651 1 if  $ f *'
Phone Number -17/4 24.4 -25711 (F;e Id)

Project Manager ./35rr Lanle r 4 o 0 03 8 /4 101 '
-, 6 N A %? w h $ ZE-v 1 141 Q ,

Project Name' £'i·,6 & di IAP jt[/FS tvo P Ut*AE (Zier#
Job/P.O. No. j - 635 -£76 -15¥(-Xk A J. Ulze-*ma. 0+a v J- 9-*41' 4-242 *cre",1221%2111 1
Samoler (Sianature) (Printed Name) - r.. 5 ·. 1 7: 4*  r• k v- 4 - *!

U •
7· 1 - ' 217 Vt ? · 1

MA& Sample No. Date -Jiti J-:523 f*4313·1,7,14,Arle,le Q
V

So, ( 8-1-1- 1 A- 71130/64 159,1 5;te 9 - * ¥ i - 1
50,1 8-9-1-3.4- 7/019 )610 11 k f e <1
5., c 8-9-1-6 A 14¥s, /531 4 k k 2 -1
5.,1 8-9-1-18 7//3,/51 /5'19 4 k * W <1

5.,I 8-9-1-38 7/1/41 /6/0 4 k * M

in. 1 6-9 -1-687//1,/Sl /635 4 41

r

Shipment No.

-2

O. Laboratory Name h

: O Address 5115 /;63£5er 5/
F B.«r,foj k/r INflag

1 c
 0 Phone (716) 631 -0360

 T Contact Name 0,'/4 5,ut:M:
C A

- il
8 N

OBSERVATIONS, COMMENTS,

12 R SPECIAL INSTRUCTIONS
S

1 Malt Lte 4.vir, Were
1 Cdlerled W/ Ae,2.t To

1 16(dinl Timps f
1:-0

C

i CU

I (1.ler 76:, A,56,46.1 390'fil
0

5.0, 8-7-1-l 8- 7//&¢54 093-1 5il<7 W Xy /4 1 0) Atdic.le-
50,1 15-7- 1 -36 7/PU{90951 " XK)6 30 1
lot{ t.0-1-48 71/7/la lool h X X X X 100 \ 6'7-1-98 y# lbC 6/4.

f R#** 50. i 6-*1-1 b 7114161 /177 6-ie G X k k /4 1

·D.dip-*..4 50,1 6-4-1:96 7/17/69 Ila 9 " X k 11£ '
'R„®te'l'r· 50,1 8-G1-78*/M/81 /236 6 x x \.4. i /3»let-Te'.9 AT Ab: .
RR|inquished bM.,7 Date *46* giatil Total Number of Containers: Shipment Method: 1,6 Courier'1163 '34 :F:97*j·: A DvAA<WI.0,1-1.544 - 8.cky,.t7//9199 11;sMZ& 4 19 instructions J- " SAIC Location (circle)

1. Fill out form completly except for Washington. D.C.

(/3014 3 Kil 8400 Westpark Di., Mclean, VA 22102
Time shaded areas (lab use only). 1703) 734·2500

Printed Name · P»4 N•14 4 2. Complete in ballpoint pen. Draw one OakridgeSA to.  ,799 3¥.11'22 F 7 line through errors and initial. 800 Oak,idge Tnpk.. Oak,idge, TN 37830
(6151 482-9031

Company     ,#,ry .:|2·-te faw:JO#imiiQ !9.9..3 3. Request analyses using EPA method
rparamus

method numbers only. Consult the 1 One Sears Drive, Pa,amus, NJ 07652 )Relinquished by Date kbidd;L 111,10'.lgi61MOW#**lb project QAPP for instructions. 4215992100
Q"NM'...2.1-- 1.Ual]8™1 462•ah . Complete as shown. Denver

1626 Cole Boulevard, Suile 270. Golden. CO 80401
Signature 4. Reference all field QC samples to the (303) 231-9094

applicable site or zone.
Time *W-1'·4:<f.31·9':M*·-':t '.*40;1* Time Seattle

5. Note all applicable preservatives. 13400B Nonhup Way. evue, WA 98005

1206) 747·7899
Printed Namedl

.2 4 " ·7·.t* i : c:# 0.. :(: 1-: .:.:4 ..1 .... ...12. i . Group all sample containers and
Printed Il,ml 2,4. · ··· ,· 1 , ' :r· 4 '·, (:Ar·117*6

h "t...1. 1, : ..':. t: Cri.1...1. i requested analyses from one sampling 4224 Campus Point. 8 Sam Diego, CA 92121
San Diego

i Company ' . ,CompanY *.. ··.-p- (. 4#.rh ·t:k·! location together. Do not list individually. (6191 535·7438

Science Annlicationf International Cornnration I R400 Wr•Unm•& r'f;,·n R,rt r•,n V,rn;n:, 77,07
11·I.·•.· I "ini,i •n,t "mt          ':...    . 0

X

Date

dct·le,k:.·al: Time

6

S eli



dy RecordScience Applications Chain of
fntemational Comoration
VI Employee-Owned Company Date -&/4-99 , Page 3 of *

Name JGAA .1-jm,j '  1 liequested Parameters
Mdress 1 56., Or Ammie,Ali 0701 4
Phone Number (7,0 145- 1441(ReW) 96
Project Manager £3),r, 6-4#r t

9 9 W Y v
Project Name M·°j·.4 41'NIAP £1)FS 1 25 4- 2 k
Job/P.0. No. 1 - 5¥39 -96 - 25-0- P ¥ t Q Gll.? *.9 & k ymoa 4

'11»4-41ituret (Printed Name) a 2 4 i 3 & 1 5 -Nc 2 3 4 2
Al MA IMAT Hirn ttY'*¢241*ViR 4,12 €

MatrjU Sample No. Date Time Si:6/Zone

WTA 73 *'1 7-,t-¢9 y>(4
Wl-K 08*2 7-/9-0 - AL

<*ki.niwee2'ki:

0

t

3
0

F

C

ba pler Ibl ni

1£5 rato

t**21991'y:te·bf.

N

, Laboratory Nan,e.&:clj--1£11?£CMklf
Address 4165 4r.,p•,rest

8£.4404. MY /41.2 4-

< u Phone ¢716) L?U - 0.36.0
C N

-4 T Contact Name 25/ /7 *orn f CA
%A
% N
r E OBSERVATIONS, COMMENTS,

12 R SPECIAL INSTRUCTIONS
S

1 Note Dole 5. de. Were

* 1- Coll€ei-frA l,f f?,·arri -1-0
AW=47 -7:,„I C.C

C

01

C=

C'

Goler Tc., Ats».11 =39.P

linquished 4»
lonatur

7

it i, 1

Date :,H.e(elv#ju%7,.46ki,2414.,c,;1;X,thtjk,594
CoJeireln .Ai 14 t

Date Total Number of Containers: Shipment Method: / / F
Eao l hur· ie r

7/4
TimePrinted Name 

£6,41·C_ )795 48%'y: 3·*4*f# /7 4 7
Company 1,97#..hny : i': t:¥·.71':-.·f'€ FF,Frl:T·¥34iN¢7*.:
Relinquished by Date

4- 4+-49*8 3.1.i ·.*-E.ti trdif£'20 . ·:·*21('it,4 44'631·E>'',''. '0 ',-*:' :. „r,i',C'.
Signature (si® e .·. ! I. 1;:l·f HAQ · .·,:: 1 U..+.-·6+3,9'31% 4.:

Time 1.. .. ....: -,2 TimePrinted Name · ·>Printed Narne :. ;  ·, · it·:,. •·! 295,'·/.,-I., I .t:'.·

Company Company

23

Instructions

1. Fill out form complotly except for
shaded areas (lab use only).

2. Complete in ballpoint pen. Draw one
line through errors and initial.

3. Request analyses using EPA method
method numbers only. Consult the
project QAPP for instructions.
Complete as shown.

4. Reference all field QC samples to the
applicable site or zone.

5. Note all applicable preservatives.

6. Group all sample containers and
requested analyses from one sampling
location together. Do not list individually.

SAIC Location (circle)

Washington, D.C.
8400 Wistpaik Di., Melani, VA 22102
(703) 734·2500

Oakridge
800 Oak,idge T,ink., Oakridge, TN 37830
(6151 482·9031

/Paramus
1 One Sears Drive, Paramus, NJ 07652 j
\42911 599·0100

Denver

1626 Cole Boulevard, Suile 270, Golden, CO 80401
(303) 231·9094

Seattle

134008 Nonhup Way, S38, Bellevue, WA 98005
(206) 747·7899

San Diego
4224 Campus Point. Building 3, San Diego, CA 92121
16191 535-7438

-          - I..=I .-I-Ill,

'ir'. 0,".7,4 ""I. 4 ..

1.
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Science Applications
International Corporation
An Employee-Owned Company

Name 3,hn Jk·
Address j la:rs F.roa.,4,31 D-7651
Phone Number (7/4 -144 -159/ 09riA
Project Manager 6>,g lr.,·jer
Project Name kno*,arat(, l// RT)AS
Job/P.O. No. 1 - %36-06 -45-5 - ¥¥

Chain of Custody Record
Shipment No.

2
Date 7-/9,€9 Page 9 of 7

Requested Parameters N . 1,-
Laboratory Name -

Address '72/5-60'ne/ee St
A*4101, r /41'2 6

Phone (76) 63 / isuz O
Contact Name 6,14 \low.,d

Sampler Signat re)

A#71 4 4Arix

m:*ki *I I

0

0

C

0 %*
0

N

T

A

N

E

A

S

(Printed Name)
OBSERVATIONS, COMMENTS,

3063 kinct . SPECIAL INSTRUCTIONS

Sample No. Date Time Site/Zeof

6-7-1-3£ 77+0 4,7.7 2

%9"41

Relinquishd bl

01'ature

Date

i

1

C

CU

0

Cooterlee, At 567,·,r.il 23908=>
0

Date

Time

Date

Time

Total Number of Containers:

Cier Teg At 661. -
Shipment Method:£56 G>/,/,7,

Plinted Name

SA Ic
Company

Relinquished by

Signatuie

Printed Nam/

1 Company
1

f .i: .:.'.7.iN,*St:*45 0,1At,Id Nim,9,7.4
3 :,·' r> ¢R*4.:.,'4-1

i.. Comsny.t.i . .·. b ,

Instructions

1. Fill out form completly except for

shaded areas {lab use only)

2. Complete in ballpoint pen. Draw one

line through errors and initial.

3. Request analyses using EPA method
method numbers only. Consult the
project QAPP for instructions.
Complete as shown.

4. Reference all field QC samples to the
applicable site or zone.

. Note all applicable preservatives.

. Group all sample containers and

requested analyses from one sampling
location together. Do not list individually.

