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Preface

A Resource Conservation and Recovery Act Facility Investigation Phase II
Soils Study was conducted at the McComish Gorge Site, Naval Surface War­
fare Center Crane (NSWCC), Indiana, by personnel of the Geotechnical Labo­
ratory (GL), U.S. Army Engineer Waterways Experiment Station (WES), and
Wilmington District (CESAW). The field work was done in October and
November 1990; the analytical work in October 1990 and March 1991; the
data reduction and draft report writing between March and August 1991; and
[mal revisions in June and July 1998.

The primary author of this report was Mr. John Stephen Nohrstedt. Con­
tributing authors were Messrs. Robert W. Magee and Eric M. Farr, CESAW,
and Mr. Paul Albertson and Dr. James H. May, GL, WES. Also contributing
to the [mal report were Mses. Benita Abraham and Evelyn Villanueva, and
Mr. Bennie Washington, GL, WES. Mr. Jeffry Ciocco provided oversight for
Naval Facilities Engineering Command, and Mr. James Hunsicker, Manager,
Envirorunental Protection Department NSWCC and Mr. Tom Brent, Project
Manager, managed the project. Mr. William Murphy was Principal Investi­
gator and Dr. James May was Program Manager for WES.

At the time the field work and draft report were completed, metric units
were not used. A conversion factors table for English and metric units is
included.

This investigation was performed in the Geotechnical Laboratory, WES,
under the supervision of Dr. A. G. Franklin, Chief, Earthquake Engineering
and Geosciences Division (EEGD), Dr. Lillian Wakeley, acting Chief, EEGD,
and Dr. W. F. Marcuson III, Director.

Director of WES at the time of publication of this report was Dr. Robert W.
Whalin. The Commander was COL Robin R. Cababa, EN.

The contents of this report are not to be usedfor advertising, publication,
or promotional purposes. Citation of trade names does not constitute an
official eruJorsement or approval of the use of such commercial products.
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Executive Summary

The Naval Surface Warfare Center Crane (NSWCC), Indiana, is a naval
facility located in southwestern Indiana. Its mission is to provide material,
technical, and logistic support to the Navy. One of its primary and most pro­
minent tasks is to serve as an inland ammunition production, storage and dis­
posal center.

In 1989 NWSCC was given a Final Resource Conservation and Recovery
Act (RCRA) Storage Permit. The permit contained Corrective Action Require­
ments (CAR). These requirements are being fulfIlled through the Navy's
Installation Restoration Program (IRP). The IRP conforms to the scope and
purpose of the National Oil and Hazardous Substances Pollution Contingency
Plan, March 1980. The requirements included the need for RCRA Facilities
Investigations (RFI) at its hazardous waste disposal units. These units are
called Solid Waste Management Units (SWMU). RFI have three phases,
Phase I Environmental Moriitoring Report, Phase II Release Assessment and
Phase III Release Characterization Study. An RFI Phase II, soils investigation
was performed at the McComish Gorge (MG) dump site by U.S. Army Corps
of Engineers (USACE) personnel. This study IS built from three work ele­
ments. The field work was done in October and November 1990; the analyti­
cal work between October 1990 and March 1991; the data reduction and draft
report writing between March and August 1991; and report revised in June
1998.

The MG dump site was used for an unknown period of time between 1942
and 1972. Records of its use are indefinite. Undefmed amounts and types of
garbage and trash were buried at the site. This rubbish could include wood,
paper, construction material, plaster filled warheads, metal shavings, and
industrial wastes. Reportedly small arms ammunition was buried here. Today
the site is not used and it has revegetated.

The objectives of this study were to (a) describe the soil conditions around
the site, and (b) to identify and characterize the operation residuals. To accom­
plish those goals, 11 auger borings were drilled in 1990. Soil samples were
collected at discrete intervals. The physical character of the soils were
described. Soils were classified according to the Unified Soil Classification
System (USCS). Particle size gradation and natural water content were deter­
mined. To determine the chemical character of the soils and to test for the
presence of chemical waste residues, soil samples were taken at defmed

ix
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intervals from the borings. The soil samples were analyzed for the presence of
volatile and semivolatile organic compounds; pesticides, herbicides, and PCBs;
and inorganic compounds. All analytical methods used were Environmental
Protection Agency (EPA) SW-846, with the exception of explosive analysis
and total phosphorous analysis. Standard U.S. Army analytical methods were
used to determine explosive and total phosphorous concentrations in the soils.
Soil samples taken from borings located away from the operational areas were
used to establish background conditions. The Quality Control (QC) level
selected for this study was a NEESA Level "c."

The site hydrogeologic setting was investigated. Soil descriptions were
drawn from 11 auger borings drilled in 1990, 6 groundwater monitoring wells
drilled in 1981 and 1 replacement well in 1986, field observations, and physi­
cal soil test data. Differences between soil and unconsolidated earth materials
of Tertiary Age were not determined. All unconsolidated earth materials were
considered soils. Soils across the site ranged from 0 to over 60 ft in thickness.
Soil types included clays (CL), silts (ML and MH), and sands (SC, SM, and
SP). A unit of modified soil, soils containing plastic, rubber, metal and wood
wastes, was found in Borings 1, 2, 5, 6, 7, 8, 9, and 10. A linear, sandy zone
of soil was interpreted to represent a paleostream channel deposit. Tests to
measure permeabilities of the soil material were run on silty sand soil samples
from MG. Permeabilities on the order of 4 x 10-5 cm/sec were measured.
The permeabilities of the sandy zones within the described channel were not
tested. It is reasonable to presume that intervals within the paleochannel may
display permeabilities three to five orders of magnitude greater then those pre­
viously measured. In all of the 1990 borings, groundwater was encountered at
shallow depths (3-10 ft below the ground surface). Available evidence indi­
cates that groundwater moves by downward vertical infiltration through the
clays and silts of the site very slowly. When rock is encountered, groundwater
moves laterally along the soil/rock interface until it reaches fractured rock and
enters the rock aquifer system. In the paleochannel sand rich zones, ground­
water would preferentially move laterally through the sand body. Determining
the presence and orientation of this sand body is important to the understanding
the MG hydrogeologic environment.

The chemical character of the soils was determined using field monitored
parameters and laboratory analysis. All HNU readings, taken in the field and
used to detect volatile organics emanating from the soil boring holes, were
zero. Although the area was presumed to be contaminant free, the background
area was affected by the dumping operations at the site. For statistical compar­
ative purposes, the background data derived from the Old Burn Pit (SWMU
No. 05/03) area was used as background data at this site. Analysis of inor­
ganic compounds indicated that releases of arsenic, beryllium, chromium, cop­
per, and iron may have occurred. The only volatile organic compounds
detected in the soil samples were determined to be laboratory contaminants.
The semivolatile organic compounds 2,4-dinitrotoluene, 2,6-dinitrotoluene,
n-nitrosodiphenylamine, and di-n-octylphthalate were detected in soils from the
MG. They may represent a release of semivolatile organic compounds. With
the exception of concentrations of 2,4,-dinitrotoluene in soils from Boring lA,
all other semivolatile organic compounds were found in "J" level concentra­
tions. Explosive compounds 2,4-DNT and 2,6-DNT were detected in
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Boring lA. Some pesticides and herbicides were found in all soils, but were
found in "J" level concentrations. Diazinon was the only pesticide found in the
soil samples but not detected in the blank or rInse samples. The only herbicide
found in the soil samples but not detected in the blank or rinse samples was
2,4-D. No PCBs were detected in any of the MG soils. MG is not considered
to be contaminated with any of the following groups of compounds: volatile
organics, pesticides, herbicides, or PCBs. A release of inorganic, semivolatile
organic, and explosive wastes to the soils of the MG area is likely to have
occurred.

Based upon the results of this study, a Phase III soils study is recommended
for the following reasons:

a. Site specific background data are needed to determine the natural vari­
ability of the MG soils.

b. The boundaries of the MG site should be determined. Additional bor­
ings will be required to accurately delineate the area and depth of actual
contamination.

c. Contamination detected in soil boring 04/02-lA-90 and 04/02-02-90
should be delimited.

xi
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Conversion Factors,
Non-51 to 51
Units of Measurement

Non-51 units of measurement used in this report can be converted to 51 units
as follows:

IMultiply IBy ITo Obtain I
acres 4,046.873 square meters

feet 0.3048 meters

feet per mile 0.1893935 meters per kilometer

inches 2.54 centimeters

miles (U.S. statute) 1.609347 kilometers
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1 Introduction

Background

Naval Surface Warfare Center, Crane (NSWCC) is a naval facility located
in southwestern Indiana. It is located 40 miles southwest of Bloomington, IN
and 74 miles south of Indianapolis, IN. The location of NSWCC is shown in
Figure 1. The facility covers approximately 62,463 acres in Davies, Greene,
and Martin Counties. It is located in a rural, sparsely populated area. The
acreage surrounding the base is either wooded or farmed land. The majority of
NSWCC is covered by forest. Its surface topography is that of a rugged
dissected plateau cut by well-defmed stream valleys. The surface elevations
range from 470 ft in the valleys to 800 ft on the ridges.

Facility History

The facility, originally called Naval Ammunition Depot (NAD), Bums City,
. was opened in 1941 to serve as an inland ammunition production and storage
center. The Depot's name was changed to NAD, Crane in 1943. In 1975, the
name was changed to Naval Weapons Support Center, Crane and in 1992, the
name was changed again to Naval Surface Warfare Center, Crane. Today the
Naval Surface Warfare Center Crane (NSWCC) mission is to "Provide quality
and responsive engineering, technical and materiel support to the Fleet for
combat subsystems, equipment and components, Microelectronic Technology,
Microwave Components, Electronic Warfare, Acoustic Sensors Tests, Engi­
neering, Pyrotechnics, Small Arms, Electronic Module Test and Systems Com­
mand." Under the Single Service Management Program, a segment of the
Center's mission is to provide support (including environmental protection) to
the Crane Army Ammunition Activity (CAAA). The Army is tasked with the
production and renovation of conventional ammunition and related items, the
performance of manufacturing, engineering, and product quality assurance to
support production; and the storage, shipment, demilitarization, and disposal.of
conventional ammunition and related components. Because of the nature of the
Army's operations, CAAA contributes significant fmancial support for the
environmental program through an Interservice Support Agreement.

Chapter 1 Introduction 1
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Investigation

In 1989, the Navy was granted a Final RCRA Storage Permit for its hazard­
ous waste storage facility. As part of the conditions set forth in the Final Per­
mit, NSWCC was to conduct RCRA Facility Investigations (RFI) at 30 Solid
Waste Management Units (SWMU). The McComish Gorge is considered to be
a past operational SWMU (Figure 1). Surface and shallow subsurface soil
investigations are part of that RFI process. The U.S. Army Corps of Engi­
neers' Waterways Experiment Station (USACEWES) conducted the study.
The field work was done in October 1990, analytical work was done between
October 1990 and January 1991, and the data reduction and report writing was
done between December 1990 and August 1991.

Site Setting

The MG dump site was used for an unknown period of time between 1942
and 1972. Records of its use are indefinite. Undefmed amounts and types of
garbage and trash were buried at the site. This rubbish could include wood,
paper, construction material, plaster fIlled warheads, metal shavings, and
industrial wastes. Reportedly small arms ammunition was buried here. Today
the site is not used and the site has revegetated (Figure 2).

The MG Site occupies approximately 5 acres. MG is located in the north­
east one-fourth of Section 7, T5N, R4W (Figure 1). The disposal site is seen
in Figure 3. The area is approximately 500 ft south of the Crane Gate, Gate
No.4.

Project Objective

RFI Phase II studies are release assessment studies. Their purpose is to
determine if a chemical release has occurred and to characterize the host
medium. This study examined soil samples in two ways. The physical attri­
butes of the soil were characterized and the chemical contaminants in the soil
were identified.

The goals of this project were. to quickly determine if any lasting effects of
the releases could be detected and to investigate the physical properties exhib­
ited by the surface and subsurface earth materials. This objective was reached
by concentrating the soil sample collection at probable sites of surface and sub­
surface contamination. Those samples were tested for the presence of contam­
ination. Conclusions concerning the presence or absence of contamination, the
risk posed by those contaminants and the possible future steps to be taken are
included.

The compound names and abbreviations are given in Appendix A, Boring
Logs in Appendix B, Physical Data in Appe~dix C, Chain of Custody and

Chapter 1 Introduction 3



Figure 2.

4

Aerial Photo (08/87) showin'gre\fegatatecFconditions at McComish Gorge

Chapter 1 Introduction



()
':F
Dl
;a
~

:::l...
a
a.
c
~
o'
:::l

(11

Figure 3. Site map NSWCC, McCamish Gorge

,

f?
LAKE GREENWOOD

9

~1:

...~-. J.~

'9~;;,
.:{)-.,:

~~~~

..... ,""

'~
~ ~ .'-0.:;"

~'.';~



6

Validation Report in Appendix D, and Monitoring Wells Sampling Results in
Appendix E.
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2 Previous Investigations

An Initial Assessment Study (lAS) was performed at NSWC, Crane, IN
during 27 April to 1 May 1981. The purpose of the lAS was to identify and
assess sites posing a potential threat to human health or the environment due to
contamination from past hazardous materials operations. The on-site survey
was performed by a team of specialists from Naval Energy and Environmental
Support Activity (NEESA), Ordnance Environmental Support Office (OESO),
and the U.S. Army Corps of Engineers (USACE). The team evaluated infor­
mation from historical records, aerial photographs, field inspections, and per­
sonnel interviews.

During the investigative interviews it was reported that ordnance and
nonordnance wastes were placed in MG. Specific quantities and types of
wastes were not verifiable. If hazardous wastes were disposed of at MG, then
the potential for ground water contamination could exist.

Based upon the fmdings and conclusions of the lAS the team recommended
a Confirmation Study to confrrni or deny the presence of contaminants at the
MG Site. A list of compounds and abbreviations are listed in Appendix A.

USACE Waterways Experiment Station (WES) conducted a groundwater
and soils investigation at the MG Site during the latter part of 1981. Six moni­
toring wells were located along the perimeter of the disposal site (Figure 4).

The study initiated by USACEWES in 1981 indicated the following:

a. The MG is located on unconsolidated lacustrine deposits which primarily
consist of interbedded deposits of sand, silt and clay. The boring logs
are presented in Appendix B.

b. The groundwater contour map indicated that the ground water gradient
was eastward, toward Culpepper Branch (Figure 5).

c. The depth to the ground water table ranged from approximately 15 ft
near the western margin of the site, to less than 5 ft near Culpepper
Branch.

Chapter 2 Previous Investigations 7



N

WES-4-l-8l
<:>

Upper Culpepper Branch

"- "­ "-

Approximate limits
of debris disposal

~~,r---

{ ~~
----=L------ "

WES-4-2-8l
Jeep Trail-l

o
-"-

WES-4-6-8l

~

o 75 150
I , , , , I , , , I I Feet

Scale

Legend

o WES-4-l-8l Boring Location and Number

Figure 4.

8

Monitoring well locations at McComish Gorge (modified after Dunbar 1982)

Chapter 2 Previous Investigations



""''"U"I lI'\

~~"
~lI'\ ,,-'

I
co

'\ '\ '\ "",~ 562.90-0
U"I o ",,~0'\

\-0 566.87 ,,;:-.U"\
0

\ 564.52 0) ),....
\ I IlI'\

.-i

I,....
1 I ~

U"I I 1 J
-0

N N , lI'\,....
I I""' U"I

J I,.... , I JU"I , I I
I I I I I I I I . '0

0
J l- I I / 566.550 I

/ 564.66

573.92 J / J / / /
/

I

Legend

o 573.92 Boring Location and Water
Table Elevation, ft MSL

-- - 568 -..-/ Water Table Contour, ft MSL
Water Measurements from 29 Nov 81

o 75 150
I I I I I I I I I I I Feet

Scale

Figure 5. Water table contour map of McCamish Gorge (Dunbar 1982)

Chapter 2 Previous Investigations 9



10

d. Analysis of groundwater samples indicated metal contamination. The
most significant groundwater contaminants were mercury and chromium.
(WES 4-1-81 had 0.077 ppm mercury and WES 4-5-81 had 0.1 ppm
chromium.) A comparison of the groundwater samples to primary
drinking water standards indicated elevated concentrations for cadmium,
chromium, fluoride, iron, manganese, mercury, sodium, and sulfate.
Groundwater data from December 1981 to January 1985 are presented in
Appendix E.

e. It was not possible to determine the extent of groundwater contamination
because there were no monitoring wells downgradient of well WES 4-5­
81 (one of the wells that showed contamination).
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3 Procedures

Approach

The intent of a Phase II study is to evaluate the presence or absence of a
release and to characterize the hazardous waste and its constituents. Chemical
analysis was done using SW-846 analytical methods. The soil was physically
characterized using USACE's geotechnical procedures. This release assess­
ment was accomplished by judiciously selecting sample locations, selecting the
appropriate analytes and using proper analytical methods. The study effort
focused on verifying the presence of contaminants in the soil column. In order
to determine background conditions for inorganic compounds which may be
natural constituents of earth materials, surface soil samples were taken in an
area of the site removed from the disposal activities.

Soil samples were taken in each boring and used to determine the physical
characteristics of the soil. When more than one soil horizon was detected,
each soil horizon was sampled.

Stratified samples were taken from vertical soil borings. Eleven borings
were drilled using a truck-mounted drilling rig. The boring locations are
shown on Figure 6. Those soil samples were used to identify contaminant
levels and soil characteristics. For testing of the physical properties of the
soils, at least one disturbed soil sample per boring was collected. Soil samples
for chemical analysis were taken from the 6 in. to 12 in. interval and from the
last 12 in. above the ground water table. Actual sample depths and their sam­
ple identification are shown on Figure 7. Sample identification numbers con­
sist of SWMU number, boring number, year sample was taken and sample
number. The boring locations were determined from the existing monitoring
wells by field personnel. The well and boring coordinates were converted
from known latitude and longitude to Indiana State grid coordinates.

Field Methods

Soil borings were placed using a Failing 1500 drilling rig equipped with a
hollow stem auger. Samples were taken at specified depths. All sample depths
were above the ground-water table and the top of rock. A Shelby tube sampler

Chapter 3 Procedures 11
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Depth of Soil Samples

Sample Depth (ft below surface)
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Boring lA 25 OCT 90 Boring 5 25 OCT 90 Boring 9 30 OCT 90
Boring 2 23 OCT 90 Boring 6 30 OCT 90 Boring 10 01 NOV 90
Boring 3 25 OCT 90 Boring 7 02 NOV 90

Figure 7. McCamish Gorge - depth of soil samples and dates of collection.
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was advanced through a hollow stem auger, pressed to its full length, and then
extracted. At the surface the soil was extracted from the sampler, peeled, and
bottled in the shortest time possible. Peeling is the process that removes and
discards the portion of the sample which is in direct contact with the sampler.
Ends of the sample were not used. Samples were analyzed for the presence of
inorganics (SW-846 Methods 6010, 7471, 7060 and 7740) and organics
(SW-846 Methods 8240 and 8270). Samples for volatile analysis were taken,
bottled, and capped within 15 sec from the time the sampler was opened. All
other samples were extruded into wide-mouth glass jars or other containers
with minimal disturbance of the sample.

Soil samples were collected and placed into sterilized (ICHEM) sample jars,
bottles, and vials. Two 8-oz soil samples were collected for inorganics, explo­
sives, pesticides, herbicides, PCBs, and semivolatile compound testing. Two
40-mL samples were taken for volatile organic compound analysis. The sam­
ple jars or bottles were then sealed. The sealed containers were placed in
locked ice chests (coolers) for storage at a temperature of 4 0 Celsius. Chemi­
cal preservatives were not used. The coolers containing the samples with their
accompanying Chain of Custody forms were transported to the analytical lab
for analysis (Appendix D). Transport was by an overnight, air freight carrier
service. A seal was placed on each cooler to ensure that the samples had not
been disturbed during transport to the laboratory.

Following sample collection, the hole was backfilled using a cement bento­
nite grout. Cuttings, not removed from the hole for sampling, were contained
in drums. The drums were identified and left on the site. The identification
included information describing the contents of the drum and the boring from
which the cuttings were taken. NSWCC took custody of the drums and is
responsible for the disposal of their contents.

Chemical Testing

Analyte selection is based on the probability of a contaminant occurring at
the site. Rubbish, solid wastes, and possibly liquid wastes were buried.
Explosive wastes were reportedly also buried. The principal contaminants
could be organics and metal wastes. Groundwater monitoring has been per­
formed at the site and the detected contaminants were metals and organics.
The groundwater testing results from December 1981 to January 1985 for MG
wells are listed in the Hazardous Materials Technical Center (HMTC) Report
(1985). For this investigation, each soil boring had two sets of samples
planned. These sample sets consisted of one shallow subsurface sample and
one sample from an evident or suspected contaminated zone. When no con­
taminated zone was found, then the sampled horizon was the first horizon
which met one of the following conditions: (a) the base of the disturbed soil
zones, (b) the top of the groundwater table or (c) the top of bedrock. Soil
samples were taken to determine contaminants found in the soil. A full list of
analytical test parameters is shown in Table 1 and the method of analysis for
each analyte is shown in Tables 2 and 3. The list of analytical test parameters
shown in Table 1 was selected on the basis of the probability of the parameters
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Table 1
List of Parameters

Explosives Inorganics Organics

HMX Aluminum Lead Volatiles

TNT Antimony Magnesium 8270 Semivol

RDX Arsenic Manganese Organochloride

135 TNB Barium Mercury Pesticides & PCB

13DNB Beryllium Nickel Organophos

246 TNT Cadmium Phosphorus Pesticides

24DNT Calcium Selenium Chlorinated

26DNT Chromium Silver Herbicides

NB Cobalt Sodium

2 NT Copper Thallium

3 NT Iron Tin

4NT Zinc

TETRYL

occurring at the site. The 8240 and 8270 organics were selected because of
their common industrial usage. Explosives were selected because historical
information indicates they may have been placed here. Pesticides, PCBs, and
herbicides are used at NSWCC and they may have been buried at the site.
Metal contamination was detected during the sampling program and it is always
a possible pollutant at any dwnp site.

To ensure that the soil samples and their resultant chemical data were repre­
sentative of the site conditions, a quality control program was enforced. As
part of this quality control program, a sample tracking procedure was used.
This process started in the field with chain of custody procedures, sample isola­
tion, and preservation. The tracking procedures were continued in the labora­
tory. A complete laboratory quality assurance/quality control plan was
followed. Docwnent management was started upon the receipt of the samples.
Log books, bench sheets, and reports were kept. All data were checked by the
analyst, the inorganic team leader or the organic team leader, and the labora­
tory Chief before the data were released. The data were checked for complete­
ness. The completeness check was to ensure that: (a) all samples and analyses
had been processed, (b) complete records including Chain of Custody for each
analysis and associated QC samples were used, (c) procedures specified in
project planning were followed, and (d) all calibrations were performed. The
following items are checked:

Chapter 3 Procedures 15
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Table 2
Summary of Methods for Determination of Inorganic Metallic
Analysis

Soils Methods from SW-846

Metal Analysis Technique' Extraction2 Analysis

Aluminum ICP 3050 6010

Antimony ICP 3050 6010

Arsenic GF 3050 7060

Barium ICP 3050 6010

Beryllium rcp 3050 6010

Cadmium ICP 3050 6010

Calcium ICP 3050 6010

Chromium ICP 3050 6010

Cobalt ICP 3050 6010

Copper ICP 3050 6010

Iron ICP 3050 6010

Lead ICP 3050 6010

Magnesium ICP 3050 6010

Manganese ICP 3050 6010

Mercury CV 7471

Nickel ICP 3050 6010

Phosphorus ICP 3050 6010

Selenium GF 3050 7740

Silver ICP 3050 6010

Sodium ICP 3050 6010

Thallium ICP 3050 6010

Tin ICP 3050 6010

Zinc ICP 3050 6010

1 Abbreviations: GF = Graphite Furnace, CV = Cold Vapor, and ICP = Inductively Coupled
Plasma.
2 Extraction process, when not noted, is included in the analytical method.
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Table 3
Summary of Methods for Determination of Organic Compound
Analysis

Soils Methods from SW-846

Organic Analysis Technique Extraction Analysis

Volatiles GC/MS INC.' 8240

Semivolatiles GC/MS 3540/3550 8270

Organochloride Pesticides & PCBs GC/MS 3540/3550 8080

Organophosphorus Pesticides GC/MS 3540/3550 8140

Chlorinated Herbicides GC/MS INC.' 8150

, INC. = extraction procedure included in method procedure.

a. Completeness.

b. Duplicate values for precision.

c. Recovery of spikes for accuracy.

d. Method blanks for contamination.

e. Surrogate recoveries for organic analysis.

f Data for QA check samples.

g. Reasonableness and trends.

If data fell outside of acceptable limits as described in the analytical meth­
od's procedures, the sample was rerun if the required amount of sample was
available. If the rerun results continued to fall outside acceptable limits and the
Quality Assurance (QA) check sample data were good, then data were reported
with qualifying explanations. Acceptable data were usually defmed by the spe­
cific procedural method (i.e., SW-846).

Final data reports went through several review and approval levels. The
generated data were finally checked for validity. The data were evaluated with
respect to:

a. Detection limits.

b. Control limits for duplicates, spikes, blanks, and surrogates.

c. Data control within control limits and corrective actions.

d. Flagging of consistently out of control data.

Chapter 3 Procedures 17
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A validation report was prepared as a fInal step in the data preparation process
(Appendix D).

Physical Parameter Analysis

Soil samples were characterized using standard U.S. Anny Corps of Engi­
neers geotechnical methods. These methods are found in Corps of Engineer
manual EM 1110-2-1906, Laboratory Soils Testing (Headquarters, Department