**F* Time 5

6

SAIC Location (circle)
Washington, D.C.
8400 Westpark Di., Mclean. VA 22102
(703) 734 2500

Oakridge
800 Oallidge Tnpk. Oalridge, TN 37830

/Paramus

One Sears D,ive, Palamus. 0\1201) 599-0100
Denver-----
1626 Cole Boulevard, Su,te 270. Golden. CO 80401
1303) 231-9094

Seattle

134008 Northup Way, evue, WA 98005
1206) 747·7899

San Diego
4224 Campus Point. B San Diego, CA 92121
1619} 535·7438

S eli

Selenee Annliratinne Internationnt Cornoration 0 8400 Weernarb Driup Mrl pan Wiming 70107 . 14.0 r .t r W·4,iv ... i n A 0 4

1
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Science Applications Chain of ody Record
International Comoration
An Employee-Owned Company Date 7-/9-<9 Page I of -2_

Name Tw,4 3 KiNg Requested Parameters N
O, Laboratory NameA.

Address / 4/'ars Ze /*r.Awl,VJ /976 4-2 3 4 % 1L < O Address 1/145'genee,· .51
Phone Number (7/4 29 4 -149,(FirM) 0 ., *b. F 6.40/0, U y / 9 215k< i •9, 04 -
Project Manager tkirt .ZO/17 Pr %2 R A q¥*u3-.av 0 Phone 614631-0300C

Project Name A./Ily"p ,r.11<tAP RI,/ FS 4 r 0 51*8"1€,22
Job/RO. No. 1-%36 - 06 -1 4% .X K     & th· 0.-t>- 039£.Mt:pit i-43 7 contact Name 8,11 Howord

A
2 1

Sampler (Sirals[P) (Printed Name)  NZE*A JkbA 4 1 103 OBSERVAIWNS, COMMENTS,

40# ORR SPECIAL INSTRUCTIONS

A.60 tn ' Matr* Sample No. Date Time SWZone

8-6-/-/ 8. 7/'169 094 I 5;te G 1.5 \ Cooler 76. , 477 39.p
15>4 -- -0*81 50, I A-6-1-38 7/7/09 n947 11 r * /. 5 1

**A1:'Frm:4, 5o, ( 8-6-/-68' 1/769 ID 4 1 Y K 1.5 1
.WrONhI&2*.1 Cr

C

tii**39 7//irl

*035,1 8 -1-1 -16 149'r.19,7 4; leg /. f
44%%**450,4 6-2-I-38 7//709 )916 4 1 C

C

9*5\8.&.mor.5,1 8-1-/-96.77/7/9,/9.3 7 4 /.5 C

44i#&% '1%
8.0-+90;

-271-1 8 1/#57 Mi, S +4 1 r ;r 1.5 \<6.1 8
-.-1 , 4..rke•:M;'4. boil A-1-1- 46 W/ljil )5.51 11 K k /.5

'F?10&>42 50,1 6.-9-2-7* 3//7M /6/7 4 /.5
1!44**f..1.

he..4&14Open,141 1.6
Cnjer, cy Al 106 ·*: Y

*r· Date Total Number of Containers: Shipment Method: / / 7
....1."- Wn U>fttler

18 7- W *,PVA Adm 04 1.5-1„4 8»d,-4nstructions 4 SAIC Location (circle)1 .,9. Ir

Washington, D.C.1. Fill out form completly except for
MOO Wentpork Di. Mclian. VA 22102

C·h:? I ime shaded areas (lab use only). (7031 734 2600

Plinted Name J
2. Complete in ballpoint pen. Draw one Oakridge

5/lic line through errors and initial. 800 Oallidge Tnpk., Oakridge, TN 37830
t>lateli

Company i (BTP°*.·t··:44?:..41*,:*li,14*.*PA.f* 3. Request analyses using EPA method h

(fsmethod numbers only. Consult the One Sears Drive, Paiamus. NJ 07652 7-Relinquished by  Date project QAPP for instructions. (2011 599 0100

Complete as shown. Denver

1626 Cole Boulevard. Suite 270. Golden, CO 80401Signature 4. Reference all field QC samples to the (3031 231·9094

. · applicable site or zone.
Seattle'9 *s.'27** Time 5. Note alt applicable preservatives. 13400B Northup Way. S38. Bellevue. WA 98005Plinted Name . :*?;te::lt;/3·· t,?.f,·i,tf:t:%4414+0:,, 1206) 747-7899

6. Group all sample containers and
San Diego

requested analyses from one sampling 4224 Campus Poini, Building 3. San Diego. CA 92121Company
location together. Do not list individually. (619) 535·7438

Relinquishe:z,:
Signature „

Date

Time

printed Aame t.:?·1·5 *,·I , ·' ·· *·.'L''L,f

Date ecalvail 60!:9·41:*i.:.:1*1'JilliE

Time
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Science Applications Chain of Custody Record Shipment No.

International Comoration 3
n Employee-Owned Company Date >-/0 -59 Page ..,2 of _2-

Name IGh/1 J- 41·,1g i · Laboratory Namele£,/44 ¢»w, /2"ime#7
Requested Parameters N -

Ba,0.  6%.4 0, Derf,nlq,JAT /766 1 44

Phone Number OIL) 165 -144 1 (FAA 1 i i-2 i J Address 42 94 4,49.tee 5,

Project Manager i. 4, 0 4e 4 0 2,(5 eck A,Xfolo,UY )9 915

Project Name N in,iard R!13 IA? ANF.5 R o ry, rt f 24 3·v .:r M Phone b 6) 631 - 0340
Job/RO. No. 1235 -06-1159 -xY   , i ta %11-: 31 &40 Contact Name A: 11 Nza),4

Sampler (Signatwre) (Printed Name) 3 %41 %40 XE. 4471 krgi &:316, J-Abu £ *11*13*4*- .3 SPECIAL INSTRUCTIONS

OBSERVATIONS, COMMENTS,

fiborat %10. #atrix Sample No. Date Time Sile#Zone ri:4,/

MANM,maft:· 50; 1 8-4-1 -32*57//*99 1156 53*c 9 - >r k >r 62„ler 7&77 ,(Airpl,· MF
tm¥,igme 50,1 A-4-1-48 741/09 11}-7 n k x X 3 8-9 -; -*#eed< 6 be Re,,1,<de,

8 -9 - 1 -58 7//481 )133 " 10 1
- t r .....

|5-4-1-96-6213 72:c a,=.4.si32
CD

rm WT T8*3 7,#4/11 2 4 07
& u}TA CA *.3 7Ill/'4 Xi 0

0

0

PC
V O

0 A

E E

loD

InD

060

04 YAO

/?4619:Gs/REFA C,

Printed Name

6.Aft
Company

4*-.Relinquished by

Signature

Prinled Nam
Company

¥\f'@MNIJArl "t'.4·#* 4 t £06
C-ter 'em, A+ job : -

te Total Number of Containers: )3- Shipment Method: 2,46 £»ati f t

7-, ¥;<0"A Bm;,;445 of 1.5-1.0/pe 6*11rt#,4Instructionsl SAIC Location (circle)

1. Fill out form completly except for Washington, D.C.
8400 Westpalk Di., Mclean. VA 22102

no shaded areas (lab use only). (/031 734 2600

P,Inted 194

/727
2. Complete in ballpoint pen. Draw one Oakridge

729 line through errors and initial. 800 Oakridge Tipk.. Oak,idge. TN 37830
(615) 4828031__

3. Request analyses using EPA methodc.nit':,·t 4,1:· · .'b,7,3 4,4,45 f.* ip#WK#& 7#W® C Paramus
method numbers only. Consult the l One Sears Drive, Paramus. NJ 07652 1Date ' :&24 c:,U' - 1 J.4420,8 4,445 te project QAPP for instructions. 12211 599 0100I#i:=49*F-fwidy - -
Complete as shown. Denver

1626 Cole Boulevaid, Suite 270. Golden. CO 80401
4. Reference all field QC samples to the (303) 231·9094

applicable site or zone.
Time

Seattle

5. Note all applicable preservatives. 134008 Noilhup Way, ie, WA 98005
1206) 747-7899

6. Group all sample containers and
San Diego

1 . requested analyses from one sampling 4224 Campus Point, 1 in Diego. CA 92121
Company..' . · . , .... ,. , .;. : ocation together. Do not list individually. (6191 535·7438

Relinquished by Date Afleceiv,Ic

7*nawe A
'J 03006 I k, Acl Time

· f .i';k . I

imo:. 4. ·

S38-acilevt



Science Applications Chain of ody Record
International Comoration
An Employee-Owned Company Date 7-20-99 Page  of 1

Name .1344 J- Rin 1 99uest Parameters

1 2 4Address / frb,4 /1- .4/•muL, Al-7 076,52
Phone Number (7/6)25.5 -9 3-9/ C .

Project Manager 6!arn Lonqer :1 2 M e $ % 2€ 2 2
Project Name- M ioqaL art, /4/ RI/FS 1% r &36™6<8 6
Job/P.O.No. EMN- 04-5-6 -k.¥ :; 2% 0 e.tt 4 q *-
Sqmpler (Signature) (Printed Name) 49,2=43=de:*E 2'34·ke-

U /64 3oh,Z Winq 4444- -10:94 Ao. /Matrix Sample No. i Date Time Aite/k,le

m-,FE,A£4,! 8-l-/-18 719-81 090 5,1- I k -4- A-

9 1 8 9-/-36 7-19 -89 0915 n

¥ Ws-13-+5Al-/9-69 /991 5;le /3 * >r *
*Di****Of. e ·
 I 'WS-!3-1-58 >,9'8% /04 , 5,4 I.3

Shi O.

e

i
0

N

O, Laboratory Name Ecolu*14 Enw.»,0,6 f4I O Addres.4165 Gene 35,- 51-

7 P A·,fi,(9 M f /91 2 6
2-7 i O Phone f)16)62/-(1468

'N 64 T Contact Name LS; / / 64*24
2 EA

OBSERVATIONS, COMMENTS,
SPECIAL INSTRUCTIONS

1 \ C£*Wer Abnk Trm,.4 72••,1 38 1
2.0 1

CD

. 9 /

/ . . 04 1
e1

9,4=-"1-.4, I wA- 11·i-HA 7-4-m 1,47 5, te /3 k k >¢ 1 0
>c * X

 08-13-1-987-/7-# 1/47 U 0** 3 1
1 1 678-/3 -2-58 7-/94 )101 li k k X 1 1

**#0|04 6/7;4 68 49 7-/919 - ..*-/0

:4#*Rg•5*li.h. .>¢ 1 Afrn,4 GUe, 86.,40*9) 7*y
·.¢9· ,·2:117::??.fi.t?.4 0

U,DA Arrlvol 71+ L,6 -E-
Relinquished b Date ,!Ija#AiVU:i434.4jitft.ti' il'..1 Datew 1 524 ,¢.6,62;9*4¢-L-'l e 74hstak#tions

Total Number of Containers: Shipment Method: 6,6 CI,ut,Y,.34:47.:rAI',B*,Ei,r 7- JO. • AGNGM*dovA hed;13=1'5-10 SAIC location (circle)Shatur47 ¥144 Q.„&,#.*Mil *14,1*1 '7 1. Fill out form completly except for Washington. D.C.U JoA J .,0 no Time .91)»24101 +9*1*/7,80% Time shaded areas flab use only). (7031 734·2500
8400 Westpark Dr., Mclean. VA 22102

P,inted Name ,< 2. Complete in ballpoint pen. Draw one Oakfidge
SA tr line through errors and initial. 800 Oal,idge Inpk., Oak,idge. TN 37830

Company

Relinquished by

Plinted Name

Company

Date ..·4*·MSE€:9:·Alij*2*' Date
3. Request analyses using EPA method

method numbers only. Consult the
project QAPP for instructions.
Complete as shown.

 · · 4. Reference all field QC samples to the
. applicable site or zone. 1

, Time 5. Note all applicable preservatives.

6. Group all sample containers and1£:::·-.6 :·.fd#.7.t:/96,·
requested analyses from one sampling
location together. Do not list individually

Signature

Time  ,22<1,9:,M,4 ::: ,.&:4%41Wif

#..Comp.ny.1 :

Pararnus

One Sears Drive, Paramus, N J 07652

Denver

1626 Cole Boulevard, Suite 270. Golden, CO 80401
13031 231·9094

Seattle

134008 Norihup Way. S38. Bellevue. WA 98005
1206) 747-7899

San Diego
4 4224 Cam06& Point. Building 3, San Diego. CA 92121

9 (61@1 535-7438

Science Applications International Corporation  8400 Westpark Drive, Mclean. Virginia 22102 Wl.IL' taholato,v Pink Pier,·t Managge, -4410* 14,41·0 0.1,(1 G,•66·twtwl 1 • 6, C •,•414· U.•

- --i--- -I-Il- Il-'- I.--I- .i.-I---

i
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kience Applications Chain of Custody Record Shipment No.

itemational Comoration
1 Employee-Owned Company Date 7 -20 -219 Page 42. of 21

Reguested Parameters N
Name 3/9nn T )6,19 *:,91 o. Laboratory Narne _-£E:££w--£2•E
Address  46ear& Dr Pommu13 D-76€2. 14 * 7-- -1--0 Address 91.85 Ae.iesee 51
Phone Number 07/64 2€ -15 9 1 8411,40 +A' )1 115
Project Manager 24/7 4 Lr.ng< r

ploject Name Ajige& 4/& -LIP OFS
Phone (71¢4 431 -0340
Contact Name Lit._.Hou.,2

Job/RO. No. i 06-141 -kk

m,-.0.,

C

S

Sampler (Signature)

MofIX

(Printed Name)
OBSERVATIONS, COMMENTS,30=Kns SPECIAL INSTRUCTIONS

Sample No. Date Time Site/Zone

8-4-4 -Ve 7-/5-• 11,7 5; te 9 A * * 4 bo 1. Cater lem, At<hi...it 3% _'F
7 1

TIZOOD

- 'FROF,iO Sytfi·:44.* 2 64':,4.;ti>j<.8* Date
*9 Flifts:Z&5: 1 114 -1.-

Es|g4,&4 :,' 7:Pr: -....·4 -4.4(fli*:it»k fy
/6j* '* Time

Printed Name :Prin!,d ·NAmi.49., ;  v*'.I.-*(t'{.':. -,'-)- 6*.M·fid / 7,r5.,4/C
4- an 226' itfie Atub#41,}E-'Company ,.. +W!!Bed·,te.irce,4 2 » ··'. **4*9

Relinquished by
0:1&::RiME#.231*2"40*.Runa.Obiw

PE

Signatuie

Time
Printed Narru/IA f Printed Nime:·4 2

''t.·I '1:'i' 4

 Company Company

Me,inquisneo Dy Date

VIojt 3- 2
Time

 l&*t
%=aid (--Do\e le,no Ui>On

0 ,

Arrwol Al } 06 '
Total Number of Containers: Shipment Method:20,6 C£,(i tier

*I, BAck.rov.Ge Owl Ke'44,1 5*.1.S-jf.nstruoaons ' SAIC Location (circle)

1. Fill out form completly except for Washington. D.C.
8400 Westpaik Di.. Mcinan, VA 22102

shaded areas (lab use only). (7031 734·2500

2. Complete in ballpoint pen. Draw one Oakfidge

line through errors and initial. 800 Oakridge Tnpk.. Oak,idge, TN 37830
(615) 482-9031

3. Request analyses using EPA method
/Faramus

method numbers only. Consult the / One Sears Drive, Paramus, NJ 07652 /
project OAPP for instructions. \(201) 599·0100

Complete as shown. Denver

1626 Cole Boulevard. Suite 270. Golden. CO 80401
Reference all field QC samples to the (303) 231·9094

applicable site or zone.
Seattle

. Note all applicable preservatives. 13400B Nonhup Way, ?vue. WA 98005

(206) 747·7899

Group all sample containers and
San Diego

requested analyses from one sampling 4224 Campus Poini, 8 San Diego, CA 92121
location together. Do not list individually. (619) 535·7438

4

P' .9::,Ly··..;,r,W.Wi Time 5

6

'Arten•a 144•.•DE.,lare-, r.,......41.

UI
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Sc®noe Applications Chain of ody Record
Interriational Corporation
46 Employee-Owned Company Date 7-2/ - Fl Page I of /

' If

 Shid.

Requesti Parameters NName .Jo/1,7 .T /f, Ari 0. Laboratory NameEc, tull4 Env,w,p,r.,1
3Address / - feen Er m-,/4 Al.T 076512 8 4 6 1 #,

Qts.4 0 Address 4195 G,Arse< St
Phone Number C F 4 -1 U 1 F

0 0 0 Qq 2 h gd 24 0 8446/0, Ur I 9 115
Project Manager Arr, i c·401C L 6 N k 2, -    Phone t2643/ -2734 0Pruett Name' N;7 $04. 51/ tr/Ps E VO + I *1 dit Rto' C

 i. 92 2:4'y)%4 Pt x/  h T Contact Name 6,7/ h=Drd
Job/RO. No. 1-in€-00-35*-MIC 4 & A00/81"50/*alimar *( . NSavipler (Signature) (Printed Name) - (b

JJ. 32, t R 1,9,4 336 -r 07#3 h 'E OBSERVATIONS, COMMENTS,

.Laborat00}fb. ig,ix ' Sample No. Date Time Site/ C ' V 91 2 94 4 6 9 C '71 cv, 9 2 R SPECIAL INSTRUCTIONS
tri r '0 ' S

33*artilil :,}A-,3-4- 547-74# )01& 92. /3 4 >c * \ 1 67'*r 8/0,,R 5,-4242*w/3£7
Ym*904*RF'"n' / ,de-/3-9-48 7-00.89 um. I' X k X i

"01'1 1 6/eeve tere#ereaf for Ca 1 440-13-3-1.4 7-20-99 /907 5,12 13 ¥ k y ).5 \ l.06-11-3-7; Aoll on,/ttw, «;eR#ym89)50,1 11}8-13-3-18.7-10*R/NO 7 1, 1.5 1 7528-)3-3-LA•A a/io y·zu /LM,36,1 /£,A-,7-1-t,17-Ju-8, /95,- '· )0 )r )f 9.1 , replir,·led101
11/1,139&Lw, I 108-,3-3-07-2)4A /954 14 X X X 9.9 1 0

7'77·7-E-a An. I lue-/3-1-7Algoa )€08 1' X X k X 'X X In I
9 \ (88-/0-1-5A 7-lia )055 5,le/o >r ¥ *

1*%&84-*frk GL>·rw·Jiyyt2*4' 170 11€ 13 * - 1
m.me-50'I wh-/0.4-5A)-li·81 )055 5,1e/0 Xk x .6 \,•04#45

ibr WTA 08*5 7-20-19 -                    - X 1 Rer.a coole, 864 (185)
74 - &A -2-21- *9 15&1--fifi---5 ---•M '

-         --8 --Temp [*an Art.Val Ailoh .
· Date '

 Total Number of Containers: n Shipment Method: / , /.I.ph Lourt f r

-1'likik:gr=e OVA *<co(i.-' '0-1.5*14 SMC Location w\,cle)
1. Fill out form completty except for

7 h•

8400) Westpark Di.. Mr.lrunn. VA 72102
Time .,116 Time shaded areas (lab use only). (7031 734 29)0

ffinted

Whshingfon, D.C.

2. Complete in ballpoint pen. Draw one Oakfidge1 721 7.2!*WE.fi.if }9445 /910 line through errors and initial. 800 Oak,idge Ti,pk.. Oak,idge. TN 37830
(615) 482·9031

Company - AF#8:#344}t€:12*·42,92,A***WA)18642 : ---3. Request analyses using EPA method /aramus
Relinquished by K. -·t. 0,, ·40*ii.I:419.2*W"'¢:;4.t.'....-6.4 h Date project QAPP for instructions. \ 1201) 599-0100

method numbers only: Consult the f One Seals Drive, Paramus, NJ 07652 1

Date -:9 wd##wi&1#4),:4Ok# : - -Complete as shown. -Denver --·
Signatuie 1626 Cole Boulevard. Su,le 270. Golden. CQ 804014. Reference all field OC samples to the (303) 231-9094

applicable site or zone.
Time Seattle; ..·. ,  ,·.-pu:v,fgrtoi.4 TimePrinted Name 5. Note all applicable preservatives. 134008 Northup Way. S]8, Bellevue, WA 98005Af.%+494- 31t..Z....':. (206) 747·7899i k·1 f e

6. Group all sample containers and
San Diegorequested analyses from one sampling 4224 Campus Folm, Building 3. Sari Diego, CA 92121 Company Compan*V ·· t.. :;'.- : .· .,¢.. i·.'9%:94 2... location·together. Do not list individually. (6191 535·7438

0 TbAl T
Plinted Nime 3

SAIC

NRC Date

.



E«All
.--1 -11

. --17-

).1.,lut-Il -....',44/I'll/PIP........ . ././.* . ',....,.. .----.-1 ...