of the Anny (HQDOA) 1970). The soil samples were described and classified
in the 'field by the fIeld crew and in the laboratory by the analyst. The lab clas­
sifIcation consisted of a visual classifIcation, a sieve and hydrometer analysis,
detennination of natural water content, Unified Soil ClassifIcation System
(USCS) classifIcation, and organic content. The sieve analysis detennined the
gradation of grain sizes ranging from the number 4 sieve to the number
200 sieve. To detennine the percentage of silt and clay in the fme fraction of
the sample, hydrometer analytical methods were used.

Chapter 3 Procedures



4 Site Characterization

Geologic Setting

The McComish Gorge is located on the Crawford Upland, a rugged, dis­
sected plateau formed by differential erosion of Pennsylvanian and Mississip­
pian Age sedimentary rocks. The rock units underlying the MG and forming
the surrounding hills consist of Mansfield Formation shales and sandstones of
the Pennsylvanian Age Raccoon Creek Group. Most of the MG is situated in
the dissected alluvial valley of Culpepper Branch. The unconsolidated sedi­
ments of the MG site were formed by several processes. During the Pleisto­
cene, the MG was filled with lacustrine (lake) deposits and alluvial (outwash)
deposits which are facies included in the Atherton Formation (Grey, Wayne,
and Wier 1970). The facies relationships of the Atherton Formation are shown
on Figure 8. (Wayne 1963). Colluvium derived from the hillslopes and soil
reworked by man in association with the disposal activity also compose the
site.

Study Approach

The geology of the McComish Gorge site was characterized with 6 ground­
water monitoring well borings (Dunbar 1982), the 11 auger soil borings
described in paragraph "Field Methods," field observations and physical soil
test data. The locations of the borings and geologic sections are presented on
Figure 9. Geologic Sections A-A', B-B', C-C' 0-0', E-E', F-F', and G-G'
(Figures 10, 11, 12, 13, 14, 15, and 16, respectively) present the 1981 ground
water monitoring well boring logs and the 1990 soil auger boring logs. The
detailed individual soil auger boring logs are presented in Appendix B. Geo­
logic Section 0-0', (Figure 13) is modified from Dunbar 1982. Descriptions
of the section and the drilling logs were presented in the Dunbar (1982) report.
The geologic sections are self explanatory and collectively portray the relation­
ships of the soil types at the MG site.

Chapter 4 Site Characterization 19
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Site Soil Characterization

The soil samples from the auger borings were classified in the field accord­
ing to the USCS. Selected soil samples were analyzed later in the laboratory.
Soil is defined as unconsolidated material. The soil types which compose the
MG site are clay (CL), silt (ML and MH), and sand (SC, SM, and SP).

The soil thickness of the MG site ranges from 0 to 65 ft. The total soil
thickness was not characterized because none of the borings penetrated the total
soil sequence. Therefore, an undifferentiated soil thickness map was not con­
structed for this report. The soil data did not generate isochore (equal soil-type
thickness) maps based on soil sample thickness penetrated by borings samples.
The contouring utilized a minimum curvature algorithm which produced a
linear trend reflecting the alluvial deposition. A surface clay and silt map was
prepared by contouring known clay and silt thickness determined by the bor­
ings. The clay and silt map was used for preliminary comparison and is not
presented in this report. A net sand map (Figure 17) was prepared to display
the thickness of total known sand encountered by the borings. Each isochore
map is limited by incomplete soil data. Nevertheless, the predominant soil type
and depositional environment are suggested. For example, the thinner sands
(thicker clay and silt) reflect areas where the lacustrine deposits were pene­
trated by the borings. The predominant portion of the clays and silts was
formed as lacustrine deposits. The thickest sand shown in Figure 18 corre­
sponds to an interpreted alluvial outwash channel. These sands (SM, SC, and
SP) are interpreted as alluvial (outwash) sands on geologic sections (Fig-
ures 10, 11, 12, 13, 14, 15, and 16).

An anthropogenic soil unit is depicted on the geologic cross sections as
"modified." Anthropogenic refers to soils which have been modified by
human activity associated with, in this case, disposal activity. The modified
soil consists of lacustrine deposits and alluvium containing cultural debris.
Examination ofBoring Logs 04/02-1, -2, -5, -6, -7, -8, -9, and -10 (Appen­
dix B) shows soil containing debris such as plastic, rubber, metal, and wood.
In addition, the above mentioned boring logs make note of black seams, white
seams and ruststains. A preliminary examination shown in Figure 18 presents
a depth of modified soil containing debris and/or stains. The contouring uti­
lizes the inverse distance algorithm which tends to cluster and close the data
contours. The closure of data realistically represents the deposition of debris in
episodes of dumping. The above physical evidence should be correlated with
the chemical analysis to describe the area of potential contamination. An initial
review of the chemical data reveals high concentrations of barium in samples
from Borings 04/02-1A-90 and 04/02-02-90. Boring 04/02-1A-90 also con­
tained 133 ppm lead and 71 ppm 24DNT. Correlation of the modified soil
(Figure 18) with high concentrations of barium (Ba), lead (Pb), and 24DNT is
restricted to only one pocket of thick (4 ft) modified soil. The 1990 physical
and chemical data expand the limits of debris disposal estimated by Dunbar
(1982). Review of the site's history indicates that the modified soil is
reworked to a depth of 3 to 4 ft. The modified soil is shown on the cross sec­
tions as a continuous unit with dashed lines denoting uncertain limits. The area

Chapter 4 Site Characterization 29



w
o

\
100 0 100

\ 1 I 1

fEET

WOODS

8

PALtOSANO CHANNEL

CROUND 'KATER MONITORINC WElL

SAND TIIICKNESS THICKNESS CONTOUR

SOIL AUCER DORINCo

LEGEND

o
lUi .....

WES-4-4-el

.- 3-../

:::::----.--/
:JO _

·······0·····

:JO~ •• :: :·.;~ ~~::<:i

'~.~<I,,-,2.2
( =-m.f!"

~ "I"-"~'O

Figure 17. Sand thickness map of Crane NSWC, McComish Gorge site

()
:::r
01

~
~

en
;:+.
III
()
:::r
01

~
U
!1l
j;j'
01...
0'
::J



:-~

,'·1

. '~;,

j,
.~~J~

\
100 0 100

I I I ,

FEET

WOODS

WES ~-6-81

04/02-07-90

~@2(~
3~

8

GROUIID WATER MOIIITORIIIG wtu.

SOIL AUGER BORING

EXTEI/DED AREA 0,. DEBRIS DISPOSAL(l990 DATA)

~(OD''''ED SOIL THICKI/ESS COl/TOURS

WilTS 0,. OEBRIS DISPOSAL (DUI/DAR. f 902)

LEGEND

o

,,'"./lI...
e

r --,
j-'"
__ ._1

o

V"'J'V

wr.s 4-1-01

en
;:r
C1l

o
;;r
Q)

Ql
~
C1l
:::l.
N
Q)...
0'
:J

o
;;r
Q)

"S
~
.p.

w...... Figure 18. Modified soil thickness map of Crane NSWC, McCamish Gorge site



32

and depth of actual contamination will require additional borings for accurate
delineation.

Soil Hydrology

The soil auger borings were left open prior to grouting to measure water
levels. Groundwater was encountered at shallow depths (3 to 10 ft) during
drilling. The groundwater during the drilling in October 1990 ranged from
elevation 592 to 577 ft, rns!. Previous investigations (Dunbar 1982) found the
groundwater elevations ranged from 573 to 563 ft, ms!. Dunbar 1982 presents
laboratory permeabilities of the order of 4 x 10-5 cm/sec for a silty sand (SM)
sample. During periods of infiltration, the soil acts as a slow conduit for
groundwater and any contaminants. Figure 17 indicates the areas of thin sand
(thick clay and silts) which would tend to prevent contamination seeping into
the groundwater regime. Inversely, the area of thickest sands shown on Fig­
ure 17 would act as a conduit for groundwater flow. The SP and SW sands
which form the paleochannel (Figure 13) probably have permeabilities of the
order of 2 x 10-2 to 5 X 10-3 cm/sec (Freeze and Cherry 1979).

Therefore, based on the available evidence, groundwater moves through the
clays and silts very slowly by downward vertical infiltration, then laterally
along the soil/rock interface until it reaches fractured rock and enters the rock
aquifer system. However, in the paleochannel sand area groundwater moves
laterally through the sand body. Understanding the presence and orientation of
this sand body is important in monitoring the MG site.
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5 Chemical Analytical Results

Introduction

The objective of the soils sampling program was to determine if contami­
nants associated with waste disposal activities were released to soils within the
boundaries of the MG. A release is defmed as any spilling, leaking, pumping,
pouring, emitting, emptying, discharging, injecting, escaping, leaching, dump­
ing, or disposing into the environment (defmition set forth in 40 CFR 302.3).

Soil samples were taken at the MG site between 22 October and 6 Novem­
ber 1990. Figure 6 shows the location of the borings. The depth from which
each soil sample was taken is indicated in Figure 7. Soil sample locations were
selected on the basis of site features and the results of previous investigations
(See paragraph "Previous Investigations"). Soil sample locations were selected
with a bias toward areas having the greatest probability of contamination result­
ing from waste disposal activities at the MG site. Borings 1, lA, 2, and 3
were selected to be "background" borings. These borings were located several
hundred feet to the south of the debris disposal area and up-slope from the
waste disposal facilities. Soils from Borings 1, lA, 2, and 3 were sampled to
identify characteristics of soils in the vicinity of the disposal area as if no waste
disposal activities had occurred at those facilities, but all other influences on
soil characteristics had taken place. Borings 4 through 10 were taken from
within the debris disposal area. These samples were taken to provide charac­
teristics of the residues left by the waste disposal. Statistical analysis of the
two areas (background and dump) showed that the area thought to be the back­
ground area was in fact a dump area also. Therefore, another background area
was selected. The area selected was the Old Bum Pit (OBP) (SWMU 05/03)
Borings 1, 2, and 3. The OBP background was then used to test against all
borings at MG. Groundwater data from monitoring wells (Figure 6) located
around the perimeter of the disposal area should show if contaminants are
being released from the solid waste management unit.

To assist in data interpretation and determine sources of error, the results of
the analyses of method blanks and equipment rinses are given. Method blanks
are determined by following the analytical procedure step by step including all
of the reagents and solvents, in the quantity required by the analytical method.
Method blanks are a measure of cumulative interferences from the laboratory
or the analytical method. Equipment rinses are samples obtained by running
analyte-free water over/through sample equipment after it has been cleaned.
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Analyses of equipment rinses are used to evaluate equipment cleaning proce­
dures and determine if sampling equipment contributed to cross contamination
of field samples.

To ensure validity of the chemical data obtained, a chemical data quality
control program was followed during the MG soil sampling and subsequent
laboratory analyses. Quality Control Level "C" as explained in the Naval
Energy Environmental Support Activity (NEESA) guidance 20.2-047b
"Sampling and Chemical Analysis Quality Assurance Requirements for the
Navy Installation Restoration Program" was followed. In summary, the
NEESA Quality Control Level C Plan requires the use of U.S. Environmental
Protection Agency (EPA) approved methods when available, a duplication of at
least 10 percent of the samples, the collection and analysis of equipment rinse
blanks (samples of final equipment rinses) on a daily basis, the collection and
analysis of field blanks (samples of water used in decontamination and steam
cleaning), and the use of trip blanks with all samples specified for volatile
organic analyses. The intent of the plan is to ensure that sources of extraneous
contamination can be determined and that decisions made using the data are
meaningful and supported. The Chemical Analytical Data Validation Report,
which summarizes the chemical data quality control program results, is
included in Appendix D.

Because inorganic analytes are naturally occurring crustal elements, the
identification of soil contaminants which are also naturally occurring soil con­
stituen~ required statistical comparisons between background or "uncontami­
nated" soil concentrations and those of the test soil. The use of whole boring
or soil column mean constituent concentrations provided a method, using avail­
able data, to identify constituent concentrations which may represent possible
soil contamination. The statistical comparisons required the computation of a
mean and variance. In order to have a sufficient number of samples for these
computations (n > 3), all samples from a particular boring were used. As
only one sample was taken from each specified elevation within the boring, sta­
tistical comparisons of mean constituent concentrations between specific soil
boring sample elevations were not possible. Mean concentrations of inorganic
constituents from test borings were compared to those of background borings
using a one tailed t-test with p = 0.05. Means were computed from all sam­
ples from a specific boring; however, background means were computed using
all samples taken from the Old Bum Pit (OBP), Borings 1,2, and 3. Assump­
tions were made that both means were obtained from random samples and that
both means were obtained from normal populations. The first hypothesis tested
with an F test was if the variance of the two means being compared were equal
or alternately not equal. Based on the results of the first tests of hypotheses, a
common population variance was or was not computed and appropriate degrees
of freedom computed. Subsequently, a second hypothesis tested with a t test,
was if the test and backgroimd mean constituent concentrations were equal or
alternately if the test mean was greater than the background mean.