Science Applications Chain of Custody Record Shipment No. International Comoration Date-1/1 5/21  page / of "Art Employee-Owned Company
,

Name Fil ' c .ae, A A C FJ 0' R*est,14 Parameters N 40O. Laboratory Name
1057 416.V.rurl Ae.t

Address / 5-FAR r 2 *TY i . PAR AMos , P 3 074 51... 1:, M i d
0 Address

Phone Number f(240*,0275-259/ 7#.4.1)5Ti -000 : 9 4% : 4%41% 3 41.t 9
Project Manager (3rry Lc."JeR 4\ 1 A*Mi<,34 41/1 UU (',2 0 Phone7/6. 47/- 03,40..D

Project Name··N/46·A /21 Al,LI -7>1/ 62009--1- 5 4 + AL Rf, 8* {\ 3 4 %,U iOLU*1ot Q u 1 41 0 ' Contact NameJob/RO. No. /- 2/5-04- Pfy - x x 1 \ 2 N--1 + % 0,9 0 6 41 A

1-3 4 C 11Sacppl,r (*ature) (Printed Name) 4: 09<1 9 Jq: 2.22 * 1 £1£ wl
YU lf.k gL i tt O E OBSERVATIONS, COMMENTS,

14 14 R SPECIAL INSTRUCTIONS

laboratory No. • Matrix Sample No.
%;j»- 691494 1 4 111&454+11 # Ck, h S

*P#01* 50,7 WB-?-7-6A-7/kihi // 17 3* 7 X * X o

 5.,4/ *4&1-1 - 66 1/43 11.11 9,22 1 ' XXX 0

*kiNE@ SU,7 :,vE- 7-5A-IA 7,A€AY 09¥7 512 8 *                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    , 5-

 Sad *12-W-SA-\0 7/,6/:' 0977 54. T S

1 - suit 4 &4-SA-Lik 7/5/71 to" 3,7• y >1 A K 1.S I
Mfft**

N C .1
Da, 1 AL-&-4.7(14liiltl joik itc k X X 34 'LS I

4 I.:448- 91- 1 A iks#9 405, s:(e ¥ 4< >< X 1.5 1f Comple 2 -s leeve S 0

f--'-1 5.1/,48-1-4-78 56 Sh r ><XX  ?71 A\\
r---& BTP <20 4 1< \ AT fikup 2.5 r
1**1**. 00. 1 96-5-5-4,1 '73/81 /625 3, le 5 ><00' >< *'. I
#tiiAji@ 54 1 Wb-5-5-667/*01 AM 5:ld PX X F 33
94.*
%9,407#: '7€Bi. VAr. /\2AYAL AA LAIS -

Date ·:8,90'iybq 6*44&'4>41'ii,04,24't,J.i& Date Total Number of Containers  ---· 0 „ Shipment MethodZ,Nf ca 444'>.F>e
/7 . 'WInstructions SAIC Location (circle)\1

Signatum
1. Fill out form completly except£*51 Washington, D.C.

 10'***'400'/4*'32 Time 8400 Westpark Dr.. Mclean. VA 22102

Time - 72- shaded areas (lab use only). (7031 734·2500

P,inted Name

Complete in ballpoint pen. Draw one Oakridge
.Printed Nomi, ':'0 . '11 + r.,r

SA 5- cl line through errors and initial. 800 Oak,idge T„pk , Oak,idge, TN 37830

(615) 182·9031
Company

method numbers only. Consult the , One Sears D,ive, Paramus. NJ 07652 -
Companyt' 2 f„..., ..., ·?·; .'it?·' f t· .-cjig,I19?6 3. Request analyses using EPA method g Paramus -* -

Relinquished by Date . Recdived,14 c *,·( ".,' df -t. ¢ ;i!.14ktf#fi Date project OAPP for instructions.  \·4201! 599 0100
ti·#fi41*lifff" - -*.li

7 Complete as shown. Denver·',*4¢4·':i•99/.1001 1
1626 Cole Boulevard, Su,m 270. Golden, CO 80401

Signature 4n•1444Zz) ¥ 4. Reference all field QC samples to the (303) 231-9094

r· M applicable site or zone.'48*9*tky
Seattle

Time 2:' :'·t:.4-3 .t TimA
E Note all applicable preservatives. 134008 Northup Way. Ii:vate. WA 98005

Printed Nar, , Printed Nimh:'> ' '2 71 1 - ......'.1 ..41;:Ip·,1.7,; 1206) 747-7899

. Group all sample containers and
requested analyses from one sampling 4224 Campus Poim. E Sam Diego. CA 92121

San Diego
. 1

Company Company lt, .. - . ... „ . 1 location together. Do not list individually. (619) 535 7438

f.16 R. 9"' ,1257,· 7 /0

7kde
111.

U

6

53 8,81

n·.



5 Science Applications Chain of ody Record
7 International Comoration
® An Employee-Owned Company Date 7-.28 - Page I of l

Shi O.

Requested Parameters N 'Name Tr:,6 ,n E. Vt, n LL r.4, 4 e 0. Laboratory Narne C:IL):r,· 5, I.M VI ro...., Fi
Address Ch€ 1••·rs Or., \Re,4..„,5, /U'5 07 6.5 2- _o o - ,- * i

0'c rj Z 1- O Address 42 85 (St,u.., tse€. 54.
Phone Number ful,1 /7/67255--25:ft/ircce.6.45rrl-O,60  E $ r  a. F &wco-,10, 6)7 /422.5

o f © f i 0 1- '1 + O.
tEA-52* 8Project Manager Barrl Larger 4,4. r v v c0 00 -a' 6 0 phon7/2) Cgi- 0340Project Narne-/U; 6.] 91 4 1 -c. 16; IA P f I //=5 8 7 0 A 1- 4 k -I 1 1 n '4 1, A ) N

Job/RO. No. 1 -835-06-858- Xy vt C -,+ 4.,0 -40·24 \E *- f ..Vi 1-1 T contact Name 13:11 k|oLOCkfc#0 9 0 0 \01 h q : i O Jo -jh V) 1. .04 - w Z A
Sampler (Signature) (Printed Name) 1337 1 :32 02% &514 09== i VE t I

N

J 'V)1 3 23 -I V' 13 re Z W - c i E OBSERVATIONS, COMMENTS,

SPECIAL INSTRUCTIONS
Laboratory No. Matrix Sample No. Date Time

Site/Zone : V' 1 1 E j 1 4 1 w *<4 g a '5 1 @ 3 

V,

0

von

 I wb-3-7-44 7b34 I,3 6 5,4, 3 * 0< X 1 2
W..3-7-18 7/n/89 1136 1 1

4-Se, \ w 13-3-llc 7/27A 1136 0 1 X K g i g
i."*=p#&150.1 w,B-5-S-jc.7/481 It20 5..65 X X > XI Q

**t*% Wt r Le+ -1 7hd - 4 CA X \
C4

Reluished by  . 11 -
¢fgnature

Gole, Tc-r 614 EL \,1,..a =35 7

Coole, T. -1, 4 1. L..L .
Date .:,ceived 6y>'43-:.'. 1 . .1; ' . 14- -4?'49-'2..>¢9*!4;#*i Date Total Number of Containers: Shipment Method: It - |

L-,0 (- 0. } ric r-. 7 ov,r Ke.A:.15 9 2 ..4 150.kl-2V. /*f*t#,M: -74 P. Instructions SAIC Location (circle}7/28/69 kMtu.Kil...f:.E.···'.31:·fi.:j ·5:21··.i 1.&114:L.iQ· 4-9
1. Fill out form completly except for Washington, D.C.

8400 Wostpark Di. Mclean, VA 22102JOB) n  , |'A.1;efi|i· 2- Time "7'?,6 / Time shaded areas (lab use only). (7031 734 2500Printed Name ,

2. Complete in ballpoint pen. Draw one OakridgeSA) c 170 o E 42' . line through errors and initial. 800 Oakridge Tnpk., Oak,idge. TN 37830
16151 482-9031Company +

method numbers only. Consult the 4 One Sears Drive, Paramus, NJ 07652 
3. Request analyses using EPA method

f Paramus
Relinquished by

project QAPP for instructions. £222220
Complete as shown. Denver

1626 Cole Boulevaid, Suite 270, Golden. CO 80401Signature 4. Reference all field OC samples to the
(303) 231-9094

applicable site or zone.'
Seattle

5. Note all applicable preservatives. 13400B Northup Way, S38, Bellevue. WA 98005Printed Name
(206) 747·7899

6. Group all sample containers and
San Diegorequested analyses from one sampling 4224 Campus Point Building 3, San Diego, CA 92121Company .  COmpany'... i..64··: ' ' location together. Do not list individually. 1619) 535-7438r. :).:..·.4(!3·.;2.;,;elit

Science Applications International Corporation I 8400 Westpark Drive, Mclean, Virginia 22102

Date Recelv44'#9,1; E# i ",'0 4,.41,:4,",,<"44< Date

Time t Time



I '1

Science Applications Chain of COStody Record Shipment No.

International Corporation F
kn Employee-Owned Company Date 55-/ - 07

Name . 1/7/Wl . /|f/9/4 · Laboratory Name..cu.aq-44-434,&20,12„ ':Requested Parameters N

Address / 'Afur* /t  Amate+; &)3 0 4L 0*
Phone Number ROD .€99 - 0100

o Address 491117 6;,Ar i er .9
41

4.251 F 11141 Alr 1933.€
project Manager /6"9 -2.9„1 " + 4 -6 k Co Phone DIC)&31 - 096 0

C

Project Name Alir<47* 3 AM Al)FA trki R Contact Name Al ( 1-1 0{.-,rlJob/ P.O. No. , 9%5-06-91«-XY
Sampler (Signature) (Printed Name) F. i {ry k11/ la 34n 3 Xink .

9 0 - 4,

g }N E OBSERVATIONS, COMMENTS,
'All /£61,4 2% 94 ' 4 T

Aitforato¢*& Altrix Sample No. Date Time Si!9'Zone S.VI<.1\1) SPECIAL INSTRUCTIONS

X

X

X

X

X

(23 neb

X X

KX

X k

1 Der9-6-3A 7-31-M 100 0 Site°\ 100 0- Cce\pr 86.k -Trm,o M 1.Mi„35 °r -
Wh-9 -6.66 7-3&€9 Inao h X X X 100 \

'08 1-(PIA 7-349 10,1 1, ES 1
CD

106-9 -6-48 7-31-81,0.19 1' k -X k A 3 / ,-1
14-9-5-(A 7-3/-•1 )9.€= 9 1 01

.196-9-Nb 7-3/-69 1451 " X A k .9 1
16-in-,0-nAR-1-54 )531 5,1, 10 80 1 0

98.10-ID-:781-'-fi 1531 h k k k .60 \

IDA-,0-18-IA 1-1 -41 15:10 1,- 70
4,A-le-ID-!ER-#-89 /520 4 y X X 70

Rree., 601... /*,4 (re*81 1-em,
WTA 089 6 791-M - A \ U/or, Af rwhi Al J rk -lF

Total Number of Containers: / f shipment Method. 616 0,int ier
,-22<:UN.,k:.1.«·21···

A;', ;# 41&[#iM:SOVA 4¢041)15 $.s ./5/r-, SAIC Location (circle)

Washington. D.C.1. Fill out form completly except for
8400 Wogipn,k Di . Mr:Inin. VA 77107; Time

Oakridge

shaded ateas (lab use only). 17031 134 2500

flA;:214*40;37' /7.2 61, 2. Complete in ballpoint pen, Draw one'AS line through errors and initial. 800 Oak,idge Tnpk . Oak,idge, TN 37830N·398:* 44,0!'.4 ie- · · ···· :
(615) 482·9031

3. Request analyses using EPA method --
yaramus

method numbers only. Consult the (Ore Seals Drive, Paramus, NJ 07652 3ik;f ·:fi)@'#¢16,;?:i;;.l;*.'0Date ··R6861.d. Bt·:i .;t*:. r.y.WmY.#+4M+:4-·af'.·;, Date project OAPP for instructions. \(01) 599.0100
Complete as shown. denver-·-------------

1626 Cole Boulevard, Su,le 270. Golden, CO 80401.Signattir* 8,' 'I ·' . 4. Reference all field OC samples to the
(303) 231-9094

applicable site or zone.'. I.