The specific information obtained from each sample is presented and quali­
tative observations are made from that data. Statistical comparisons of constit­
uent concentrations between specific soil boring elevations or between samples
in the same boring were n<?t po~sible because only one sample was taken from
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each specified elevation. While the specific soil samples were taken from the
same elevation in the boring, that elevationm~y 9<;>t correspond to the same
soil strata from one boring location to the next. Thus comparison of a specific
sample from boring to boring may not be relevant.

Discussion

Metals

The results of selected metals analyses of MG soils sampled by boring are
given in FI and F2 (Appendix F). Analyte concentrations in the soils are given
as mg/kg (ppm) on a dry weight basis. The contract required detection limit is
provided (following the < symbol) where specific metals in the soils were not
detected. These results are used to derive the statistical parameters shown on
F3 through F5 (Appendix F).

The results for specific inorganic constituents are also given graphically in
GI through G8 (Appendix G). These bar charts provide constituent concentra­
tions for each sample taken from a boring. The bars are oriented from shal­
lowest sample in the boring, on the left, to deepest sample in the boring, on the
right. Graphs are not provided for those analytes whose concentrations were
below the Analytical Detection Limit.

Statistical analysis was used to determine three separate situations: can the
MG data be divided into two populations of results; is the OBP background
data a distinct data set; what inorganic parameters constitute soil contamination
resulting from the MG operations. To assist in determining the characteristics
of the MG data, the borings were divided iiii6 two sets I, lA, 2, and 3, the
background set, and Borings 4 through 10, the dump area set. The resultant
statistical parameters (mean, standard deviation, maximum, minimum, and
population size) are shown in F3 and F4 (Appendix F). In F5 (Appendix F),
those previously described sets of statistical parameters simplified by deriving
the averaged analyte concentrations by considering all soil samples from all
borings in that set as one population. Comparisons of the resultant less
restricted data with comparable data from the OBP area is shown in F6 and F7
Appendix F.

As stated previously, surface soil samples from an area to the south of the
MG dump site were selected to be "background" samples. They were located
along a jeep trail approximately 150 ft outside of the dump site. The area was
perceived to be outside of the operational area of the dump, and the topography
of the background site indicated that these boring locations likely did not
receive surface water discharges from the MG dump area. This presumption
proved to be incorrect. As indicated in F3 throuh F5 (Appendix F), the mean
analyte concentrations for soil boring samples from the areas selected as back­
ground areas exhibited metal concentration determined to be the maximum con­
centration levels tested at the site. It was determined that the sites selected as
background sites were affected by the dumping operations and not good candi­
dates for consideration as background samples.
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All statistical comparative studies completed using the MG inorganic ana­
lytical data used the background data from the OBP (SWMU 05/03) as the
comparative data baseline concentrations. The OBP site data were used as a
substitute background data set for the following reasons: the site is located
near the MG site; the soil materials at both sites were derived from common
source materials; the sites have a comparable geologic history; and because
both sites are located in the same vicinity it is proper to assume that the natural
forces affecting the soils at one site have affected the soils at the other site in a
relatively similar way. The inorganic concentration means for the OBP back­
ground borings were, with the exception of aluminum, cobalt, lead, and mag­
nesium means, less than any of the mean concentrations found at the MG site.
All of the concentration means determined for the OBP background samples
were less than the concentrations determined for the MG background soils.
The assumption was made that OBP background area soils are characteristic of
soils in the vicinity of MG as if no waste disposal activities had occurred at this
facility, but all other influences on soil characteristics had taken place.

Comparison of the metals analyses from MG subsurface soils indicate that
with the exception of aluminum, antimony, arsenic, and barium (4 of a possible
13) the maximum metals concentrations were found in the deeper interval soil
samples. Additionally, with the exceptions of antimony, arsenic, beryllium,
chromium, lead, sodium, selenium, and thallium, the maximum metals concen­
trations were found in soil samples from Borings 1 through 3. Specifically for
Borings 1 through 3, the mean concentrations for the analytes arsenic, copper,
and iron were significantly greater than the mean concentrations for the corre­
sponding analytes at the OBP. The same was true for Borings 4 through 10 for
the analytes arsenic, beryllium, and chromium. At the MG site, assumptions
concerning the dump area as the only source for metal contamination and the
area to the south of the dump site, the jeep trail, being free of wastes were not
supported by the inorganic arialytical data.

As stated above, the results of the chemical analysis would seem to indicate
the possibility that the area selected to be the "background" area may at some
time in past years have been a disposal area also.

G8 through G19 (Appendix G) illustrate bar graph comparisons of metals
for the Background Data Set mean (Borings 1, 2, and 3 OBP) and all borings at
MG showing both samples. G20 through G35 (Appendix G) show the back­
ground data set mean and the mean of the MG individual borings with the
average of Samples 1 and 2.

In summary, comparisons of metal constituent concentrations in background
soils and sampled subsurface soils (test borings) indicated that releases of
arsenic, beryllium, chromium, copper, and iron may have occurred.

All the tested metal analytes occur naturally in soils. Another possible
explanation of the differences in inorganic chemical characteristics between
background and test soils could be due to natural variability in the soils and not
a function of anthropogenic activities. Additional data are required to deter­
mine the validity of the background site data and assess the natural variability
of the MG soils.
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Method blanks. The results of analysis of method blanks used in associ­
ation with the metals analyses of MG soils .are p~9vided in F8 (Appendix F).
The concentration of constituents in the methoo bllinks were always more than
100 times less than the concentrations determined for the soil samples. These
method blank analyses do not change the interpretation of inorganic constituent
data previously presented.

Equipment rinses. Metal analytes were found in all equipment rinses
analyzed (F9, Appendix F). However, the concentrations of inorganic con­
stituents in the rinses were not great enough to change the interpretation of data
as previously discussed.

Volatile organics (EPA Method 8240)

The results of analyses of MG soils for volatile organic compounds (EPA
Method 8240 in Test Methods for Evaluating Organic and Inorganic Waste,
Physical/Chemical Methods SW-846, Third Edition) are given in FlO and FI1
(Appendix F). Methylene chloride and acetone were found in all soil samples
and all of the rinse samples taken. These constituents were also found in the
associated method blanks FI2 (Appendix F). The reported concentrations of
Acetone in all but four of the samples, were "J" values detected by the analyti­
cal instrumentation but not in sufficient amounts to statistically quantify. These
concentrations are estimated. The only volatile organic compounds detected in
the soil samples from the MG were determined to be laboratory contaminants.

Method blanks. Acetone and methylene chloride were reported in the
method blanks for the volatile organic analyses F12 (Appendix F) and indicate
a laboratory contamination source for these constituents. The volatile organic
compounds 1,1 ,2,2-tetrachloroethane was ais6 found in some method blanks.
I, I,2,2-tetrachloroethane was not found in any of the soil samples. These
method blank analysis results were considered in the interpretation of the vola­
tile organic soils analyses.

Equipment rinses. Acetone and methylene chloride were reported in most
of the sampling equipment rinses F13 (Appendix F). As acetone and methy­
lene chloride were detected in the method blank associated with the analyses of
these rinses, these constituents are believed to be laboratory contaminants.
Chloroform was detected in a few equipment rinses. This volatile organic
compound may have been derived from the initial washing with potable water.
Chloroform was not detected in any of the MG soil samples. In addition to
chloroform, 2-butanone and 2 hexanone were found in equipment rinses but at
concentrations which were below quantitation limits ("J" values). With the
exception of methylene chloride and acetone, the organic volatile compounds
detected in the rinse samples were not found in the soil samples. The results of
analyses of equipment rinses for volatile organic compounds indicate that cross
contamination of samples or equipment contamination did not occur and was
not a factor in the results obtained from the analyses of MG soils for semivola­
tile organic compounds.
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Semivolatile organics (EPA Method 8270)

The results of analyses of MG soils for semivolatile organic compounds
(EPA Method 8270 in Test Methods for Evaluating Organic and Inorganic
Waste, Physical/Chemical Methods SW-846, Third Edition) are given in F14
through F17 (Appendix F) and summarized in F18 (Appendix F). Dibutyph­
thalate, diethyl phthalate and bis(2-ethylhexyl)phthalate were found in most of
the soil samples taken. The results also indicate that these constituents were
frequently found in the associated method blanks as well as the sample F19 and
F20 (Appendix F). Thus, dibutyphthalate, diethyl phthalate and bis(2­
ethylhexyl)phthalate are likely sample contaminants from the laboratory envi­
ronment rather than contaminants associated with the waste disposal activities.

Di-n-octylphthalate was detected in soil samples from several borings
(Borings 3, 6, 7, and 9), a method blank, and two rinse samples (rinse samples
(6, 7, 9, 10) and (5,7». The concentrations detected in the soil samples were
higher than the concentrations of the same compound found in the method
blanks and rinse samples. The evidence is not conclusive but it indicates that a
release of di-n-octylphthalate to the soils has occurred.

In addition to the phthalates, soil sample lA contained semivolitile com­
pounds 2,6-dinitrotoluene, 2,4-dinitrotoluene, and n-nitrosodiphenylamine. The
concentrations of 2,6-dinitrotoluene and n-nitrosodiphenylamine were estimated
values below the instrument detection limits. ("1" values). A significant
amount 2,4-DNT was found.

In summary, a release of semivolatile organic compounds produced by
waste disposal activities at the MG site is evident (2,4-dinitrotoluene, 2,6­
dinitrotoluene, n-nitrosodiphenylamine, and di-n-octylphthalate was detected in
soils from the MG site and they may represent a release of semivolatile organic
compounds). With the exception of concentrations of 2,4-dinitrotoluene in
soils from Boring lA, all other semivolatile organic compounds were found in
concentrations that were detected by the analytical instrumentation but not in
sufficient amounts to statistically·quantify.

F18 provides a list of tentatively identified semivolatile organic compounds
detected in MG soil samples. A release of tentatively identified semivolatile
organic compounds may have occurred at the MG site.

Method blanks. As discussed previously, method blanks analyzed for
semivolatile organic compounds contained dibutylphthalate and bis(2­
ethylhexyl) phthalate at estimated concentrations below the instrument detection
limits ("1" Values) F19 and F20 (Appendix F). Other phthalates were found in
method blanks associated with analyses of soils from Borings lA, 2, and 3.
These method blank analysis results were considered in the interpretation of the
semivolatile organic soils analyses.

Equipment rinses. Analyses of equipment rinses for semivolatile organics
detected several phathalates including dibutylphthalate, bis(2-ethylhexyl)
phthalate, and di-n-octylphthalate F2l and F22 (Appendix F). Also, 1,4­
dichlorobenzene was found in rinses for Borings 1 and 2. The concentrations
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of these analytes found were in amounts that were detected by the analytical
instrumentation but not in sufficient amounts to ~~tisticallyquantify .

.. ~....

The results of analyses of equipment rinses for semivolatile organic com­
pounds indicate that cross contamination of samples or equipment contamina­
tion did not occur and was not a factor in the results obtained from the analyses
of MG soils for semivolatile organic compounds.

Explosives

The results of High Pressure Liquid Chromatography (HPLC) analyses of
MG soils for selected explosive compounds are given in F23 (Appendix F).
The only detectable amount of explosive compound found in soil samples from
the MG site were from Boring lA. An amount of 2,4-dinitrotoluene that was
below the quantitation limit was detected. Soil samples taken from borings in
the test area were free from detectable amounts of explosive compounds.

The results of the HPLC method analysis for explosive compounds con­
flicted with analytical results derived from the EPA 8270 GC method analysis.
The GC results are reported on F14 through F18 and discussed in paragraph
"Semivolatile Organics" (EPA Method 8270). This discrepancy is fully exam­
ined and explained in the corrective actions report (Figure 19) which is associ­
ated with the sample 04/02-lA-90-2. The discrepancy occurred when the
sample taken for the GC analysis was taken from a separate soil sample than
was the soil sample used for the HPLC analysis. The soil samples were taken
from the same stratigraphic horizon and represent the same soil zone, however,
these soils are not completely homogeneous. The variation in the soil's homo­
geneity resulted in the analytical discrepancy. .The corrective action required
that the analysis be repeated. The sample from which the semivolatile soil
sample was taken contained a metal fragment. The soil sample used in the
analysis was preferentially selected from soil in contact with that fragment.
The soil analysis confIrmed the presence of explosive compound residues.
2,4-DNT, and 2,6-DNT were found in the soils taken from the boring
04/02-lA-90.

Method blanks. No explosive compounds tested were detected in the
method blanks analyzed in association with the MG soils analyses F24 (Appen­
dix F). These method blanks analyses do not change the interpretation of
explosive compound data previously presented.

Equipment rinses. No explosive compounds tested were detected in equip­
ment rinses F24 (Appendix F). Therefore contamination of fIeld samples by
the sample equipment is not evident.
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Pesticides, herbicides, and PCB (EPA Methods 8080, 8140, and
8150)

The results of analyses of the MG soils for selected pesticide, herbicide, and
PCB compounds are given in F25 and F26 (Appendix F). Some pesticides and
herbicides were found in all soils, but were found in concentrations that were
detected by the analytical instrumentation but not in sufficient amounts to statis­
tically quantify. Diazinon was the only pesticide found in the soil samples but
not detected in the blank or rinse samples. 2,4-D was the only herbicide found
in the soil samples but not detected in the blank or rinse samples. Diazinon
and 2,4-D were found in only one boring, Boring 5 Sample 2 and Boring 6
Sample 2 respectively. No PCBs were detected in any of the MG soils.

Method blanks. Method blanks analyzed for pesticides, herbicides and
PCBs contained heptachlor, endosulfan sulfate, B-BHC, D-BHC, methoxy­
chlor, PPDDT, PPDDD, PPDDE, a-chlordane, g-chlordane, endrin aldehyde
and endrin at estimated concentrations below the instrument detection limits
(below quantitation limits- "J" values) F27 (Appendix F). These method blank
analysis results were considered in the interpretation of the soils analyses for
pesticides, herbicides, and PCB.

Equipment rinses. Equipment rinses made after sampling at borings were
analyzed for pesticides, herbicides, and PCB and the results are given in F28
through 29 (Appendix F). Dieldrin, a-Chlordane, Heptachlor, A-Endosulfan
and PPDDT were detected in low concentrations (below quantitation limits ­
"J" values) in the rinses. However, these analytes were also found in associ­
ated method blanks. Therefore, they are believed to be laboratory artifacts and
not rinse contaminants.

Summary

Metals and inorganics. The soils analyses conducted indicate that waste
disposal activities at McComish Gorge have released residues of arsenic, beryl­
lium, chromium, copper and iron to soils at MG. However further study is
needed due the situation with the MG "background" borings showing that in
fact, this area may at one time have been a dump area also.

Volatile organics. Several volatile organic compounds (as determined by
EPA Method 8240) were found in the MG soils sampled. The concentrations
found were generally just above detection limits or estimated concentrations
that were below the quantitation limits for the analyses. A clear pattern of con­
tamination (release) of MG soils with volatile organic compounds, which can
be attributed to waste disposal activities in that area, is not evident.

Semivolatile organics. Soil samples from borings taken at the site con­
tained semivolatile organic compounds. Therefore, a release of semivolatile
organic compounds at the MG is evident. With the exception of concentrations
of 2,4,-dinitrotoluene in soils from Boring lA No.2, all other semivolatile
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organic compounds were found in concentrations that were detected by the
analytical instrumentation but not in sufficient am~~nts to statistically quantify.

Explosive compounds. A release of explosive residue compounds has
occurred as a result of the waste disposal activities. The full extent of the con­
tamination can not be determined from the data. One soil sample taken from
Boring lA contained detectable amounts of explosive reside compounds. This
soil sample was taken from an interval of modified soil which was described as
having layers of black sand seams. No concentrations of explosive residue
compounds.was determined in any other soil sample.

Pesticides, herbicides, and PCB. Pesticides and herbicides were found in
concentrations that were detected by the analytical instrumentation but not in
sufficient amounts to statistically quantify. No PCB were detected in any of
the MG soils. Based on the soil analyses performed, no releases of pesticides
and herbicides have occurred in the MG area.
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6 Conclusions

The MG dump site was used for an unknown period of time between 1942
to 1972. Records of its use are indefInite. Undefmed amounts and types of
garbage and trash were buried at the site. This rubbish may include wood,
paper, construction material, plaster fIlled warheads, metal shavings, and
industrial wastes. Reportedly small arms ammunition was buried here. Today
the site is not used and it has revegetated.

The objectives of this study were to (a) describe the soil conditions around
the site, and (b) to identify and characterize the operation residuals. To accom­
plish those goals, 11 auger borings were drilled in 1990. Soil samples were
collected at discrete intervals~ The physical character of the soils was
described. Soils were classifIed according to the USCS. Particle size grada­
tion and natural water content were determined. To determine the chemical
character of the soils and to test for the presence of chemical waste residues,
soil samples were taken at defmed intervals from the borings. The soil samples
were analyzed for the presence of volatiles, semivolatiles, pesticides, herbi­
cides, PCBs, and inorganic compounds. All analytical methods used were
EPA SW-846 analytical methods, with the exception of explosive analysis and
total phosphorous analysis. Standard U.S. Amiy analytical methods were used
to determine explosive and total phosphorous concentrations in the soils. Soil
samples taken from borings located away from the operational areas were used
to establish background conditions. The QC level selected for this study was a
NEESA QC Level "C."

The site hydrogeologic setting was investigated. Soil descriptions were
drawn from 11 auger borings drilled in 1990, 6 groundwater monitoring wells
drilled in 1981 and a replacement well in 1986, fIeld observations, and physical
soil test data. Differences between soil and unconsolidated earth materials of
Tertiary Age were not made. All unconsolida~ed earth materials were consid­
ered soils. Soils across the site ranged from 0 to over 60 in. thickness. Soil
types included clays (CL), silts (ML and MH), and sands (SC, SM, and SP).
A unit of modifIed soil, soils containing plastic, rubber, metal and wood
wastes, was found in Borings 1,2,5,6,7,8,9, and 10. A linear, sandy zone
of soil was interpreted to represent a paleostream channel deposit. Tests to
measure permeabilities of the soil material were run on silty sand soil samples
from the MG site. Permeabilities on the order of 4 x 10 -5 cm/sec were
measured. The permeabilities of the sandy zones within the described channel
were not tested. It is reasonable to presume that intervals within the

Chapter 6 Conclusions



paleochannel may display permeabilities 3 to 5 orders of magnitude greater
then those previously measured. In all of the 19~q borings, groundwater was
encountered at shallow depths (3 to 10 ft below the:ground surface). Available
evidence indicates that groundwater moves by downward vertical infiltration
through the clays and silts of the site very slowly. When rock is encountered,
groundwater would then move laterally along the soil/rock interface until it
reaches fractured rock and enters the rock aquifer system. In the paleochannel
sand rich zones, groundwater would preferentially move laterally through the
sand body. Determining the presence and orientation of this sand body is
important to the understanding the MG hydrogeologic environment.

The chemical character of the soils was determined using field monitored
parameters and laboratory analysis. All HNU readings, taken in the field and
used to detect volatile organics emanating from the soil boring holes, were
zero. The area presumed to be contaminant free, the background area, was
found to have been affected by the dumping operations at the site. For statisti­
cal comparative purposes, the background data derived from the OBP (SWMU
No. 05/03) area were used as background data at this site. Analysis of inor­
ganic compounds indicated that releases of arsenic, beryllium, chromium, cop­
per, and iron may have occurred. The only volatile organic compounds
detected in the soil samples were determined to be laboratory contaminants.
The semivolatile organic compounds 2,4-dinitrotoluene, 2,6-dinitrotoluene,
n-nitrosodiphenylamine, and di-n-octylphthalate were detected in soils from the
MG. They may represent a release of semivolatile organic compounds. With
the exception of concentrations of 2,4,-dinitrotoluene in soils from Boring lA,
all other semivolatile organic compounds were found in "1" level concentra­
tions. Explosive compounds 2,4-DNT and 2,6-DNT were detected in Bor-
ing 1A. Some pesticides and herbicides were found in all soils, but were found
in "1" level concentrations. Diazinon was the only pesticide found in the soil
samples but not detected in the blank or rinSe ~amples. The only herbicide
found in the soil samples but not detected in the blank or rinse samples was
2,4-D. No PCB were detected in any of the MG soils.

In summary, McComish Gorge is not considered to be contaminated with
volatile organics, pesticide, herbicide, or PCB. A release of inorganics,
semivolatile organics, and explosive wastes to the soils of the MG area is likely
to have occurred.
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7 Recommendations

Based upon the results of the RFI Phase II soils study, a Phase III soils
study is recommended.

a. Site specific background data are needed to determine the natural vari­
ability of the MG soils.

b. The boundaries of the MG site should be determined. Additional
borings will be required to accurately delineate the area and depth of
actual contamination.

c. Contamination detected in soil Boring 04/02-1A-90 and 04/02-02-90
should be delimited.
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Table A-I. EPA method 8240. Volat1le compounds. (Test Methods for Evaluating Organic and Inorgan1c Wastes. Phys1cal/Chem1cal

Methods, SW846. Th1rd Ed1t1on. November 1986. witll Uecember 1988 revisions). Abbreviat10ns used 1n report tab)es along ~1t~ full
'

.
analyte names.
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3
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l/l
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::J
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<
iii'...
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l/l

C1METH • Chloromethane
BrMETH . Bromomethane
Vn1Cl - V1nyl Ch1or1de
C1ETHA • Ch1oroethane
MeC1 • Methylene Chlor1de
I1DC1ETE - 1,1-01ch1oroethene
I1DC1ETA . 1,1·0ichloroeth~ne

t-DC1ETE - Trans-l.2-01chloroethenp
c-DC1ETE . c1s.1,2.Dichloroethene
CHC13 . Chloroform
12DC1E1A - 1.2-D1chloroethane
I11TC~ . 1.1.1-1r1chloroethane
CC14 . CarbOn Tetrachlor1de
BrDC1Me • Bromodi~hloromethane

12DC1PR . 1.2-D1chloropropane
t13C1PRE • lrans-l,3.D1chloropropene
TCE - lr1ch1oroethene
DBrC1M~ . D1bromochloromethane
c13C1PRE • C1s-1.3-D1ch1oropropene
112TCA • 1,I,2.Tr1chloroethane
BENZENE . Benzene
CHBR3 • Bromoform
1122TC1A - 1.1.2,2,-Tetrach1oroethane
TEC1ETE . letrachloroethene
TOLUENE - Toluene

C1BEN . Chlorobenzene
ETBEN . Ethylbenzene
ACETONE - Acetone
BUTANO - 2-Butanone
C52 - Carbondisulfide
2HEXANO . 2-Hexanonf
4Me2P( . 4-Methyl-2-Pentannn~

STYRfNl - 5l,vl'en!'
VnACE1A - Vinyl Acetat~

l·XYLENE - 1.Xylene

',I



Table A-~. EPA method 8270 semivolatile compounds, (Test I~ethods for Evaluating Organic and Inorganic Wastes, Physical/Chemical
Methods, SW846, Third Edition, November 1986. with December 1988 revisions). Abbreviations used in report tables alon9 with ~ull
analyte names.
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. PHENOL . Phenol
2C1PHEN . 2-Chlorophennl
2NIPH£ . 2-Nitrophenol
24DMePHE . 2,4-Dimethylphenol
24DC1PHE . 2,4-Dichlorophenol
4C13MePH • 4-Chloro.3~Methylphenol

246TC1PH - 2,4,6-1richlorophenol
24DNPH - 2,4-Dinitrophenol
4NPHE - 4-Nitrophenol
2M46DNPH - 2-Methyl.4,6·Dinotrophenol
PC1PHE - Pentachlorophenol
BENZOAC . Benzoic Acid
2MEPHE • 2-Methylphenol
4MEPHE - 4-Methylphenol
245TC1PH . 2,4,5.Trichlorophenol
BZLAL - Benzyl Alcohol
NNOMEAM • N-Nitrosodimethylamine
BC1IPrE • Bis(2-Chloroisopropyl)Ether
NNDNPAM . N.Nitroso-Oi.N-Propylamine
NITROBEN . Nitrobenzene
ISOPHOR . Isophorone
BC1EtoME - Bis(2.Chloroethoxy)Methane
26DNTOl . 2,6-Dinitrotoluene
24DNTOl - 2,4·Dinitrotoluene
12DPHYD . 1,2-Diphenylhydrazine
BENZIDI .. Benzidine

33DC18EZ . 3,3 t Dichlorobenzidine
BC1EtE . Bis(2-Chloroethyl)Ether
13DC1B - 1,3-Dichlorobenzene
14DCLB . 1,4-Dichlorobenz~ne

12DC1B· 1,2-DichlorObenzene
HC1ETA - Hexachloroethane
124TC1B· l,2,4·TriChlorobenzene
NAPHTH - Naphthalene
HC1BU . Hexachlorobutadiene
HC1CYPD . Hexachlorocyclopentadiene
2C1NAPH • 2-Chloronaphthalene
ACE NAY . Acenaphthylene
DMePHTH • Dimethyl Phthalate
ACENAp c • Acenaphlhene
FLUORE ~ Fluorene
OEtPHTH - Oiethyl Phthalate
4C1PHPHE . 4.Chlorophenyl Phenyl Ether
NNOPHAM . N-Nitrosodiphenyl Amine
4BrPH~T . 4-Bromophenyl Ether
HC1BEN- Hexachlorobenzene
PHENAN . Phenanthren~

ANTRAC - Anthracene
OBuPHTH . Oibutylphthalate
FLANTHE - Fluoranthene
PYRENE . Pyrene
BuBePHTH . Butylbenzylphthalate

CHRYSE - Chrysene
BAANTHR . Benzo(a)Anthracenp
B2EHPH . Bis(2-EthylhexylIPhthalate
DNOcPHT . Oi·N.Octylphthalate
BBFLANT - Benzo(b)Fluoranthene
BKFLANT . Benzo(k)Fluoranthene