..'. '. '.' SeattleTime
5 Note all applicable preservatives 134008 Nonhup Way, SI38, WA 98005Printed Name , 1206) 747·7899
6. Group all sample containers and

San Diegorequested analyses from one sampling
4224 Campus Point, Building 1 San Diego. CA 92121Cori(pany

location together. Do not list individually. 1619) 535·7438

Dquisheh by 1/ Date !leceived:by..7

=2 1 0

bl T K oj Time
ted Name

5.Aic-
ipany

AGRinn. 49...2,;And r.ir•n.-r•:.4 - /.1,1 1.4,
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 i 2.1 i .6/.I

7 Science Applications Chain of dy Record
= International Corporation A· . G pfk->79 An Employee-Owned Company Date /! 1.1, 1 , /?f / Page  of 

Shit),
#9

1/

Name .3 Ok A -\ A 1 A.'.1
Address / J-ar r.5 Ar:·-' P,ira Qu S , AJ.\
Phone Number (10\) 519 -DIOil

Project Manager < . ii r r 7 L,4 4 G, ce .r
Project Name- N 'uvir c TA ¥ U /Fy
Job/ RO. No. /-923.S -Dl-93-8 -Ax
Sampler IBihatu,// (Printed Name)

'44"fle LAk·10
Laboratory N#/ 1 , Matrix Sample No. 1[1 Date Time Site/Zone

6.

.it' 4/11?fi'*eu-#t-+AAPE€iR /03.4 ¥-
N :2*23:klf_Soil Avt€-20-7*£, K-3-81 /02,9 9'
ip* C,#90 -Soil h,8.3-20-78(Al E-3·fl /92£152' I · Bit· ·

84004*'

Requested Parameters4

3 Oil

1 R: d r. &&6 -22 3. 0 3
f .0 J- N "' N £

01 -9 0 1,
V \11 -1 9-15&'t,
<\ 4 < -d\,

538.0
U o b -1 #750 4 <7 M 3 -
-O L 11- ' 1

13 2 -1462Eb < i

-XXX -, , 14
>Of>476¥

' I :/.

i l

N ·

O. Laboratory Name 20,9 l r,vito,·-eo Address '.4 0 E-Y-ct<ZOE =*
F 42 £610, API0 /9223-

4 0 Phone (716) 63 1 -0 360
·1 U N

S T Contact Name 29 N M,aar rl
HE A

£ Sl
QI 1 N

4 ( E OBSERVATIONS, COMMENTS,
b IV R SPECIAL INSTRUCTIONS

Ot-s

--4-6- Cooly, f 4.L-12-tifiL.paZ°/=
1.0 '

1.0 1 1 06-1 -20-7,4 + hni h trt tz1.8 \ re,elicaa·J in 100
04

0

0"Af*.:.0.3, ... 't , 1

Enord dool.r /1.1,1 LC.oK*f·j i f
4- f*p ..g lu.rA 661.9 T-9-81 -_
RI "

X 1 --ic=p Up ArriJA,7+4 6-1-1
40 L Date.,b. Total Number of Containers: £ Shipment Method: La L do vrle f- 441 1 :1 1-6.twv.lovA 61(A•.r ,- . .. 9

Instruction54 SAIC Location (circle)
Sil U 0 2fS-/5/f-- washington. DC

1. Fill out form completly except for
MOO Westpark Of.. Mclean, VA 22102 +

· shaded areas (lab use only) (7031 734·2500

Plinted Name / r,r'Int,0 Nan .N , Time

-6:-- - 211965-CO. £ , 2. Complete in ballpoint pen. Draw one Oakridge

5/1 IC
2 16151 482·9031

W'•2#" ···t·4.6.•tli·· , line through errors and initial. 800 Oakridge Tnpk., Oak,idge, TN 37830

Company . 3, Request analyses using EPA method /Paramus

Relinquished by Date / .liecolved bV¥.29422f >i
method numbers only. Consult the ( One Sears Drive, Paramus, NJ 0769'
project OAPP for instructions. \12011 599·Om.........··--'

:i{.2. *:ER 3* Complete as shown. Denver

' 1626 Cole Boulevard. Suite 270. Golden. CO 80401
Signature 4. Reference all field QC samples to the 1303) 231-9094

2(4 filue applicable site or zone.
Seattle·#· t.*4 ANT ·44·3 *··MATime W. 5. Note all applicable preservatives. 134008 Northup Way, S38, Bellevue, WA 98005Printed Name , p PliniA@. Nar,14 ·.et i :· ·::/:€·At
(206) 747·7899 ./ ,"6. Group all sample containers and
San Diego

requested analyses from one sampling 4224 Campus Poini. Building 3, San Diego, CA 92121
 Company Comoiny ''.. . ... · location together. Do not list individually. 16191 535 '438

Date

0-9-87
Time

¢E-by,1

w:; 74¥ -· Date

39. Time



. ---01

9 Science Applications
T International Corporation
® An Employee-Owned Company

Chain of Custody Record
Date 3-- E- 29 Page / of 

Shipment No.

10

Name --Ii·,11,# 3 K) .i Requested Parameters
. ' Laboratory Name /59:) /04,4 6·/ fE, UN,-

Address 1 ..sc .r; Dr- piro-.5,vy 6-76%-2.i Address 9 2 rs- o ene-ne- 3 1
Phone Number C ;1/4 ) 2 h-- 119/ 48€(cl j 90 Y

0 A L.,C R. c Ic . UY /4 22.v-
Project Manager L·, rr L.,4 46/ 0- r ./.-- S

p,oject Name· AL,d-,£. FAt( V -CA ¢ R (/ F_S- 24 4 Phone ¢716j' 6 3 1 - 03 6 0

Job/RO. No. 1 -931--06 - R.CR -AY
1 CA

Contact Name 8-,11 )-6 u" r.4
4&*111*81#20 € Al

Samler (ygnatu,re) /A (Printed Name) ...p 3 1- 3 C?·5rl 2 E < 4 A N
'Ll e < - A- f OBSERVATIONS, COMMENTS,

»--r-, L.<l ur i e 1-=nk ge*" 4 514 a=-£3 M \-Mi
1 1,800;atory No./,/ Matrix Sample No.  Date Time <3 s

SPECIAL INSTRUCTIONS

 5, AIB+30-IA· t-7-81 /08' 7 .><3><b<f- AD ,2 GUr 81,1.-72,.1 at RA,+2.-3
1 -SCA \ 14+3D- /8 r-7-81 /0/5- 7 >0< X /6 1

0
h

0

319 C

U 0

I.

..#92*'-f

1%34399'Eum

Wrk 46 140 %+99 - -
Relinqyished by#7

-£:si¢Kature
$

 or,1(Ller 61.1- C (6190)T
><5 . GltM A-rriu#1 af-4 6

Total Number of Containers: L Shipment Method: 2-£6 € =·Brie:/
Jouu K

Printed Name

94 10
Company

Relinquished by

Signature

Printed Nam-

Coinpany

C.butrE:2 11.L

4* Oate

% 29
A'Al•'. Time

C

0mlematm™**!Nftlr*-,#WIa
t ·2-·.*..7.*:ve..,gfi.1·RAP·1*43.7·:Mit?

ffiA,d. N.Mt..2,9.,6*.41.kkh.4'*f

Company '·;...

Date <f

Time

Instructions

1. Fill out form completly except for
shaded areas (lab use only).

2. Complete in ballpoint pen. Draw one
line through errors and initial.

. Request analyses using EPA method
method numbers only. Consult the
project QAPP for instructions.
Complete as shown.

Reference all field QC samples to the
applicable site or zone.

. Note all applicable preservatives.

Group all sample containers and
requested analyses from one sampling
location together. Do not list individually.

3

 Date
4

muime 5

6

SAIC Location (circle)

Washington, D.C.
8400 Westpark Di.. Mclean. VA 22102
1703) 734 2500

Oakfidge
800 Oalridge Tnpl., Oakridge, TN 37830
1615) 482·9031

US

ears Drive, Paiamus, NJ 07652 1
99·0100 --1

Denver

1626 Cole Boulevard. Suite 270. Golden. CO 80401
13031 231·9094

Seattle

13400B Northup Way, vue, WA 98005
(206) 747·7899

San Diego
4224 Campus Point, 8, San Diego. CA 92121
(619) 535·7438

param
f One S

l (2011 5

=Neei.(f 1-2'Af

S]Laelle

Science ADolications International Corporation  8400 Westnark Drive Mclean. Virninia 721(17
P.·,0., , liwl 1



7l
Science Applications Chain of ody Record
International Corporation
Vt Employee-Owned Company Date E-/0-91 Page

Name I L 1 K A,1
2 0 . fE -i 4Requested Paraeters N4 0. Laboratory Name 62.Ityl'- E#dr,r...+7

Address < Jit r S /r 4 495 rf,„-t.1 f „/UJ -9 '.U
0 Address 7 2 ES- de-e s-pe :Stfk + 3-1 1-

Phone Number _(_20)) 6-99- 0/ 00 C' 0
F

1, i.%10; A.) 4, /9 2 Z.5-
La.AL1 cr 4 c

Project Manager Liarr/1 9-- O - li J g t 3 2 -42 -2 At O Phone (716)63/-0340
Project Name /14 £1,40 ro. 1-:1\Vt ZZIA P AT/F-3- i  i h -2 9.<4-%> 1? 0 -66 ,, 5 N

F:-45 i; 8 =4 -Z N )\

Job/P.0. No. /-%133--06-yvy'-Ar . 1/1 il L Z;010-3 31. Ac, uo -4 I Contact Name /'% Nul'JOra
3 &1

(Printed Name) *i 1 5 1 -11_n#E -3 ki* € liE 7- N
Ad:J D 4,1 ·g . (s b-r- OBSERVATIONS, COMMENTS,

.

bptory No. Matiix Sample No. Date Time z:50·44 in 43-344*4 SPECIAL INSTRUCTIONS

f«4·-612 50:| W65--m-/*4 iN)-97 0?00 3 X ><2<, 2.0 2 200\Er el.3- -ILf *rt';ck,M:/1
*:iff·i 4.*fl' 1,16-5-10-18(494049 0 9 00 5' 2,0

GPO:
4*44*4 08-3-30-/A 5-/047/435- 3 ><C><24 1.0 2 k)6-540-//1-4 LN. 0*.1-
+42':k@.11··9•*9 1ir-:,·F.•192Mfi:-xt'·. $ 8-5-/D-/A 8-9.89 /030 9' 74. ><3< I.0 2 ic#,i,ki k Fkq: I.,6. --J Or.

i 6&1811*42 4.1 K,6-5-jO-/6 5-9-89 /030 04

**#*.ti:iy Cl
W8-3-38-/8 910 41 /934£ CD

04*:AinG; 0.1 CD

-01:'-05?,.50?*,4'24.4

Sampler (Sinnaturd

l
*><D<>< 1.D

14:*a:44
..