BAPYRE - Benzo(a)Pyrene
1123PYR - Indeno(1,2,3.C,D)Pyrene
B-GHI-PY - Benzo(G.H,I)Perylene
ANILINE· Aniline
4C1ANIl . 4-Chloroaniline
DBENZOFU - Oibenzofuran
2MeNAPH . 2-Methylnaphthalene
2NANIL . 2·Nitroaniline
3NANIL . 3-Nitroaniline
4NANIL . 4-Nitroaniline
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Table A-3. EPA method 8330. Nttroaromatics and Nttramlnes by High Performance liquid Chromatography (HPlC). (Test methods for Evaluating Organic and
Inorganic Wastes. Physical/Chemical Methods, SW846, Third EdItion, November 1986, with December 1988 revisions). Abbreviations used In report tables
along wtth full analyte names.

Abbrev

HMX
RDX
TNB
DNB
Tetryl
NB
TNT
24DNT
26DNT
2NT
3NT
4NT

Compound

Octahydro-1,3,5,7-tetranttro-1,3.S.7-tetrazoclne
Hexahydro-1.3.S-trlnltro-1.3,S-trlazine
1.3.S-Trlnitrobenzene
1,3-Dlnttrobenzene
Methyl-2,4,6-trinitrophenylnltramlne
Nitrobenzene
2,4,6,-Trlnitrotoluene
2,4-Dlnltrotoluene
2.6-Dtnltrotoluene
o-Nitrotol uene
m-Nitroto1uene
p-Nitrotoluene
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LfL:-;;L.OC:;;A-;T..I..D;-N..(;;""-i'M.;:;.....-_"'--'~:::...~~:.E=-_M=A!:l~~D -l'.. "FA~U\FLAC\TI\lUR;R'S IDs~o;TION OF DRILL
r L DRILLING AGeNCY t-'t 0 '-J

U5A COE WC::S IS. TDTALND.OFOV~II- I~ Al1.!"'.o·.......D

5. NAME OF DRILLER
EtAS.T'e ~ovJl\.( ' .. ~L~ATIONGRDUND"ATER

C. DIAECTION 0,. HOLE

IZDYIEIIITICAL D'NCf.'NIEO 0&0. ",,.01ol "'~RT.
t5. DATE HOLE

Alllt

IHOLE NO.

RDiARKS
(1)w."'inII ' .... __.10...~ 01
~ etc... " -I4nJIJC&ttd

•

1-\ - tJ 11

1530

Ii - JJ U Qe"cl,,,)

@ 16G~ =.Q..

"'..rc"?p~" :SC~I'L'''j)

STll ...rcb VJ/"3" HOLLo ....

5 re-m llu'1e~~ ti'. fO.O~

H-/JU

/510

S£l"'f'l£O W 1"3" S\-\E"LBy'

\\.J.~ ?U&~E!:> 1..0/
K e.Ll.'l e:)(\RU~EQ

50\1...· 5 K'",~

'5ct '" f' \.c..s W I!on:..\1I.."S

"5~e.\.. I<""'~ .
\-\-~u K«;. A.~"'j ~
\\..\.45 =-..Q..

\.0.1... i;).... ~.,") ,

.,n..LU"'~ 'i.O
'2..l..\ hri. q.ca It---

IA

'CoR'E BOX 0,("
R~~V. SA~~L"£

lEfty . NO.

'. I

PROJECT

'e. TOTAL jfORE RECOVERY FOR eaRING.

... SI~R~~~T~.•

1'. ELEVATION TOP OF MOLE

GL"',/6V SoA/.1J)j

frled.uf'"\ -,.0 C=.ClR.~'=:)

CO e.ow,J , "TeA.lE 0;::

~"t'~ q"C'"e.-L.

CLASSIF'CATIOM OF MATERIAU c/

~-J

\N.""" e.I-.<.~\
~RCl."LL.

e.. L L CA " c...l<>" I

01C"'-.JN ) $o""c. S«.'\cl)

lit-Ace of R..,oTS.

NIP.
tllIt
50.0'

Sc.

:::.c.. C-lA.'"'\I?"l Sll./ol.\» ",Of;

~ "",,,,0.,,-,-,,", \ ~Q.:: ...""':.

~
I~

::
-
~

2-=
==

=10 :

ELEVATION DEPTH LEGEND

• THICKNESS OF' OVERBURDEN

.. OE.PTH DRILLED INTO ROCII{

t. TOTAL DEPTH OF' HOLE.

E~~ !C?~M 1836 PREVIOUS EDITIONS AR~ O.SOL~TE.

86
Appendix B Boring Logs



.. ,,, .f··" ' .•.•' ....:",:. •... i.'•

DRlWNG LOG ICon' ShHtl!....AlOl .... Of """.
HoI. No. 04Joz.-o3~<>_JlCT

IMTALUt.'hOH - ...... ':Z:"Nw<:;c. ~AN€.· Me. Co.... I~ f\- ~R.G-t: N""S,c.. CRPtNt:=' Of -z-m
ClA$$lfICAtlON Of MAtHWS %COU lOX O. IfMAIX$flEVAT10H - l!GDlIl

(~)
IfCOV. S",UI.E

(~'~if~~"flY NO.. \dll c d c r «

~
$C. C(~~ .,;:........ ;) So Cl'loLIC C.Iul" '\ Si)
~~'-r A-S -A~"c.. ~ \0' To 1"", s' ,

-= ~'"tt> fPeD S_\>L,;' 5
: <:",,,,,\- - o.u~£;:b

IS""::

"2
1
~

C.L '-c.o " <:..L .... '1. 1 'Gttc_-'

~c.:."e.11 *\''''It.o...t-t£" el=
<2..h.t._~ r..-cV'c.-( •

2.5-=

~
~,~~ ~o"r\ c...

'1r~, ,... .,..,...-s- .

30..:
::

- ""-L G>I'C..'{ I <;;..,. ",[ '1.
: <;, • '-..,... •

35""::
-
-

-::
:

I.J~
:
:

~
lI5"'::'

-
~
--

5~ - 'I.~. - ~.,....,-o" 0 ..... ..... .:::.u: s"o. ",' ~.:::tLE ",Cl'l_l"Q,~ e ~AI

J
-

...:

~
....::

~--
e.G fORM ~o... . 'J!R r r ,n·,·raOlJ ...................... .. ........ _.oc

INIOlI NO.
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nOt. "0.0 ifiOz. -04-\IDIVISION INSTALLAnON I~HEETIDRILLING LOG NOR. 1)1 V . NwS.C.-C.R.tl.Iolt: 01' 2. SHEETS

t.....OJ£CT l~l,;o..lMU ~ 0'"11.0"l...1 '0. SIZE ....D TTPE OF 81" ~., SHEiLa., TlJ6<=" ..

NIllSC.- C:~LII';" • Net'"", 1.~+-4 <=oRE,E" II. OA'Y_'~ N l"'IIIC1"~; - -.
2.. LOCATION (~"..,...s,.kIn) JIlSL

~ Mitt> 12. MANUFACTURER'S DESIGNATION OF' DRILL

J. DRILLING AGE:HCY F/4'l.J/V''j /S'OC
IX~ ColE Wr=-S 11. TOTAL NO. OF OVER- I~AT'L:UID. UW_ED

.. HOLE NO. (A. -'to... on dr• .., "".!. VO BUROEN SAMPLES TAlCEN ! 2- : I $~/'-

.... tu• ..-.J l 0'-/.02-0'1-'10
, ... TOTAL NUMBER COAE BOXES JI//~L MAllIE OF DRILLER

i!!U;.sn Co 8/i'ow}./ 11. ELEVATION GROUND WATEA

6. DIRECTION OF MOLE I";,j:U;V/rc:; ICOMPI.&TIlO
II. DATE HOLE : o,,/Jl/o:'-I?o(g]ylbtTICAL O ...CLINCO Olle;. ~lItOW va"T.

17. ELEVATION TOP OF HOLE
• THICKNESS OF OVERBURDEN III/A

11. "TOT AL CORE RECOYERY FOR 80RING ";/If ,
I. OEPTH DRILLED INTO ROCK 0.0' I~~"'TUAEO~OA •
I. TOTAL DfPT" OF' HOLE 5fl.Y/ Aa.~ L ~
ELEVATION DEPTH LEGENO

CLASSIFICATION OF' MATERIALS I~ECC~'tt: ~:::~ REMARKS
(D..crtptlonJ (DrlJIJnI t .... ..r. Jo... -""h 01

o b
ERT NO. -u.rl""" .tCo. II .,.nJ"und. < d . f •- I5c. C.LI>o.'-\.E-'{ SAI...\D, 5<>._~l..d. W /1'--- ~It--!E~ l'I\Eb,,·..."'t St-l .....lli Tu"'c p"'-SriEJ:>

-
~<>u.> >-l ,-rll.AC.E 0 l=

[ill
"Wll<:"'l..L~ e"T2.ul:>ED

1 d-." ..-r ~t'"(\"' ...,- •
So\L. "S '''~t. sa. ...... ('\ ..s..
W I~I"-~.s Si"EEL.

1-: k'\\+E!.. , .
\-I.-t-lU Q....,d..~~ Q.T

~
O~3c = 0--

\"..hT~ <:'oc.Q:c..~ \.1).1...\:>..... :...'),

~Q.",>J. ~'''t£.s ~ ;:>o2.IU-I"j .!:.s:.

2.-=

1]
P. .<:I. 1-0. .. R.e..d.~ 5

~
'"TQ.ar.c.C' o~ W"~"'t4",".,.l ~.
e....::,,4~£. ~,","(itt"\ BA<.lc'f,Il<.l \-I.oL\;'~s.·'2.cs.-= ;,...) \"T\-l.. v.>OOl>

Ct.f'..a..c.. .... c.1<.L.:- .... S -r-ccL.S.

= o.t\d ~o.c...iO o~ IA f>us\J.Et) -ru. 6~

13 - C-I..o..'lEY so. ....1> • -r"c:> 3.0'.

= SIV\ SILT'{ ~c.oUei J S-'ofP':1I StO"""pl':"'j

= ,«........ o~ c..>-t>.'"\l COIJI r ~ w/3"

~
F=-\\1E 'T~ MEl>\Ut'V"\,.j

I-bLI.DW STeM.

UJ \T "- W COb) G-RAy. +l.UG-ER~

4 -

'~

5-:: .::
~ I

b-::
-
~
= i7-:: I

i
: I

-

-=
&~--

:

~

I9-=
~ I

I
/D : '1'.

ENG FORM 1836 P~(VIOUS EDITIONS ARE OBSOLETE.
PROJECT IHOLE NO.
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DRlWNG,lOG (Con' ShNtllRf'l.t.nON IOl' Of -..

.u.-.- QASSI1ICATION Of MATEIW$ 'X..ECCOOlv~ ·S~l..,O'E·
flfVATION Of"H ~ (~) ElY "'NO.

• tn. cdc (

5M S"~Tr SAND) n~~

If~ c.L4Y I PING TO

lI1E1)iUKl J IN I T"H w~

GRAy.
1.10 woar>.

-
-

tlO"":

I""" 2.
Of 2. Ilft1S

t£MAUS
(DrillitI, "'0 -.J4? •• .", .,

_,.",..". m •• i/~.')
«

Sc.4LE. c.J.u,,,9 eo/:)

Q'T" 10.0'

c.olJ'r ~e ""13"
\-\cUJlw ~"'\

ta.Uf:,E9.S-

-
-

ENG FORM '0"1£_& fSR 1110-1-1101)
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Holo Ho. Ol.( /0 "2.-05- 'f.
DIVISION \ INSTALLaTION ISH~ET I

DRlLUHG LOG tJO!<. 1)\V IJWs,c. cRPt-l\lE Of' z.s..""TS

L OIRECTIOtI OF HOLE

~ V-:"TICAL OtNCLIHEO OEG• .,...OM VERT.
II. OATE MOLE

n. ELEVATION TOP OF MOLE

1-11If te. TOT AL CORE RECOVERY FOR """lOG AllIf
C'. CO I It. ~TUREOF1"SPECTOR

35.0/ ...:;?~WJ •
8. DEPTH DRILLED fNTO ROCK

to TOTAL DEPTH OF HOLE

1. THICKNESS OF' OVERBURDEN

\'i:.ALES 0;= ~Lc.s~:(

",,,-.1 "'<-"hI s

<;,0\,\,"-<:> 50" ~ ?l:"J
C.ooJ'T u.oLE: WI
\\'>\.1..0..,) s ,E:IV\

II-U-GrE; R. 5...,

r--

IA

~b ?<=~ qR.o.va
a.'\. ~ woo\:).

Lc,>,.,.') Uf'-'j,
'Drov.::/'i J $ .. ~J'1 \

"eAt.£" cl'" -Kco"""

v-:>\~\"" \."DO;::'

L'.....T~ s.~\\...

CoL

ELEVATION Otp'fH LEGEND

~Nr. ~nou, ... ." PRO.JECT' I HOLE NO.
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.,1 brtAtI)N 101' Of MOUDRlWNG LOG ~Cont 5heet), . Hole No. o~/oz.-o5-Cf(J

l!MAD:S

(D.:::::t.:::....":';:.tz,~ of

II

sc.M£" eho",€'C
G..T Ic..O' 121'\d.. 52.0/,

Co>-i'\ ~<:>\..e: w/
~u.oW $"'I'C: l'v'.

~U&eRS-

~ COl! lOX 01
IECOY. $AM"'

IIY NO.
c (

ClASSifICATION Of .....'UlId.S
(~I

dIii>

940 FORM "....... & (f!R 11 10·'·11011

yc-=
:
~

')2.=---
-=:

1'1 -

I
I

t
IMOll NO.
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B12

HoI.N... 04/az.-c:>tJ.A ""

DRJLUHG LOG IDtVISl';iOR. OW·
INSTAL-LAna SHEET I
. NvJ5c.. - CRfH.1E O~ 2 SMEna

t. "tOJECT ~ -:'WMU.Mr,O'-\/oz. \ 10. SIZE: MD TYPE. M etT --.s I SHt:L8V ruBE
No.:lSC. Cl2fH-lE" : Cl\M,SI+ G-OR&€ t. ~~.u. ,_ L~L' ~ ..~•••~."... _...., .

12. LOCATION(~.. .,.s,.,Nn) MSL
SEE M~P ,2.. MANUFACTURER'S DESIGNATION OF' DRILL

S. DRILLING AGENCY ~l'l.\\..ltJGr ISoc
lisA- c..oE WES- ts. TOTAL NO. OF' OVER. 1~ ....e. lllIecg

... HOLE NO. (A. doMt ......... tU'.

O~lo"Z.-ob-CjO
auRODIIAIiIPLES TAKEN 2. ~: :. 2.~on..

"IIJ.~ 1
/oJ/AL NAIIE OF DRILLER

, ... TOTAL MUMBlER CORE BOXES

EL",,,,,\c. B~~~ 'I. ELEYATIOM QROUND WATER

.. DIRIECTIOM OF MOLE
II.. DATE: HOLE 130/;'T/QO !C~/~TI:D.Ie

ISO.VClllITICAL DINC ....HEO DIEG. ",,,0.. VIE.T. : 30 oc.r C/o

"'fir
"~. ELEVATION TOP OF HOLE

1. THICKNESS OF OVERBURD£N
!JIlt

... DEPTH DRILLED 'NTO ROCK ('). r,
.a. TOTAL CORE RI!COVERY FOR BORING ..
tt.~~URe: OF ~CT()A..

to TOTAL DEPTH OF HOLlE ~O.O I '1..f.LVj

CLASSIFICATION OF MATERIA.U ~~vE :::p~ ftDlA.RKS
ELEVATION OtPTH LEGEND (J)••criprb\J R COV- (DrlJ/.., t.... ____ 10-. dept" 01

tJb
ERY MO. ......rfnlI. .tc:.~ " ."nWeand. . d . I •

~
$M SIL"'1 :5.At-lb

J
BR<>..,,,i, Sc.""f'LEI:> WJ 3,1

tF',Jc "-0 ""~bJU""" W,TJ-\ ~~ELe.y 1"ll8C ?",SHED

ROoT So 0 [ill w I Ke\.Lr E 1.iR/..l.4)EJ)

SO\L.

1-:::
~ kl"E"O sa.i>"I~i~ ~
W (STAI/JLE!>5 STEEL

t:: 11\ 'tC(\,I=ES, •

t--- W~L. "Du. ...',_~/

:: 1\1\\-'1 'S.'\.T,-\ C-L"',"\ J ~lt ''-L,U(;. 300,
e.e=-v->>1 ,"'-""Tn ~",o.Jd . 24 I-.r5.~

~

[ill R<Ad:t\~
~ \-\- /..ILl o..T ::

\330 -:. ..Q.. rJ """" <"~'\..."'T,"\ ~c:.""clJ 'A.,toJ J

2AF\Ne ') v..J,""'t~ e.,-... t.l< t>uS\4-"l:"t> T .....~e; to
1

se...-.s. o."d <:...L",,,\ ""3.0'

~
\..-Ptt.,-,\cR.s.. ,

Ree.d.:"S ~\-\-I.\.u «.-t

:: 'i>\' ?O."Li ", ...d.cL ... ~",l, Il.\oc..> =-2.-
...... toO) c.o",,-sc: i ,ltA<£ ::4-::: o~ '0\0.0< s-<-C'".•.........s,;,.

~::
- 'SIV\ '5\1-'1 '$.,.N D J •

.. • >

= q,p....c"':"'J ~\"'j;/m.d,,,~

s.-= IN. ~t\ ~U~\ ~-n::\(\;~j.

~
~

t'1..,l SKe:i:> "TU.'e.E To 5.15'

STOP?E:b ~c."'f'\rJS ~"-
CON°' I-I-oLe wi

~
'5<:- c:.. L."''1e'f 'SANdJ \l.ol..l..c::."..:) ~IV\ =-
~\NE ~ M,zd,v...-\ \o;:)~N f\uG.~Il.s.-,

~
-==7-:::

::
= 1S1' t>o<>2..~ 9Nl.d .....d

~- s""d. ) ~AJ\ll COC>RsE.
$ -

.~ ~

1-=

~
B-llI () :_..- --_.... PROJFC:T HOLE NO.
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DRlWNG LOG ICon. s.....II-..""" - Of ...... Hole No. O,//ol.-of,,-90

IEMAaJC$
(Drill., "t. ..m- Nu. ~-t
........... I'k.. i/1ip;Ju.'j

I

l-l.CLE ~1"'C.-kL

c;.+ i>rJ...~r~..,.1
\)"p"l" ..... of S~.I:) '.

~OIJ'r ~c 'WI
\I.()~()W ~l'v\

~UC=r'SR£-.

SQ. 0'

$/'"r'j 5 -rNa.)
Fi I'IIc)~ r,J hi 77ftv'.

((oo;z.L Vl e, r-co dcd
$<:; "d) G-R~'1 ~
c.=a P-";;- •

'lie!::,! 5'dvr~ 1-< cI
$and. •

B-12

sp

:
:

~
:

-::
:

]
i

ClASSifICATION Of MAot!1w's ~f~~ ~~~~:
euvA_ Of"" IfGelD (~) fIT NO.

•. I~ cd' (

ING FORM .o-t... (ER 1110·,·/8011 I""" NO.
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814

HoI. He. 01./ /07.-07-'
IICNVlSIOM

."STALLAnON I~UT I
DRlLUNG LOG NOR p\\} IJv.I!:. c.. c.R.A-AJe ' Of' ,'Z. SMUTS

I. ~QJ~ = 0"'11 0 '-) 10. "ZE AKO TYPE 0 ... elT "'!. S HE'LI!J'F '7V8e-
'p'!ws.c.. CRAklE: Mc(o.... ul-l 6-o~c;.s ,. gATU_-"" --

LOCATION (e::.-ct..,.. .. 6,.,1Gn) MSL.
SeE' AMP 12.. MANUFACTURER'S DESIGNATION OF DRILL

J,. DRILLING AGENCY FA llllJG- ISo.::>
USA Co€" Wf:5, II. TOTAL NO. OF' OVER- r,r.•:&.&A. A-"'TL! """', .........0

4. MOLE NO. CAe ........~ HU.

OL//oz - 07 - 90-.dw.-...,J 1
BURDEN SAMPLES TAK'I!N 2. : I $tJ( L

5. NAIlIE OF DRILLER
'4. TOT AI.. NUM8ER CORr: BOXES Al/I}

£LAsr/t: 6'/f'oWM , ... ELEVATION GROUND WATER

50 DIRECTION OF' MOLE IST~iA.TII.I)'/j IC~.w;~i'~'1. DATE HOLE: ioz Alel! 'i~ ; OZ.WW '10JSErVlEitTICAL D'NC""t"'IEO OEC. "'""ow vCRT.

AIM
17. ELEVATION TOP OF HO\.E

7. THICKNESS OF' OVERBURDI!N

0.0 I
'a. TOTAL CORE RECOVERY FOR 80RlNG IIIIIf ~

eo DEPTH DRILLED I..TO ROCK
't~TURE OF:?!l:'::;OA

t. TOTAL DEPTH OF HOLE ~5', '"I' CUU.-2 ,a.n....-:...
ELEVATION DEPTH LEGENO

CLASSIFICATION OF IIIATERIAU ~OJ'V~ ~:prt REMARKS
cn-........, (DrlIl".. r.... __...... __II 01

ERY NO. ...u-rift&, .tc:.. 1/ .,.nlIlCand. 0 ~ c 4 . f •

{
C-L Lc.",,, c.L~,

SC::"'f"c..<i. \IJ I~J

§~~""'N J s." n.d..t I
S I'-E\A~ "n.l f!>E t'u ..~e:o
INI K<-ti.l( E~\Rui:>eD

""\ItAo<£" of "'''<5+' L J] so,~. ~
Q.O'\~ e,l".<~~ '3r4vc..L. ';,l<";t\~ s"",p1c~

~I - w I S.~ ,>.lLEss STEE"L

-= K,,;~.s.. ~

~
";>u. r\: c-C\-\-c. SQf"rlt\.c.s,

l
~~c."'.
W~ L • .t>u.~~~ ,
VK\LLI"'5~

2

!l
·Z.4 hrs.~

~'
sc. c..L... ,\C'{ S,f1.IolI:>, ""'....", l-\-t-lU ReA.!:',,; ,,-t-
~ "'LE of c.h.. ~T

\~co '=, ~
~ Q.""U- "'-' .'T"" ___ ",T

L..l./>"'l \,..... '"1 E"e!. M.:6\1,,/*\

IA "?u:,t-\e-I:> \\.48c "t"'C -- $M. G-Cl~'1 ) f=\FVc \ S\L,..", :>~ c', =3 -

~
S<Wd. W",,",",," WOQl:>,

~TO?Pi::P SAM?\.i"')

~
'C.'H....o <,I:' G.U~t C-o",'r \-I.o\..E wi""ct Rubb..~ (no.. "<,/,

""~\.L•.,.) <;',E"IV\

~uG.e~...... ::
" 4 -'-::

l~
5 -::

== t~
~-=

t
~

-::
:

7 = sp (,..aA'1 ,C.OORS-€"'-
,?oo'LL,,\ c;ro..cl.~J.

~
I-

'SC\t\c\" ~

tg-::
--

-=
-

'l~ -
-

~=-=
= B-13JD : , ~

~....... ...""n,. _ ~ _ ..-........-- .. _. - .. ~
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DRlWNG LOG (Con' ShHtl!....:noo: "'" Of .....

ElfVATlON DEPTH

• 10.
~ ..'\ \ c.c><\ ... ~e- J
?OOIL,,\ '1 ~Ju:!
$<::",.\..,

MH. '5'L-r-y C.L"'I/)

~Ai'

B-14

'I. CORE lOX 01
IECov. SAMPlf

flY NO.. (

Hole No. o"Iloz -07-90
.. -( ...... ,

.~ .. IOf 2 SI«ns

IfMAaJCS
(DriIli., " •. -.In I.u. *"" ./

-diimt. "'. if ....JUa')
I

SCALI; u..""fcb ,
C(. IO.cI ""c1. 30.0

<'ohl', ~ wI
\-l."u...... 57'E'M

p..LlC:r€,R5 -

ENG FORM "0..... . (RR, "'H·"IIJIt
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816

HoloN.. OLI /OZ-of(;·
-I DIVISION

IIISTALLAnoN SHEET I
DRILLING LOG IJDR 'DnJ /JWSc. CRA:~E OF '2 I>lEt:TS '

L pt<<>.IECT. l:>"':' IV' U = o<f 102- ) to. SItE AND TVPI: CW lilT 3 S HELBv -rtJ~

Me LOMIS.,", G-oR.&E •• "MY_ , .... _MOW I
LOCATION (Coord..,.. or S,.,1anJ

T11RP
/YISL !

~EE 12.. MANUFACTURER'S OEStCNATIOH OF DRILL

J. OAILL'NG AGENCY
WE.!:>

!=/HLJA/& 1500
USI1 CDC ts. TOTAL NO.O'OVE"- I........, !-;s';;':*"&. HOLE NO. (Ae abD_ ....... UrI.

0'1/02-08-'1D
BURDEN "MPLD TAkEN..",....... ~

,t. TOTAL NUKeD CORE BOXES A/ln
L NAME OF DRILL£A

EU/S-n c. .BRoWAi .&. ELEVATION GROUND WATER

... DIRECTION 0,. MOLE
t50 OATE HOLE I'O;INOV/QO I COwP/;T"iJ~

QjVElIIITfCA\. DINC,"tNIEO DCG. P'tlIOU VERT. : 01 NOV: q{)

1J7lJ
17. ELEVATION TOP 0' HO...E

7. THICJltNUS Of' OVE.RBURDEN

0,0
'e. TOT AL COAl! RECOVERY ,.OR BORING. .JIlt .'.e. DEPTH DRILLto INTO ROCK
"._~UREO"~E<>TOR

I. TOTAL DEPTH OF HOLE 15.r) ~J

ELEVATION! DEPTH LEGEND
CLASSIFICATION OF' MATERIALS ~OJ'v! :f:p~ REIIIA'UtS(1).....,,._ fDrln.., r..... __• '--. ""11 01

,.,~
ERY NO. ...u.rhIiL etc.. " .f4lrUllcan(). c 4 . I •

~
C-L Le. ... '" u..."''i 5A"'fl~o ~ 13"
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= 0$0\\...

'-=
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~
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~
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\<.U',."'\ c.,-,\.u~
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ClASSifICATION Of MATfllAU '" COlE lOX 01 IfMAIICS
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~
$M eo",'· ~l£ wi I

,?o!>!O \IoL'1 Sa"e!..
~..j ~-rt=>-'\

-= A-L.lGt-.:t.~ -

:
II -=

~
I z.-::

:
-

/3-
:
:

-
::

/'f~--

i
1/15-

~C>'TTO .... l\al£ 1'5'.c'- Or-

~
~ ,

1

~
'~

~
--

-=
:

-=:
-:

-=
-
-

B-16
ENG FORM (eR IlIO·/·J801) <'\ .......... ", ..... ,.........

NOller I""" NO.D

Appendix B Boring Logs 817



818

HoI. MOo OL/ JD2.-0Q-'7

I
OIYWON

p\\]
.IISTALLATlOIll I...EETt

DRlLUMG LOG . fJ0R fIlWSC. C.RA~E . Of' 2. ...UTI

L ~Q,/ECT .l::'_~~U *Cl/IOZ) '10. SI!E AleO TYPE 011' BIT. 0' 5I{EUlJ. rucK.£:
II/VJSc. ~. Me. ~'s\\ &ORG-e II. DAT.....

... L<>CAT''''' (eo-r..... SSE;"M~ll M6L-
12. MANUFACTURER"S DESIGNATION OF DRILL

.. DiA's':GC:~CYWE5 1=1411..\1..'(;,. \500
II. TOTAL MO. OF' OVER- I~ A-Tl..1 UHO"iU~.... :,L:,:O:.(~JeltDwn ........ tla_!

0L//02.-09- Cjo
BURDEN """PLES TAKEN 2 ; I L.

L MAIlE OF' DRILLER
.&. TOT AI. IfUIIBDt CORE IIOxa

£LI'1:Srt c BAfbWN tL ELEVATION GROUND W"TER !

L DIJll:ECTION OF HOLE
tL DAT~ HOLE. I'~'~/~r!qo ICO~/~I[T~i91

§UVCflIT.CAL D'HCL...EO OEG. POlito.. V ... T. :31fX.r 0

t'J. THICKNESS OF' OVERBURDEN "'Iff
n. ELEVATION TOP OF' HOLt

().O l
II!!. TOTAL CORE RECOVERY FOR BOAI'tcCO. N/~ ,

e. DEPTH DRILLED INTO ROCK
'~'7';':RE0;-::fHSPE~TORIt. TOTAL DEPTH OF' HOLE 30.0 1 L...d1~

ELEVATION DEPTH LEGEND
CLASSIFICATION OF MATER'ALS IfE"2:v~ :f.¥P~ REIiA-RftS

(D..c:rtptlon) ERY NO.
(DrlJlInI ' ..... ___ 10_• .",,, 01
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~
Sf> -r0.>.I.) c.Oc,~~e

\J,. -I\) Ll Ru,d :~j et+-
i'ooa.~ ~ro.c! ..d
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~
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~
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~
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I
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:

~
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DRlWNG LOG (Cont sheetll....AIO'.." 01 IIOU Hole No. 01-//02-0 '-90
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.,. COlE lOX Ol IEMAll:S

BfYA110N DErTH lfGEND (~I
IECOV· SAMPlE (D.;JJ;q ." _ t.a. "'Pt. "
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Hole No. 0'-1107.-10-'

l
etylSION IIiSTALL"nOtl IIH~£T I

DRJLUMG LOG .. NOR 1)111 ~W5C - c..R.fW£: 1M z.. ...UTS

ezA5n (.. &e'tJW# tL £LEVATION GROUND WAT£R

... DIRECTIOM 0,. HOLE

[2'VIlIlllTICAL O .."CLINIEO 0&0. ,."OW VIE"T.

17. ELEVATION TOP OF' HOLI! ,

'e. TOT A'" COAE RECOVERY FOR .oRIMG­

tl.~ATUREOF I~CTOA:

.~tUt-~;) ..9:). A.

IJ/A

I·T~~TIEO.J

iOltlJOVtq 0
.... DATE HOLE

pIA
0.0'
30,0'

DEPTH DRILL£D ntTO ROOt

• THICKNESS Of' OVERBURDEN

•• TOTAL D£PTH Of' MOLl!

r-- --
IA ,?u,,~() .,.......e.c ~<>

<,.c'

1-1-- c..l <.t Rc.Q(L~9 a+
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BORING LOG
I

FIELD DATA

ProJecl NWSC Groundwater Study Site Crane. IN Dale 9 Sept. 1981
Location ~IcComish Gorge , Job No.4li=QlSO. llGRllL..21
Drill Rig _Eai.!!!!&.- Inspector J. Dunbar Operator C, Drake Surface EI M1..~ Boring No. WES-4 -1-81

I

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NUMIJER lWr FROM 'ro FROM TO FROM TO SAMPLER Pres! Cant

o 0
3 Shelby a 511 t ---ill!J. I-)---- .2.. Sept 0.0 0.0 0.5 2 08 T~~~. 5T bfown in color. slight

lA D,S 1.0 2 08 2~ 23 0 Jar moist. little cohesion. slillb,t__
1.0 1.5 a rit~Li~!!L and co!'-t~LIl§"..Qrg~.nlc_--
loS 2.0 20 mattex:.i .._.- ._-- --
2.0 2;5 120 ·Samole.1engthj 2.2'3 ft---

---- .-- --
5.0 0,0 5.0 7" Folding P

. ' ..
C1eanoutuger._...._--

-_.,,--_.-
2 . ,9 See..~ 5.0 4 5•0 5.5 S.O 6 55 *3"Fixed Pi~- a ST SiltY-Bsnd (SM); redd ish h"""'" in.__._-

ton ::iampler
2A 5 5 6 0 6 ')') 6.7S 0 Jar coloLL-very uniform. fine~graine~--_._.

6.0 6.5 0 little cohesiQ~drv
,--_ ..._._ .. ----- ,._- -----

6.5 7.0 20.. _.-_._- --
7.0 7.4 A.o...

~
2.P.!!!.I?le length; 1,75 ft- ~._---- .-

, ,

\ '-." S.Q 7'0.0
*7" Ho+low-

Cleanout\ stem Auger.. _.._--_. . <,

......_._. --- -- ._---

OJ
~
f\.)

»
'0
'0
(l)

:l
C.
x'
OJ

OJ
g
:;'
co
r
o
co
III

WES '014 ..
J AU ., .. 819 EDITION OF NOV 1971 MAY BE USED

1~3" Fixed PIston Sllmplcr .. )" F.P,S.
*7" 1I011c)\,' Stem Auger III 7" II.S, Auger
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BORING LOG

I
I FIELD DATA

Project Site Date,
l.ocation __ , Job No.
Drill Rig Inspector Operator Surface EI _____ Boring No. WES ..4-1-81

\

~AMI'LE DATE STRATUM DRIVE ~AMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS
NllMUER Y\Mr FROM 'ro FROM TO "'FR.qM TO SAMPLER Presl Cont

_.. J..__ .2 Sep ~~ 10.0 10.3 _~f.._S_.___0
~ SiltL.§.@d (SH>; reddish browp-ln-----

,.--lA__ 10.5 11.0 10.3 10.6 20 ~I.. ~L-Yn1fQ.rIll..-.fjne.=gr.ained-,(~_.--'---_.
11.0 11.5 ~Q. ,--- domina~£.!...Lglla!:.t~~.!.n.!.Lcoh~§'!Q\--_.__. _..__._- -----

_11.5 12.0 -.2.Q, -!!,nd Q!".Y L.. ~._.......--- ._---- ----- --
12.0 12.5 700 Sample length: O.b ft- Sample fel-.

back into hole .,--- .__0_- --- ,-_.
..... :::-

"-'" .......-. .-._. ._-_ . -
14.0 70.0~- 7" H.S. Auglr -- C1eanout; assumed stratum chan~.-_ .. _.__. -

..._._--- -------
4

15.5 15.0 16.97 3" F,P.S. a Gravelly sand ~SP)I reddish brownI:, 9 S~pt 14.0 15.0 ST._...•_..__.-
,'tA 15.5 16.0 16.97. 17. 20 20 Jar in co1or,J.!!!~_coarse-grllined.0._...._0 ._--' ...._-- -_.-

16.0 16.5 80 sand~y..f!.!1..£....£~.L. __!!l!&ht1v_.0 .. __...

11\ '1 17.0 120 moist. and no cohesion.-- ._--..... -. .-..--, -- --- ,
17.0 17.5 140

1- Sam~le lenS~~_I_~~1.-!_t--_. --- ---
----

19.0 15.0 20.0 7" H.S. AugE r C1eanoutl assumed stratum change._._ ... ~. __..

OJ
N
W

WES ~o" ..
JAN J. 819 EDITION OF NOV Ig'/1 MAY BE USED Sheet 2 of 5 Sheets



"

1BORING LOG
FIELD DATA

Project Site Date
Location . 'Job No.

Drill Rig Inspector Operator Surface EI_____ Boring No; WES ..4..h8l

~A\\I)LI: DAle
STRATUM DRIVE SAMPLE TYPE OF Hyd.

CLASSIFICATION AND REMARKS
. NUAUI:R l.r\M.~ FROM TO FROM TO FROM TO SAMPLER Pres Cont

5 9 Sep 19.0 20.0 20.5 20.0 22.05 3" F.P.S 0 ST Sand (SP)I brown in color, fine0_-·-___·
5A 20.5 21. 0 22.05 22.3 10 Jar to medium grained! slight moisture,---

-lLQ. .-1U 30 very l~ttle cohesion} and~0-90%

21. 5 22.0 60 qua~tz_sand .
.__ ....- --- .-

22.0 21. 5 90 _Sample le~gth: 2.3 ft.. __._-_.

\_...__.- .-.-.__ . --
24.0 20.0 25.0 7" II.S:' Augt I'

~. Cleanout: assumed stratum change.. .......- ...._......._. '---_.... -- '--' ------- -.--
......•_- ---_ .

_ .2___ 9 Sell. 24..~ 25.0 ~.1~ .27 08 3" FP.S 0 .iL Silty sand (SM) I brown in color-_.
25.5 26.0 27.08 27.3 50 Jar fine-grained, slight moisture, lit--
26.0 26.5 100 cohesion, and contains 30% silt.,---.__ . -
26 5 -.2l....O. 160--_._--

..-2..L.O -.21....i 180 -fu!mP..le 1en gt..h.: 2.3 ft--_._- .._-- ..
. . ..-,

30.0 25.0 --lQ....Q. .........--.- 7II II. S. AuS!( I' -- Cle.!1nou t: assumed stratum chan~e---
._.--' -- --- -_.....-- _...-.

llJ
r-.>
~

P
'1:l
'1:l
(1)

~
a.x·
to

to
~
5'
Ul

ro
Ul
Ul

WES
,.ou ....
J AU J .. 819 EDITION OF NOV 1971 MAY BE USED Sheet 3 of 5 Sheets
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BORING LOG
FIELD DATA

Project Site Date
Lobation _. Job No,
Drill Rig Inspector Operator Surface EI _____ Boring No, WES-4-1-81

SAMPLE DA 1"E STRATUM DRIVE SAMPLE TYPE OF Hyd.
CLASSIFICATION AND REMARKS

NlJMUER Tt~Jr FROM 'ro FROM TO FROM TO SAMPLER Pres! Cont

. ..1A__. .2 ...s~p._ -.:!O-t.Q.. _.._- ....liLJL 30J.2. -.3.Q.o-Q ]!L.~:L ~Lf...S-._ _.QJfi[. Recovered .. 0, 3~ f very mo!2.~__

30.5 31.0 10 sand/silt I brown in color, very. _--- ..__ . --
31. 0 31.5 20 f ine.::.&raine~~~__s...!.~.g~~_co~~~.!.~~:._.-- _._- - --
31. 5 32.0 ----- 50 -- Wi!.L~.~.~~EL!!.g~in at '32.5 ft..

.• 4'_'" .._---- ._----- .._---- ..... .,..~ . .
32.0 32.5 80.._-_ .._... .

.. __ .---'- .._- _. -----
30.0 32.5 ---- 1~..:.1.:.-A~g~ r -- C1eanout

. -- _.._.__ . ----- ---- .......•
--_.._--- .

~, .

.. -~ .- .... .2...~gQ.1 . 32.5 33.0 32.5 33.3 3" F.P.S. 0 S'l' Silt (ML): very moist, b'rown in----
HA 3"3.0 33.5 33.3 33.6' 20 Jar color moderately cohesive and--_._ ..- _._- .-----

33.5 34.0 -- 30 -- contains 1-2% very fine gravel.----_ ...•.. ..._.-- -_._. --- ---------
34.0 34.5 40 --~le len&!.h.L. 1.1 ft..... ..... --------_.
34.S 35.0 80 Los.~ 1.4 ft....... .._-' ------ -------

..._.-_... --- --
37. 5 32.5 37.• 5 ./" H.S. Aug -- Clea.!'ou t( r ---_..---_ .-------._-

. . .... .- ---_. _...

..
. ~

OJ
N
01

WES FOI<t04
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BORING LOG
fiELD DATA

Project Site Date

l.ocatlon . Job No.

Drill Rig Inspector Onerator Surface EI _____ Boring No. WES-4-1-81

~AI.\PLE DATE
STRATUM DRIVE SAMPLE TYPE OF lIyd.

CLASSIF ICA TION AND REMARKS
NUMOER ~~f!f~ FROM 'ro FROM TO FROM TO SAMPLER Pres! c.ont

y 22~! 37.5 37.5 38.0 37.5 39.55 3" F.P.S. 0I-~ silt: Arey In color L...!!!..2~t_-_.._---
9A 38.0 38.5 39.55 39.8 40

l- and moderately cohesive.--_._-- --
38.5 39.0 190 '--.
39.0 39.5 230 Sample length: 2.3 ft--- --
39.5 39.85 300

~

'" -...... ......
.2L.1- ~O~.L 7" H.S. Aug~ r ~. Cleanout .... ' '-...".,

---'-' ._- -- .__.
,---

..
~.,...--

/ 10 . .!OSept 40;3 40.8 40.3 42.48 3" F P S,-- 0 ST Clav silt: same mQist._._-.-.-

lOA 40.8 41.3 42.48 42.63 0~ ---
41. 3 41.8 0 --..._....---- .-- _.-.... -'----------
41. 8 42.3 10 .2ill!illle length I 2.33 ft

-'-'--- J-

.!!~.J.__42.3 142,7 20...__.__ .- ---
, .. --

lOSelU: Pulled auger and installed well._--
screen.

--- --

OJ
N
0>

~
'0
'0
<1l
::J
0.x·
OJ

OJ
o
3'
lC

ro
lC
III
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BORING L.OG
,
I

FIELD DATA I

IProject __N_WSC Croundwatur Study Site Crane, IN Date-lQ.2.~~ 9!H I
Location HcComlsh Gorge . Job No. 4'll-G150,l1GR2~fl2

Drill I R1!J _.J:'nlJ.!mL Inspector J. Dunbar Operator C. Drake SurJace EI~~ Boring No. WES-4-2 ..81

STRATUM DRIVE
..-'

5AMPl.E DATE SAMPLE (TYPE OF Hyd.
NUMU.E R 1~~E1N SAMP-1.,ER

CLASSIF ICATION AND REMARKS
FROM 'ro FROM .. TO FROt,! TO ", Pressront

I·., .
280.. l ...___ H!~~1!i _.Jh.Q.. .-M...~ .JhL -.L1L _~?h~!.!?'y-' ST Gravelly ,and (SPJL bro~_!!!~f--.--- _.

0.5 1.0 1. 27 1.47 Tube 24C Ja color, drYI fine to coarse_________11\ __..---' -- -- ---
---- La 1.5 30C 2rain~d with 20% fine t~_~edi~~~'---'- .--

_._--
.'-_.~."---_.- _w..~ --_._--- ---_._- --l}~-- grav!~l and.no cohesion. -

2.0 2.5 - 35C Sample length: 1.47 ft .-.--~ .

.--

--_._- --- ._.'.. ----- --- ._-------_.
0.0 5.0 .J~ Folding. Auge_ Cleanout.

......... _... .._._---- .__ . --- ----_ . -
_.:'::'.....-..

......_._- --_... - -
2 1Q~£E~ 65.0 ---hS 5.0 5.9 *3"Fixed Ph - 0 -2'1' Gravelly sand (SP): browrf~in._ .. _.. -- . --- ---- ton Sampler
'2,\ 5.5 6.0 5.9 6.1 20 Jar colo~ry, fine to medium

• --'0-_"'-" ---_ .. _-- . '---
..----~. .~. 40 --8.!ained with 10% fine gravel ~.... --- ..... ...•._-- --- ----_. ----_. ---

6.5 7.0 60 little cohesion....._... _.._- ------- - --
.-._..- .'._. -----_. --I--.L. ~!!!.e.!.~ length: 1.1 ft- .. suspect

loss..._.•..- --- - --,
•-.- --_ ...... _..-._.----_. ----.-

8.0 5,0 10.0 J~"lIol1ow S~~. C1eanout.-......_.... ._ ...._- -_....--.......-- -._----Auger .
l...--._

OJ

'"'-J

WES 10HM

• At' 't 819 EDITION OF NOV 1971 MAY aE USED *)" [o'ixed Piston Sampler·)" F,P,S,
"7" Hollow Stem Auger· 7" H,S. Auger

Sheet 1 of 4 Sheets



BORING LOG "

FIELD DATA

Project Site Date
Lac 'alion . Job No.
Drill, Rig Insflec tor Operator Surface EI _____ Boring No. WES-4-2-8l

SAMPI.E DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd.

CLASS1F ICATIOH AND REMARKS
NUMOER I~~1N FROM 'ro FROM TO FROM TO SAMPLER Press :::ont

,_.._~-,-- !.Q~~~~ 8.0 10.0 10.5 10.0 11. 97 3" F.P.S. 12 ST Silty sand (SM): brown in color

_.1{\_ 10.5 11.0 ~1.97 12;23 2C Jar slight moisture, and slight

11.0 11 5 30 cohesion.
,-,

11.5 12.0 90 Last foot is fine-grained,_._..- ---
12.0 12.5 15C Sample length: 2.23 ft

1-

---- --
70.0 15.0 _?~_!L.h-Aug ~r__ _~eanout

. ,- ..--~..-_. ..._---- ,---- "--
_.__ . ._-

.- .. _. - ____a --,
. .lI, ,0 ,. llSl.:p.t ...1.5....0_ 12..&.. 15:5 15.0 16.60 .~L~~ 0~ Clay silt (ML) I brown in color •--

4,\ 15.0 15.5 16.0 16.60 16.85 20 Jar moderately cohesive, and sligh~.__ ..._.-.. ..-. -_._-- --
16.0 16.5 40 moisture. Lost last 0,4 ft : I--'.'- _._.. -_.-_" -- ,
16.5 17.0 100 Sample length: 1.85 ft ;

..._--- i-

17.0 17.5 180
:

. ~.,_..__ .. -.._-
,

• I --
i 15.0 20'.0 7" H.S. Aug~r - Cleanout--

--- ! .....--- ,,

-

»
"0
"0
(l)
:;)
a.x·
OJ

OJ
~
5'
co
ro
co
til

OJ
N
co

WES FOH ...

J AU 't 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 of 4 Sheet!~
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BORING LOG
FIELD DATA

Projec· ___ Site Date
l.ocati,m ____ Job No.

I Dtill Rig InSflector Operator Surface EI _____ Boring No. HES ..4-2 ..81

~Al.iPLI: DATE
STRATU~I DRIVE SAMPLE TYPE OF Hyd.

CLASSIFICATION AND REMARKS
NUklll~ R TAKE~ FROM ·ro FROM TO FROM TO SAMPLER )ressront ..-.19£

l!~£e~ 20.0 20.5 See l elow 3" F.~.~_ 2~_-- _Lost s8".!p!e. ------..._. _._ .. --- --._-
20.5 21.0 20.._._. ---. .

.1.l.&. 21.5 50--_.
i 21. 5 22.0 70._~.- .. _ .•.. ~_._-_ ..--_._--- -- -- - .:-

22.0 ~~ 130..~ .~..__ .._. .--- -_._._- -- --
..._-_.... .------ -- --- _. ._.

SA ~.L~.~I?.~ 20.0 21. 5 20.0 21.5 Standard Jar Pushed splitspoo~-c18Y silt: (ML)~-----_. ._-_.
-SjJIltspoon

brown in color. moderat~~~.-_.---------... ... .•. _.- ._-_._.
...

--- -- cohesive, and moist. Water· was.... _...-.- ----- ---
• visible in bott9.~ of hole •. ._- .'--" ••• 0" ____ •• .-----

.... -_ ...... ._0..__" ._- ---- ._- --
22.0 20.0 25.0 _~!!..S. Aug >r C1eanout: stratum change assume.........._..- --_.. -- ._--_. ._._--- -_.

. ... . , _...... ..-----_. --_.- ._-- .-_ . 1-.

6 !!~~P.!: 22 .0 20.0 25.5 115. a 27 .05 3" F,P.S. 0~ Silty sand (SM): grey in color ..._..-----
6A 25.5 ~:.O ~J. 05 27.35 10 -!~ very fine-grained sand, u~ifo~~_.._--

26.0 26.5 50 moderatel~ cohes~and moist.. . ... ._._- ---- --- ----- -------
26.S 27·.0 100 Sample length: 2.35 ft

OJ
N
co

WES ... o .... u
J A tl ,. 819 EDITIOH OF HDV 1971 MAY BE uSEO Sheet 3 of 4 Sheets
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BORING LOG
FIELD DATA

, Project Site Date '.

I L.oc alion Job No.
Dri·11 Rig Inspector Operator Surface Et ____ Boring No. WES-4-2-81