4....42:344: ;

%44*:6*0.6
'!1'·'«em:U·-b Arcord don 6-(dLL((80/))74
f...1.ittf:...:3. Wrf. C..B *i 1 97-10-31 - - ><f j Dile , Arriv. 4 ,+ 4.1 -°F
Relinouished by Date , iNceivA bt....1.1,0/if*:.·4%-r Date Total Number of Containers: ) hipment Method: / l /3-,Le.CAS 1, \, 4Abkit ULAEr#A.:isit t:t,'t j /" A 8LDro-JLou A Az{ 1 L 1 LA f le f-/ , .it·: 114'c 1 , .;11, ...1,1.1 3 9 .....>11'.

9/ 1 6--/Wns k -3,0 An-· SAIC Location (circle)

£ -5Tgrnature /5/99 : sid'bture Washington, DC.)ut form completly except forJDL<,1 12. CARNA 15 Time
8400 Wn.,paik Dr., Mcinnn. VA 77102

led areas (lab use only). (7031 734 2600
Printed Name pfinted A

iplete in ballpoint pen. Draw one Oakridge

O% c l'130 2,0 through errors and initial. 800 Oakridge Inpk., Oakridge. TN 37830
(615) 482-9031

Company .. '...:..,
method numbers only. Consult the One Sears Olive, Paramus. NJ 07652 

Cornpan) uest analyses using EPA method - -
aramus

Relinquished by Date tljoc6148'*i!'4*134 project QAPP for instructions. C 1201) F·0100 --42 #&1 9904·.j R*'- fj*'' Complete as shown. Denver

Signature Reference all field QC samples to the (303) 231-9094

applicable site or zone.

1626 Cole Boulevard, Suiti: 270. Golder. CO 80401

SeattleTime ;A*bA'/1,7' 1.1: t? Note all applicable preservatives. 134008 Norlhup Way, S38, Bellevue, WA 98005printed Name · heellt!14# <t·:
Group all sample containers and

1206) 747-7899

San Diego
requested analyses from one sampling 4224 Campus Point. B'uilding 3, Son Diego. CA 92121Companv .....':1..... te.44.4 location together. Do not list individually, (619) 535·7438

Fill c

)64 shae

lame.
Cori·

line

9?42.9' . Req

OF;
521 1

2

**1 Date
4

¢f0191EtE Time
5

6



4-¥ -r.9. 1Gfirf,;11·'Aa...U.r?Ati. 317 '.12,3,7- ,=,b:.7.77- . 4:-':.- 4.. -t......11

g MI Science Applications Chain of Custody Record Shipment No.

 ternational Comoration
-     ® An Employee-Owned Company Date g.- Il- 29 Page  of 
Name 24214 4 k · Requested Parameters N r-14 C - O. Laboratory Name traw<,1 1/ r l= 4 9/ 04.-
Address , cs-e u AS UP j :. AJ 3 i 9 z- 11 -1 -=-2 ,61<60- i: 9

0 Address 4 2 81- (Le, e te* 'U
- 0 L. t 0
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1:9-01,.:lnrnethane-d- 15

Jichioroethane 19

16:23

15:38
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.a* 398 2 LBS
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97.26 678 34.43 NUS

.1 0

743 1375 l9

1) 39.26 869 73388 ill/ ./
0!
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QUANT REPORT

er ID
lpHYFile

: USERS Quant Rev: 6 Quant Time: 890801 21:50

: -00420::06 Injected at: 890801 21:17

ja File: >00420::04 Dilution Factor: 1.00000

me: 541.020 44326.01

pc: .70010 08/01/89MEI 50ULS(5.57G/10MS)/5MLS + 10UL IS/SS

File: COND19::02
tle: UOA ID FILE FOR WATERS ON 70010 (CONT. CAL.)

Calibration: 890801 15:18

Compound R.T. Scan# Area Conc Units q
------------- ----- ---0- -------- -------- -------

*8 romochlorcmethane 8.07 182 34777 50.00 UG/L
6lT- ichlore-:u: -cmot hocc U L / U ' 6-:·ek---UG·/L-··-·--1

Methvlene Chioride 4.23 83 7197 6 271" UG/L.gS
7 zztz 1-, c 2.91 49 ··-4-0 90 --4973/U· 6 ·-

...

tz=tone                                                    -----·-···· 3-.·26 ···- 58· · ·*·271·1

-2/tono 3.60 67 0059
--

1,2-Dichloroethane-d= 9.50 217 32229

*1,4-01 flucrcs·enzene 10.74 249 168185

U i n 9 1 7 c 2 1: =  c -·-···----·- ··· -- 8-.--70 · -·--i·21--·--·-46:2 0 i

·-···- - ·20.-52 · ···50·1-· ····--·-·-151

100

3763--h UG /L¢e# 0 0
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----····6·.·il · UG/L 100
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.
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--

f....I            : +D
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- -, U 1243
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1 -
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.-I
66 SE
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29 UG. LAS 91

6 - 1 I y l 0-00 -9 6·57-= /200 tf ln.P
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TOTAL ION CHROMATOGRCM
File >C 7057 35.0-290.0 acc. 541.020 44,328.02RE:96010 07/31/69=BM 4
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Data File: >C:987::05 ,3,3 fin t L

Npme: 541.0?H 41,328.ARREP

M18C: 9601( 07.31/:29PRM 4.7€G + EMLS O I

id File: CONC93::07

Title: UOA ID FILE FOP SOILS ON 9601C (!NT. CAL.)
00 11 -17 1 11:4=Lap.t Call bratton: w ..,, 3,
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101.1 ant Time: 890731 17:18
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ak,+L--
Quant Rev: 6 -6.raernme: 898731 17:18

'tpt.it File: C7887: :07 In jecteo at : 89234·,·:16-:-32_
.Jta File: >1:7887: : 05 D i l t-}t 1 Ort "- .9-31: Gr: 7.-- : -t-k, 0.0-QI) 0-
amp: 541.020 44,328. 02REP

sc:- 9601C 07/31/89PAM 4.75 G + 5MLS DI + 10ULS IS/96 -7
-.

9,or ID: l,]SER2

01.lif·19- REPORT

D File: CON(93::07 -- -- -
}tie: UOA ID FILE FOR SOILS ON 9601C (INT. CAL.)
st Calibration: 890731 11:44

22..9 -/-0

-.

Compound R.T. Scans ¢=rea Conc Units q

---- iJ46 --2' ---ii.I I;1,;111;/-011, *Arr,mnch lornmethane
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1 . il,
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--
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I.-
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9,79 0,Acetnne , .. . . A-i; OC
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-.
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--F. :.mn d ; chinr r:ma¥h -ne --- .=  .1,211.17.19 . .. A
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.
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.06
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C . C

C. = =

S .7 -

92=6=/ -=
-

_ - - D·:

.-
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·. C : 1
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1. 111

LO;!
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01 .4 E.9 EL_--9 t•' ar: one ,-.'.
-- 0

..3 . 109

-Hexanone 25.05 €04 11;-1 : 0. - ..1 :1 ..:ce 190

- lip >: an -1 ne 25.57 6 -----1 L=* 5- F-- lili·
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acK:-.rneth.ar:e , ..0 :.1 0... - . -

acitoroetr·ane 26.95 637

26-91 A-L C·4
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C•

C..
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.

34.64 RS 7 --

vrene 35. 1. 4 9 € C ; -·2 94

(tot 4 1 ) 36.26 AmG I Z:-R -21.1. NCE 6'-
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Compound R.T..Scan# Area Conc Units

-----------7------------------ ----- ----- -------- -------- ------- -

Xvlene (total) 36.46 900 163243 3288.au

(total),·¢, i e r, Ft
38.25 946 1392# 2.80

Bromofluornbenzene 30.80 754 7916 13.89

Brnmofluorobenzene 32.62 801 28099 49.93

Bromofluorobenzene 33.24 817 160992 286.07

q

r·11<S

NGS

NGS 100

NGS 1 On

NES\lq ullill

Compound is ISTD
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OTAL ION' CHROMATOGRAM

ile >00421 35.0-260.0 amu. 541.020 44328.01 REF70010 08/01/89MEI 5C
TIC
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Cuant Output File: 00121::00

In

s-1.020 44329.01 PEP

7001D 08/01/89MEI 50ULS(5.716/10MS)/5MLS + 106,

F:1 e: COND19::02

WCA ID FILE FOR WATERS ON 70010 (CONT. CAL.)

alibration: 890801 15:18

re T or ID: USERB

Er - i ime: 890801 22:40

Jected at: 890801 22:04

000229

@JA·.U.·.41
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QUANT REPORT

rator ID: USERS Quant Rev: 6 Quar,t Time: 890801 22:40

tput File: AD0421::06 InJected at: 890801 22:04

la File: >00421::04 Dilution Factor: 1.00000

}e: 541.020 44328.01 REP
sc: 70010 08/01/89MEI 50ULS(5.71G/10MS)/EMLS + 10UL IS/SS

File: COND19::02
Jle: VOA ID FILE FOR WATERS ON 7001D (CONT. CAL.)
st Calibration: 890801 15:18

Compound R.T. Scan# Area Conc Units q

*Bromochloromethane 8.03 181 36165 50.00 UG/L 79

Cl.lu, u„IL '.11 0-11 2
51 n= 57:1 57

2.35 UC:'LT '1i r- i C |,lur u ..uu, u..IC i.,Ic:..c C.-1 L-

Methylene Chloride -.44 83 1-147 12.68

Auclune -.

7

4 Acetone

4---Acct one--· ---··---
=1 1,2-Dichlorcethane-6-

1 *1,4-Difluoratenzene 1 C.

>----4..h-nv l·· Alce tate ··· - .

1-Crit-O, up: u-ene
cCE lor

t6

46

70

--

65 / :03-:

-e·r--- ·- -zec-

110 2-106

-
I- I - . Il

-.

1-1 2-7243

6.76 UG,1
33.74 UG/L

u6.42 UG,-'L

50.00 UG ' L

C C·
t. 3 0 · - 1-,Up L

·--24-:44---WG-·:6

51 0 UG"obe:zene-·35

4-Y=*m·.i -2-oe-t inent ---- __.

CE--Entr
-- --- --- - I

.

2-Methul-2-re-:anone --.--

-0-Hexancne
--0 . --

3-He-,e Brone·- --- --- -- . __-_

-2*=Her'anOME "-

Toluene-dg

E,hylbenzene
n :Cnz

<tct=i

'hvlb.

.» lene

--

2.Ca 5. UG/LL
-
-- 4---U@-4--

1.-7 .1

--
-4

--

--

A 9-iene  •. IJ LI A .'                -'- - - -I

---

19!ene .., r=.. ... r T : 2 -A,

-..Bromofluoribenzene L..... . J - =-319

0. it

1-: ·8

i.

5.6

t·.- 1 ·

-1-UU

41100 F
0·100/

100

-100

100

-·-4 GO

---400

C

i us,··Lqq 4

Compound is ISTD

'INCONTROL=

000230

1



-

APA 44 , 329 -02 96 01;3 117/31. f:-*Ba
TIC

400 600 800 ,efe !

2- CO:33.9

- j

240·300·

........

1 A .1.1-2

1.9 €£+

1 3 9 ET
1 £ % €2

1 11 rf E ea
- 1 ,1 !1·2 3 .2 %2

-

. '11 14' 77

e A :
= , 141 C¥- 11 11 1- 0 1/ .1- 1 :Fi EE J ,.

11 1·! m€ It . · -·
- /1 1- 5,

.

Def> ·ce! 11 f i I il!!1"!11! 1 T n i i ..
1 . !11 1,i PI':!1!1 '1*V:f ! V: 2 V ; ....

5 " 1 M : ,4 1 1 1 1 11 F , ..i ·4.:,,

---

6 -, 2 - .0 3- P 4

biar r '.:; i * -:.1 -

/Ru I=c5r1 1 . ", 1 iL - € ELE D I +

F:39 :ROILR ON 9.-":iC ( :r·IT. '--L.
011:·971 1 I 4 U

L 1.· • L .1

-·=c-=- =-: ,90731 17:26
Vul U. Uv '1 :.·Ub Analyst

42

CC Standard _ Fc!,1 Time Violation

SU-Cgate F·Jn Outside Clock

Sm:ence Error

Irl:.:f'; en, CC

C..,:2.rairsied 2;7.Ck

C-/-Est

G NO, 1

000231

D
-.---

lilli



12>-4 -1-4 -B
QI..IANT REPORT

erator ID: USER2 Quant Rev: 6 Quant Time: 890731 18:12

tput File: AC7888: :07 Injected at: 89 n:31 17:26

d|ta File: >C7888::05 Dilution Factor: 1.00000

gme: 541.020 44,329.02
|sc:-9601C 07/31/89P8M 1.01 G + 5MLS DI + 10ULS IS/SS

3 File: CONC93::07

tle: UIJA ID FILE FOR SOILS ON 961]1C (INT. CAL. )
 St Cal ibrat ion: 890731 11:44

Compound R.T. Scan# Area

T ) *Brorinch lc:romerhane 12.50 292 80296

4) Methylene Chloride 8.86 1. H 8 1 n o .,8

Acetone 8.90 189 149=

Conc Unit.5 q

',/ 2911. Oil NG'% 91
99.ta NGS 93

3 - 09 NS g

J) Acetr,ne 9.79 212 60 1 .2 0 !

Ar.ptor.e ln.33 00 6. , = s. =

ln.52 231 311:'?
12.40 291 .,3.

3) 1.2-Dic=!orcerhane-do 15.37 356 195¢== O

chlorr.ethane 15.44 3#H 5230) 1.9-ni

J ·1 11 , n,-I :

11

13 8rnmr=
1, 8rnmca

1.2-01

r.! 1= C 7·'
-I. -

2.69 NGE 78

2.49 NG i 111 0

. .· 7 1*11. -: -, -

0.35 UGH 89

5.31 NKQ 24

n·-re 10.;,3 337 .1,41.42 :.-·2 1,1

/5.37 3/6 . -. i '1

:6.33 391 · 11:11r.·-re

A:.-0-.-tanrer·p 23,02 54- 3,4..Ic-;U .24:'.1-1:i ''·".-'- feii
Acp, 9-e 16.53 381 -/ - , .1,0 t.jiL.-/ 1 !'1

.

L,- =..0 17 0 42!6 1

t. I
N ! 29 12:!

Ace- ..9 17.96 423 1121 1- :44. ...4 2114.1 1 !: 11

, -.r ; n r orne + h.anp 17.19 4 fi 1. 1 .1 1 .1 1 7.-1 0 1     : -,
,·4,9

···: h i o r:s met h ne 17.92 50') 8/ 50 !2 -16 N -= W !1

-- f :sri-nropar,e 19.12 453 ics: 2.07 NG> 1

C.:jor:-1-9.oane 19-24 456 1.57 :JE

Hien

i tr.

2-C

i-7: '5 1 Dr.-:nrr·c=ne 20.40 00 -C ./! .nc 0,1 11! 04:46:
-

-pre 20.44 487 103(-57 77 0.47 "!14·2 :1 A

ar.7.- ; . 7-::1 rh ':irnnrename 2 0.40 4R4 99-:21: 1,le. 45.93 NGS

hinroe+Mulv nvletmer 21.99 g 0 7 !2 0 C -1 30.50 9 "='=' 1 81!
.

1 •7 9 •1 533 2-A. 9.17 NGS lonA.!Orneth..1.,ini.,lether 44.La

22

2s

0 7

.73 546 19:1€ / 70.67 NAS 1 n n

.05 633 29 9 A !1 2,1 25 0. 0 0 hi 1% 9 101,

. 43 964 49171 9 460. 39 t:1' 10!1

2-Chloropt+:Al,invle-har

thlorr:ter:7.ane-d€
4-rle+ht,1-2-penrannne

4-Methy!-2-pentanon= 23.85 575

=-Ila *h'.; 2-2-rentanr,me 24.16 583

2-HA..9-rnp 24.63 505

671 dne 629.2H NGA 101:

40k/4 390.92 NG< 1 lin

d 2 - .AH NRE 109
9 = 1 0 A07 3]2:--91 33'7.77 NCE Ill!1

25.54 619 24:93 : .. 2'.NA. 9 1.· :.::=·- 1 11 0

1.1.2.2-:e--achlo-o#,mane F A 6 -2,0 •J . ' C ' :!-:2 1 ::fi25.06
29.64 6 0 1 -1 7 -1 ... 1 1-' ':'

1 ''!!1,1.2,2-Te,-achlorce-m=ne 26.60

T.- !:i=r.= 26.53 62- 1 C·:- 1.9 .24; 6'.

26.42 .. AC C.,4 0

6 Iii C E.= !;:2
.

1-0]vene-=2 26.30 P. 58

1-,i! lier.e-C' 26.72 6 49 -9247 2hT.9 - UL- 0

Chlorshenrere 27.26 678 329 -11 --

Chl Ernbenzene 29.36 6 ': 1 324430- 272.07 r-: GE 4 1:

000232



Compound R.T. Sc=n# * Area 1.'inC Un 1 '.3

lorobenzene 29.10 710 222736 195.60 rii:g 57

Ethvlhenzene 30.3a 742 1276034 2002.19 NGE 10:I

Ethulbenzene . 31.08 761 772 1.21 NAS .lillil

Ethu'lbanzene 31.16 763 10Ao 1.69 NGA 1 0 fl

Styrene 34.22

Xylena (totat) 35.27
Xylene (total) 36.32

Xylena (total i
1 -7 C 1
2•.'L

Bromr: fluornbenzene 39.27
7,7 C ·:Ernmnfluorobenzene

Bromr,fluorobenzane 31 :-

842 3591- 2.99

869 497477 672.65

996 2672231 3613.21

9 :R 31989 .,1-•

-'C 7 C 1-1 9 ...2 4 11 . A.i

8 A 768 CA 71

019 331903 394.93

N::H 8 n

I!;29 13 -R

!2 1
198
1· 0 fl191.3..

N!-'-4 . 1 11 n

c u.,·n: i n .1 13 T Sri

000233

-- - --,1- ......9 "*'/-/'/ - - .Il'.. 0,-..I- 
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TOTAL ION CHROMATOGRAM

File >D0419 35.0-260.0 amu. 541.020 44329.01 70010 08/01/89MEI 5C

TIC

100 200 300 400 500 600 700

140000-

8-47-48
met h • n •/

¢-94-rate

120000-

100000-

8000C»
0.

f 13 1
6000q ' %36

1

40000-  t: 1!LEC
m

2000'> , A , ii Eu#,111JANJU<#*.JA&,'1144,111$41'Ji|·,198.11 1 4-6-JL#- * 1 0
O-

9 12 l A 20 24 (3

Data File: >00419::04 Quant Uutput r :ie: --9 .... 1.1

Name: 541. 020 44329.01

Misc: 70010 08/01/89ME! 50ULS(5.02G/10MS)/5MLS + LOLL IS. SE

Id File: COND19::02

Title: COA ID FILE FOR WATERS ON 7001D (CONT. CAL.)

Last Calibration: 890801 15:18

Operator ID: USERS
Quant Time: 890801 21:11

Injectec at: 890801 20:38

000234-- -- 1- - -

re. 2--U..



J-

3me

r IDFile

QUANT REPORT

: USERS Quant Rev: 6 Cuant Time: 890801 21:11

: '*00419: :06 Injected at: 890801 20:38

File: >00419::04 Dilution Factor: 1.00000

541.020 44329.01
2001D 08/01/89MEI 50ULS(5.02G/10MS)/5MLS + 10UL IS/SS

.,1 Fi le: COND 19 : :02
itle: UOA ID FILE FOR WATERS ON 7001D (CONT. CAL.)

Calibration: 890801 15:18

Compcund R.T. Scan# Area Conc Units q
---0- ----- -------0 -------- ------- 0

*Bromochloromethane 8.07 182 41848

Chlu,uriclhanc 109

7304T r i c h 1 o r o f l u o r o me t r, s n e 2. 4- 02

Methylene Chloride -.,- 83 3853

396·1 C -Acetone -*---,..

Acetone 3.80 0/ 7236

-Ace-t o n c u.·-30 EE 90305

1,2-Dichloroethane-c-2 1 --t 4 1- 533611 4 C

*1,4-Difluoroberzene lu./1 2:- 183535
1 --

-th-nv 1-Acerate · ../W 22794

-9-inv 1 Acetate
Uinvl Acetate. .EJ -44893

50.00

.09

6.39

I- 86

. 8 i..

15.15

117.86

48·36

50.00

-7-ZE i
--

.--

4.68

UG/L 76

1-III;,'L 100

UG/L -1-00-

7- UG:'UNEJ 82
----UG-'621...100

· UG/L.6100
UC.-'L 1,00
UG,·'1974 77
UG/L 100

--UG:71 --19 0

-U@,4-· 10 C

UG,L 100

nzene ··-··-··· -

lorobenzene-c

--Methyl-2-pen-
4-Matt,-,1„2 pant
4=Methvt -2-pent
2-Hexanoi,G

4.

Zionc -,

e r.·or. e"--

- --------4-2-

94

.53 423 171030 50.00 UG/L 100

9="- --32-3- -7946--··- ··24. 13 - UG,1 · 100
C= :=. o P *" !.!C.·1 ,_ ....10 0- .-- -57/

-

-- Il-- 180

6.9- ---«39-----25.70----043:-,A#... -.0137.l.:. - 10:3

-2--He:a,tu,ic 04 ./U 47. 18---·4JG/L..... 100

Hexanone··-· ; C A-
U.,-

1,2,2-Tetrachforcettane
:7 -
-WIU-

1,2,2- Tetracm :orcerhane----r
1,1,2,2-Te t·rach-2.:cetrrane--------- ---

Toluene-d,9 1•

Ethvlbenzene i ... 7 0

Ethyl L Cll-Cll,= -U.--
•7 7

-

#.-

439

5557:38--49:154-* --UG/L - 1 ·J •J

1249 - :52 UG/L 100

11845 16 0 46 ,.UG /t..18
6/U,1 15=·166·-·--4343/·b---

US+LL " 100

6 5/ L

1110 .39- 433/tz- 0 1
-.C5 336 131358 53.02 UG.·'L/06 /71

Stvronc SEa? 7 4 llc.

Styranc 21.9- *Fc 1 416 . 12 C C.'L

120

1

90

22.9°S t yf-en C .
I.. -% --

1/. 2112 1.19. UG/L
-

Xylene (lulal. 1 1244 C: .._2 ---1-4@·A- -
.

-MptaTE-¢-tutal- J 6, . J I 6.'U/ U -13..47 Ue,L v,65
XEri ene- Tto t-a 1 ; 21.:4 33- 1.5067 4. 66 --UG; -13- L.
Bromofluorober·zene - 1-3840 53.93 UG/L/DS Y

Compound is ISTD

000235

1



8-3.1-38
TOTAL ION CHROMATOGRAM
Tile >DO189 35.0-260.0 amu 43413.01 70010 07.·'21/89!1EI

'2200000-

12000000-
1800000-

541 019
f:I d

c r. n

ap-eupi,101 -7
kil-auen'01

, r. A

170..1 200 400
.... 1....

....1

2600000·

2400000-

1 -

1600000- :· i
1400000- ·. - . g

8 2

200000- -  ig090000- 11
800000. 1 Eli li! 9 1 &

C.0

VII

Iii; i v

600090- .i  ' El ,6 1 0 16 1.·Iii 1409000-- f r i :4,1 i mi
290®0- 9 E t I1,1¥\l

-  · uaAJ+ W'·· 4

4.

..V

1
Ill

f !111 il ':11,-ll I lAi :

l1

JO i li i

·4 12 16 20 24 28

Data File: >00189::06 Quant Output File: 00189::03
Name:. 541.019 43613.01
Misc: .7001D 07/21/89MF. 1 4.18G/5MLS - 10UL IS/SS

Id File: COND97::02
Title: UOA ID FILE FOR HEATED SAMPLEb ON 700.10 (CONT.CAL. )
Last.*.Calibration: 890221 16:04

Operator IO: USER8
Quant Time: 890721 20:12

Injected at: 890721 19:34

000236

-
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Ptl (1 00 O•UU

QUANr REPURT

rator :: ID: USERS Quant Bev: 6 Quant Time: 890721 20:12

gut.File:''AD0189::03 Injected at: 890721 19:34

6 File:·t..2300189::[)6 Ditution Factor: 1.00000

1: 541.019 43613.01
c: 70010.07/21/89MEI 4.196/5MLS + IOUL 13/36

file: COND97: :02
le: VOA.ID FILE FOR HEATED
4 Calibration: 990721

'SAMPLES UN .nfil D (CONT.CAL.)

16:04

R.T. Scar,11 Af

8.07

26

86

.49 63

49 : ·  Compound -ea Conc/ Units·.... q.,.·:.

---0---------------

9'Bromochloromethane
Chloromethane

Vinyl Chlor.ide.
Acatone

1,2-Dichloroethene-da 9.1Z

1,2-Dichloroethane-d4 9.47

1,2-Dichloroethane-da 9.61

1,2-Dichloroethane · 10.04
2-Butanone . 7,88
utanone ·  "O.44

-Difluorobenzene 10.74

91 Acetate 5.74

Vinyl.· Acetate i . LL

Dibremochloromethane. .
2-Chloroethylvinylether 12.66
2-Chloroethylvinglether 13.83

' 4 nu2-Chloroethylvinylether 1 .v,

*Chlorobenzene-d5 17.5 0
4-Methyl-2-pentanone 12.lu

4-Methyl-2-pentanone 13.31

4-Methyl-2-pentanone ; 13.76
2-Hexanone

2-Hexanone 13.76

2-Hexanone 17.27

1,1,2,2-Tetrachloroethane, 20.9/

1,1,2,2-Tetrachloroethene 21.55

1,1,2,2-Tetrachloroether,e 44. 4 0

14.2-

40242 250.00 NGS S - 672.
2733 73.23 NGS . . . 10 C{:1;.
146 / .92 NGS ·log·:>.

23912 /174.86 NGS ...794

£47 6577 / 28.63 NGS-
218 29696/ 129.29 NGS

4 4 U 14010 61.03 NGS .
0 7 1 1609 6.65 NGS ·*3962

177 . *77 7.11 NGS 1067

191 j' 20238 331.33 NGS 1 0 Ut{
249 101262 25 0. 00 NGS . Il.oss-1

082213 625.26 NGS :·n 4-:-
1 - 4

160 /843943 906.35 NGS · -  1024.

406 / 1175- 2.97 NGr

193/ 1511 7.20 NG

327 2217 10.56 NG!

320 31.66 NG:

=14/ 3/3.61 50.00 NG!

f84_-9751-L41 ,u28.06 NG

/315 2640709 7092.76 NG!
/ 323 2450895 6582.93 NG'

315 2640709' 9355.42 NG!

323 2450895 8682.95 NG

a03 2391703 8473.25 NGS .1 IG 94

498 113680 398.48 NGS

513 97346 341.23 NGS

525 339199 1188.99 NGS 1 0 9.,·.
1 1 ' t'it«

:ZO 9369 9.49 NGS

i;--

.,339 10.4.t: t:

S f J.1 o.hiz.% .:- r

W W W W W W UJ U) U
Toluene

Toluene-dS i
Toluene-dS

Toluene-d?
Chlorobenzene
Ch' lorobenzene

r- -ylbenzene
ylbanzene
rene

Crn

h

V

13.50

A u , U :

l4,p'

17.50

17.65

18.93

18.3-

21.71

-0--

39 8 55340 175.40 NGS
70 0 277142 878.41 NGS

3a6 93280 295.65 NGS

414 10691 37.70 NGS

=•le- 17204 60.66 NGS

42 4 2625 16.78 NGS

432 113313 724.46 NGS

917 62561 204.68 NGS

5: 5 44523 145.66 NGS

·i C lj:e.·.:,

1 0 4.9.

1 l)' Of:·: ··

rene

Strene
Xylene (total)
Xy 1 e n e (total)
Xylene.(total)
8romofluorobenzene

Bromofluorobenzene

90.37 -34
....

18.03 424

29.30 45=

20.6- =39

20.58 4,8:4

000237 20.82 49=

26571 86.93 NGS

2506 13.52 NGS

37207 200.74 NGS

191 1.03 NGS R 4. '.k.....

129205 607.51 NGS

20556" 96•65 NGS

..

...

..

..

..

..

...

..

V.

V.

..



1-LU WW W

%:'7:i'

73-7-0-48
TOTAL ION CHROMATOGRAM

Tie >00190:·35.0-260.0 amu. 041.019 .43614.el- 70010 07/21/89M£ITIC - '·* f
700

100 2(

'2200000I

160000€

140009 .

.

800000-
.

..

1 690090-
1 - /: -

400000- +

)0. 300 400 500

1 ii IMleroethone 4-4 :benzene

2000000- : .
1800006 · TCG

y
S

a 1

f lill !1 It

4.

..

lo "lili Ill; 1
8

1 200®06 - . .. E

el»-r;-r/M>PI,1- 1..-,22 .;'."'
4 8 16 20 i8

Date File: >00190: :06 Quant -Output File: AD0190::03
Name:.1541.019 43614.01
Misck·70010...07/21/89MEI· 4.15G/5MLS + 10UL IS/SS HAA,--

 Id File: COND97::02Title:·VOA ID FILE·FOR HEATED SAMPLES ON 7C01D (CONT.CAL.)
Last .Calibration: 890721 '16:04

 Ope'rator ID: USER€ 2.6.9,0...·7

Quent Time: 890721 20: 55 · · 2.2169·97·.·.
Injected at:. 890721 20:17  ·:

000238

1.



L'C L C. 1 OJ .D•lu

A

QUANT REoOPT

Serator ID::USERB Quant Rev:

itput File: 00190::03
File; >00190::06

: 541.019 43614.01
: 70010 07/21/89MEI 4.LEG/5MLS + IOUL

Fa

LSC

1

6 Quant Time: 89072.1_2-0-115
In ject ed a t:72 1 20 :17

C) 1 1,_It i On Fa Swf= : /1.00000

Is/SS Ma 4 «.:.....
File: COND97::02

itle: VOA .ID FILE FOR. HEATED SAMPLES ON 70010 CONT. CAL. ),-st Calibration: 890721 16:04

Compound R.T. Scan# Area 
8.05 181 N 3130
4.32 85

3.46 24

9.48 218

*Bromochloromethane
Chloromethane
Acetone·

1,2-Dichloroethane-d4
2-Butanone
2-Butanone

*1,4-Difluorobenzene
.Vinyl Acetate
Vinyl Acetate

nyl Acetate
bromochloromethane
bromochloromethane .

Benzene

2-Chloroethylvinylether
2-Chloroathylvinylether

*Chlorobenzene-di

4-Methyl-2-pentanone
4-Methyl-2-pentanone
4-Methyl-2-pentanone
2-Hexanone

2-Hexanone

2-Hexanone

1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Toluene-d8

7.89 177

8.40 190

10.77 251

5.72 121

6.38 138

7.19 159

16.13 3.9,/4
16.40 316
7.40 218

13.60 624
13.91 / 33'2
21.74 2 933

14.96 359

17.53 42€
18.89 060

17.53 423

.. 9 46 1.1W.

22.44 5% 1

5.67 634
63616....il

/ 26.87 663

/ 17.49 j24
-- --1

Toluene-d8 17.80

Toluene-dS 18.39

Ethylbenzene 21.7u

Ethylbenzene 21.93

Ethylbenzene £.36

Styrene 23.88

Sty rene 24.70

Styrene 25.86

lene (total) . 23.33

Ff luorobenzene 25.86
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