,

~AilE DATE
STRATUM DRIVE SAMPLE TYPE OF ~yd. CLASSIFICATION AND REMARKS

HU IER T~~~Nl FROM 'ro FROM TO FROM TO SAMPLER 'ressbont.

lL..Q.- 27.4 160 --_._--
.',

-- -
25.0 30.0 7" H.S Aug~- C1eanout._--

' __ 0_•••-_- • --- --
-:.l_ l1S~~ 30.0. -lQ.:l- tlO.O 32.0L~LP.S. 10 ST Si~,~M); brown in colQI

.._?'!l._ , ~ .-1.lJLh2.05 32.35_ 20 Jar ver~-.!ine-grained, moderat~--- ---
31.0 31.5 80 ..

cohesion, and moist.
.._.. -.- -- -- -

31.5 32.0 120 Sample le~gth, 2.35 ft-_.._. ---
32.4 32.0 32.4 170.. - .. Left hole ODen overni2ht to---

monitor water level. Water on._-_. ._--
1- 12 Sept. 81. was at 19.9 ft..__ .-..- .._- ..

--- Installed well throu2h au~er.._.- .._.... --,--
-------, --_.

_.- --
.-. ..•.-..._-- ---------

\ \
CD
~
5'
10
r
o

10

'"

WES' ~UI ... 0'9
J"U ). 0 to,'IC>U (jf UOI/ .. 71 loI~y lit uno Sh~el ~ of ~ Sheets
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BORING LOG
FIELD DATA

..
Date 12 Sept, 1981Proj,~ct NWSC Groundwater Study Site Crane. IN

Locailon ~kC()mish Gorge Job No.44l-Gl50.llGR2l/22

Drill :Rlg Fa J ling Inspector' J. Dllnuur Operator C. Drake Surrace EI-i.6..6~ Boring No. Wl~S-4-3-81
.

$AMPLl DATE STRATUM DRIVE SAMPLE TYPE OF Hyd.
CLASSIF ICA TlON ANO REMARKS

NUMBE~
~~fJ~ FROM TO FROM TO FROM TO SAMPLER Pres. Cont

~ii ~'I' Silty sand (SM):_1___ 12SW 0.0 0.0 0.5 0.0 2.08 3" ShelbY Ke L, brown in color
1t\ . 0.5 1.0 2)08 2.?8 Tube 0 Jar damp fine-2rained .and moderAte

• 1.0 1.5 20 cohesion. Sand equals bO to 70%--
1.5 2.0 60 and silt eouals 30 to 40%

2.0 2.5 _... 120 Sample length: 2 28 ft
.,-

"'

4.5 0.0 5.0 7" Folding J uger Cleanout
..

~ 12Scpt 4.5 ~.O 5.5 5.0" 7 .13 *3"Fixed Ph- 0 ST Silty sand (SM): ~rey in 2'61or---'-' -_.:.....
ton Sampler

2A ;. 5.5 6,0 7.13 7. 38 10 Jar damp to moist fine-l!r.nined;~ Anrl._

6.0 6 5 20 moderate cohesion. Sand eoua1s-
6.5 7.0 20 60%-70% and silt equals 30%-40%,
7.0 7.5 20 Believe water starts at 55ft ...

Sample lengthr 2;38 ft' ,-
, .,-

_~.L 10.0 '~7" Hollow" tern - Cleanout
•.. ___t. ._-- Auger ..-

ttl
W
-"

WES "ORM
J AU ,. 819 EDITION OF NOV \971 MAY 9E USED

*3" Fixed Piston Sampler" 3" F.P.S.
*7" lIol1ow Stem Auger = 7" II.S. Auger

Sheet 1 or 3 Shet!ts



, ,

BORING LOG
FIELD DATA

..

Project Site Date
Location Job No.
Drill :~ig Inspector Operator Surface EI Boring No. \~ES-4-3-8l

SAMPll DATE
STRATUM DRIVE SAMPLE TYPE OF lIyd.

CLASSIFICATION AND REMARKS
NUMBER T,AJ~~ FROM TO FROM TO FROM TO SAMPLER Pres Cont

--L.-_ I?~pnl 10.0 10.') 10.0 12.3 3" F.P.S 0 ST Silty sand (SM): same as in no.?

3 10.5 11.0 11.83 12,.13 10 Jar except for more moisture.
~

11. 0 11.5 50

11.5 12.0 120 Sample length! 2.28
..

ft

! 12.0 12.4 160

",
"15.0 10.0 15.0 7" II.S AUI! r -- C1eanout---,. '.

When oullin\! weight out of hol1o~

stem BUger. acted as piston and

sucked sand in behind. Cleaned

out several times with !'lame resul

Used sol!tsooon to \!et samole of---
.. material and confirm if samo1e

,
was wet'

ItA USer> llS.OO 17.0 15.0 17.0 15.0 17.0 *Spl!tspoon Silty sand (SM)! nrev in color-
saturated. and fine-grained.

OJ
W
I\.)

»
"C
"C
<ll
::J
0-
x'
OJ

OJ
Q
:;'
cc
ro
cc
CIl

WES ~o" ...
J~N 14 819 EOITIOH OF HOV 1971 M"V BE USED fISr>litspoon" 1-7/8" 1.0. x 2 1/2" 0.0. Sheet 2 or 3 Sheels



Project_'_:_. Site Dale 1
I • I' . J b N I.Ol.il 1011..:.-._..__ 0 O. _

Drill RiU _ _. __• Illsnector Onerator Surface EI Boring No. WES-4-3-81 I

r
I

CLASSIFICATION AND REMARKS
TYPE OF
SAMPLER

BORING LOG
FIELD DATA

SAMPLE

FROM I TOTO

DRIVE

~ . FROM

STRA TUM

FROM Ir n

~I I I I I III I

~AMf'I.~ I DA 1E
NLJ/.IIIER TAKEN

01
g.
:l

<C

r­o
<C

'"

»
'0
'0
CD
:l
Q.x·
01

__._......-:._.__.,__1---_1__1 I I I I 1-I~stal1ed well through_~ug~r._.

. I.L.__I__I__I- I 1--1 I ~ I ._-

---1---1 I 1 I I 1--1 1--1 I --l
. ~'.

.._..-._-.":"_-I--I---I~I--I·' \ \. 1--1-1--------------_·

.--_.•~--. J 1--\ I I I ~I 1 ----l

._-_......·.. _.--1-.-·' 1 I I 1--1 1----\-1 I

.- ..----.....,.---1 I I
~.

..--..- ...--.-.-.,.----.--.....1----'---_·,.. 1-__1 I \

.- -.----....- .. -._...._-.-_.\. \ I \ I 1--1--1 I

.........._ --- ,--_·_,----1···_--,----,---_..\----1 1---

........ i ..... ---·.. ,·---,·----,·---1 I ·1----1 1---

···----·--·---1 I I 1--1-----1- I I I
_. - __ '_._00_" ._.__1 , 1 1 1 1---1---1 (

·-1 1 1--1--'-I I 1---·--1--1--1-- I

--_.•-_.,--_.•---1. I I I 1 1--11

"~~~4 819 EDITION or NOV 1971 ...... y BE USED Sheet 3 of 3 Sheets
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 28 Sept. 1981
(.ocatlon ~Qm1sh Gorge . Job No. 441-G150.11GR21/22
Orlll Rig J.ilil1n~ Inspector J. Dunbar Operator C. Drake Surface EI---12.3....:1..L Boring No. WES-4-4-81

~AMPLE DATt: STRATUM DRIVE SAMPLE TYPE OF Hyd.
CLASSIFICATION AND REMARKS

r-HnlU (R I~~lN FROM 'ro FROM TO FROM TO SAMPLER 'ress"'ont.

I ~HSeI:~ 0.0 0.0 0.5 0.0 2.26 2~~he!E.L 0 ST Cl~hU brown in ~ol.orJ_~!L..a.'"_._ -- -------, f-.

lA 0.5 1.0 2.26 2.45 Tube 0 Jar~if 0 E!!!.J2..!!gh t.!L!! t i fJ...L. ~~l!......__.- "-_&- ._--- -_.

1.0 1 5 0 s 1:!.&.ht.-.t.Q...ID.Qllil!.t.LcohillQll-

-- I 5 2 0 --0- - __SamE.!e length I '2.45 ft-_. __._-
2.0 2.5 10--

------
0.0 5.0 7"Folding A~

~ Cleanout
.•._- ...-- 1-

.. _---_.
.. 2 f~~~R~ ._--- 5.0 5 5 5 0 6 64 *3"FixeLfu =--!L .-SL _Clay eeL): same as-a~.e""--l..._·_·0_&'·' ' .

ton Sampler5 5 6.0 6.64 6.82 20 Jar
t---- --_._- --

6.0 6.5 90 ~mp1e length! 1.82 ft---_. ._-_.----- I-

~.5 7.0 130..-. _..,_ ... -._---- --- ---_. --
---_... -- .__. .7 0 7...LJ~-- .nO-. ..

I
_._ ...........

~

-
10.0 5.0 lO.OO 1~7"l1ol1ow St 'm ~ -S!eanout: str~tum change assume

1Auger
-_.-'........- .. .__. --

-I

OJ
W
~

~
'0
'0
Cll
::s
Cox·
OJ

OJ
Q
:i'
lC
r
o
lC
CIl

WES FOil ...

J AU ,. 819 EDITION OF NOV 1971 MAY BE USED 1~3" Fixed Piston Sampler • 3" F P S*7" . . .
Hollow Stem Auger a 7" H S A. • uger

Sheet 1 of__4 _ Sheets.
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'. \ BORING LOG ,
:';

FIELD DATA .
Project Site Dale !
Location . Job No, ..,

WES-4-4-81 iDrilIRlg' __. Insnector Operator Surface El _____ Boring No,

~AMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NllMllER T~~Er FROM 'ro FROM TO FROM TO SAMPLER Press I"'ont.

.3._..... ~8S..:ut _J.O.,O .lJL.JL 10.5 10.0 .. 12.1~ 3" F.P.S 0 ST S1!.Ll!1L) : brown~.!.fO!~~!lJ:_..-_.
;,

.... .11.\..:.. ... 10.5 11.0 l2.19 12.3l 0 Jar and 811g~t cohesion. ---...__. -----
ll...lL -ll...5_ 140 --.~~ens~~l~ft__":':-___..._-_.... ._-
11.5 12.0 0."',,' 160 .-.", ..

....._..__... ._-_. ._- -
12.0 12.3~ 210..-_.... ._-_.

.

._-_._- . "-"'--- ._--- ---- --
13.5 10.0 15.0 ~-'!.!.S. Aug~ --' .--Q.!.eanou t.... ... .' .~--_. _._- -_.- --- --_.

._..~ ~.-;,.,"

- . - .....- --_.... --
... -~..__ .. ~BS~Q!..-l1~ 15.0 15.5 15.0 16.7 3" F,P.S. 0 ST Sand (SP)! redd ish brown ::::t.n

I 15.5 16.0 16.7 17.0 10 Jar color . d!Y.L..f.!..ne-grained and
._--,--- -_._ .._ .----_.

16.0 16.5 20 no cohesion.
. ----_.- ... _-- ---_..

16~s 17.0 60 Sample 1enRtPj~Q_ft__.0... __ . --_.
------ J.1.0 17 5 JO_ -'--_. _.&..._._ ..•

. -_.._--
15.0 20.0 7" H.S:· Ayg at' - f--Cleanou t---_.

I
.,......._... ._--

tc
W
c.n

"'.'''''' Q1Q EOIT'''lN OF NOV 1971 MAY BE USED ~leel 2 of 4
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She;ets



»
"0
"0
(\l

::J
Cox·
OJ

to
W
0> BORING LOG

FIELD DATA

Project Site Date

l.ocation Job No.

Drill Rig Inspector Operator Surface EI Boring No. WES-4-4-8l

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMOER 1~~1N FROM 'ro FROM TO FROM TO SAMPLER Press Cont ..

.. 5__. 2.8S~u.t; --.~ -2.Q.....2. 2..O....L ~ 2,.1l8_ ~..J..~~ ..sI_ _Sand <SPt.:...-.b.r.Qwo.J.!lS.Q.lor. fi{l~

_... .5A_._ ~ 21. 0 22.08 22.4 0 Jar -.B!:.llln~_--9.ll~dv~~!lifQ!.~--------
.:.2:LJL _2..O...-.L 0 l----9.~artz ~and.--- '. ... ,
20.5 22.0 10 ~~!!!p!.~..!..~t h: 2.35 ft_.-_.- ._- ---
22.0 22.4. 120 ;

._--~

...-._-- ._-_..... ----
20.0~ 7" H.S, Au~~r

f-----L. C1.eanout...__._- ._-- ._-
.----
.__LQ__. 15,0 25,5 25.0' :l6.s0 3" F.P.S. 0 ST Sand (SP) I brown in color, very..

.!".

6A ~~.~~P..t. 25.5 "26.0' 26.50 26.8.0 .. 0 Jar fine-grained, wet , and uniform •..~
.__._-- ---_.

26.0 26.5 10 __W~ter in hollow stem auger at...--_._. ._.._.._- ---- --- ._---- --
26.5 27.0 30 .- 26.89 ft.--_._- ------
27.0 27.41 70 Sample length: 1. 8 ft-_._----_.- ._----
-
25.0 30.0 7" II,S. Aug~r r- C1eanout: when pull fng pItH!

.~._-- --- --
--- --- from ~~g~~~ came in,_. _ .•••••• a.

OJ

g.
::J

<C

r
o

<C

'"

WES
,. UftM
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BORING LOG
FIELD DATA

ProjeCt Site Date

I.oca!ioll . Job No.

Drin'Rlg Inspector Operator Surface EI _____ Boring No. WES-4-4-8l

~AMIH.E: Of.TE
STRATUM DRIVE SAMPLE TYPE OF lIyd. CLASSIFICATION AND REMARKS

tIUMO[ R I~~lN FROM 'ro 'f-:'ROM TO FROM TO SAMPLER
'ress Cant.

7 .
2~~~~ 27.8 28.3 27.8 ..?1.. 9~ .l.'~. F •p.! ~_._ 0 ST _Sa~ ~~~2_l~!"~'i!'.J._!..!-~':.:8!"~!!1ed 1_........ ---- ---_.- ---'-'-.-

.l§':.l_ 2B.8 19.90 _2.°· "--~ 0 Jar and wet.
. ._-- _._._- ... ._--_..._. --"_..._-- .__._---

.£!LJL .-2.2.....L __0.- -- ~l1mle le!H~.t..I.u_.f.l.~Q_ft._____....__._- ---
.. 19...3- .-2.9 ... 8... ---_.. __0. -- --.... ... . ... _. -----

29.8 30.3 40
1----=--_ .

.. _-_..- .__._.

30.0 35.0 7" H.S. Aug 'r - Cleanout..
~ ::;'.~_.. -...--'-- ._--_.

. e_.,··· __. ---- .;

.. ~. ---- ?~~<':P.J ..~Q:..~2 l~.:..Q.. .li:..~_ 35.0 31& 3" F.P.S. 30 ..sL Clay (CLl-.L..J,r,gy-i..n_ co lOL....!!QiL----
11,\ 36.25 35.5 36.0 37.05 37.3( .....1JL oJ.!!.. ~ll...!I nifQ.rm__!.!LJ;~~t ur e •....!n~__~.... _._ ..... ------- ---- -_.--•. .----- )Q~.Q.. _12....2_-- --- ._--_.._-- .1.QQ... -- . __.I.m~Qnil..§.t..~[lJ;;'L.J.- ---:--_._.__ .. ._-_._.

.. ............ .. _.... _..- --- .._--_ . .3~ .JL...Q_ -- _..__ .- .. ..l1Q.. -_. -.Sample l~ngthL..l.....3.Q_f..t··
37.4 1} ._~ 37.4 120

,
... . .~_ ... _.- ---_. -- ---- --------- - ....... 0-

,
.. __ ..... ._._._- __ 0

--- ---- ----------- --- _In~tllllcd well t!lrough auger.
........ .__._--

-.
......_._ ... ------ --- -

/

,.
..i'"

OJ
W
'-J

WES r''3AM
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BORING LOG
FIELD DATA

Project NWSC Groundwater Study Site Crane, IN Date 30 Sept. 1981
Location HcComish Gorge Job No.44l-G150.11GR2l/22

DrIll Rig Failing Inspector J. Dunbar Operator C. Drake Surface El 573.39 Boring No. WES ..4-5-81
.. ... . . - .. . .

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF lIyd,
CLASSIFI~ATION AND REMARKS

NUMBER
~~KJr FROM TO FROM TO FROM TO SAMPLER Pres! Cont

.1 30Sept 0.0 0.0 0.5 0.0 1.B 3" Shelby 0 ST Sandy clay (CL) I brown in color!
Tube

lA 0.5 1.0 1.8 1.95 0 Jar moderate cohesion, soft, and
..

1.0 1.5 0 contains 20-30% fine-grained san~.

1.5 2.0 10 Sample length: 1.95 ft
.:~

2.0 2.55 10

I

•
5~'0 7" Folding ~

' .
0.0 uger C1eanout

2 30Sept 5.0 5.5 5.0 6.36 *3"Fixed Pi! - 0 ST Sandy cloy (CL): brown in color
I 5.5 6.0 6.36 6.56 ton Sampler 0 Jar moderote cohesion Bof t. and COtl=

fl.O ~ 0 tains 407. fine to coarse-grained-_. --
6.5 7.0 0 sand.

7.0 7.41 10 Sam~lcng!.b..: 1.56 ft.

7.5 5.0 70.0 ""7" Hollow ( -- Cleanouttem
Auger

1-. - ..

l>
'0
'0
co
::l
0.x·
OJ

OJ

g.
::l
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WES "o~ ...
J A .... 7. 819 EDITION OF NOV 1971 MAY BE USEO

.")" rixcd Plston Snmplcr ., )" F.P.S.
"'7" Hollow Stem Auger == 7" 1I.S.· Auger

Sheet .I of ) Sheets
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BORING LOG
FIELD DATA

..
'Project Site Date
Loc atlon Job No.
prill Rig Inspector Operator Surface EI Boring No. WES-4-S-81

.•
_._'"'----'-

~AMPlE DATE
lllUAIUM lJUIV!:: SAMPLI: TYPE OF lIycl •

CLASSIFICATION AND REMARKS
NUMBER ~A<JKJr FROM TO FROM TO FROM TO SAMPLER Presl Cont

i 3 30Sept 7.5 10.0 10.5 10.0 11 ..10 ]" F.P.S'. 0 ST Silty sand (SM) I dark 2.rev to

JA . ' 10.5 11. 0 11.10 11, 70 0 Jar black in color, wet slight cohesft
. 11. 0 11.5 0 and trace of odor (organic/oi1J),

11.5 12.0 10 Sample length: 2.21 ft

12.0 12.42 10 Water at 9.5 ft after 30 min

7" H.S. Aug( r -- C1eanout:13.5 10.0 15.0 material came in when

Du11in2. olug from auger. "
~ '.~

13 .5 14.3 14 8 14.3 16.0 3" F.P.S. 80 ST Sandy 2rave1 (GW) t Qrey in color t

14.8 15,3 16.0 16.35 110 Jar wet, coarse sand (30%) and fine

15.3 15.8 115 to medium an~ular to rounded

15.8 16.3 130 unsorted 2ravel.
15.0 16 3 16./1 130 Samo1e 1enHh, 2.35 ft,.---

,

15.0 20.0 ~7" H.S. AUIH r C!eanou t I material came in when
;

pu11in2 plug from auger.,
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FIELD DATA
..

Project Site Date
Location Job No. ..._-

.Drill RiO Inspector __"_" _........ , .. 0pllrntor •.._. Surritct! £1 ____ UOrillY No. \~I,:::-ll .. ~j~lll

:~
DATE STRA TU~' DRIVE SAMPLE TYPE OF Hyd,SAMPLE CLASSIFICATION AND REMARKS

t'!UMBER \~'\fr FROM TO FROM TO FROM TO SAMPLER Pres Cont

5 30Seot 15.0 18.6 19.1 18.6 20.05 3" F,P.S. 70 5T Silty sand (SM): grey in color.

SA 19.1 19.6 20.05 20,35 210 Jar wet. no cohesion. and uniform.-
19.6 20.1 220 Sample length: 1. 75ft

20.1 20.6 380

. 20.91 20.6 20.91 450

'. Installed well through auger.

-
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BORING LOG
FIELD DATA

...
Date 8 Oct. 1981Project NWSC Groundwater Study Site Crane, IN

Location ~lcComlsh Gorge Job No.44l-G150.l1GR21/22

Orlll RiO Fuilinu. Inspr.r.lor.:J, DunbuL'.. " Operillor , .r.. nrlllw . , , .,.• Surrilce F.I " Ii79, ~/I , Oorlno No. , WES _1,-0 -R1
. .. .

SAMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd. CLASSIFICATION AND REMARKS

NUMBER
TNgr FROM TO FROM TO FROM TO SAMPLER Pres. Cont

1 8 Oct 0.0 0.0 0.5 0.0 2.14 3" Shelby 0 ST Sand (SP)· reddish brown in coler

lA 0.5 1.0 2.14 2;.-36 Tube 0 Jar slight cohesion dry uniform and
f--

1.0 1.5 0 fine-Halned.--. 1.5 2.0 50 Sample length: 2.36 ft
'( 2.0 2.5 140 ", ,

"
"

0.0 5.0 7" Foldin2 U2er -- C1eanout.
-'

'"

~. 8 Oct 5.0 5.5 5.0 7.08 *3"Fixed Pi. - 0 ST Sand (SP): brown in color sli2.ht. ton Sampler
2A 5:5 6.0 7.08 7.34 0 Jar cohesion, dry uniform, and fine

6.0 6.5 0 to medium (10-15%) grained.--- ---
6.5 7.0 0 Sample length: 2.34 ft

10.0 7.0 7.4 0

--
5.0 10.0 *'1" Hollow ( tem -- C1eanout

: Auger

to
~.....

WES FOAM
JAN ,. 819 EDITION OF NOV '971 MAY BE USED *3" Fixed Pi.ston Sampler Ie 3" F.P,S.

'l!7" Hollow Stem Auger = 7" H.S. Auger
Sheet 1 of 3 Sheets
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FIELD DATA
., ...

. Project Site Date
Location Job No.
Urtil Hly Inspeclor Operator Surrace El Dorlny No.' \~~S"/I-II-1l1

..... - ,.

SAMPLE DATE STRATUM DRIVE SAMPLE TYPE OF Hyd
CLASSIFICATION AND REMARKS

NUMBER
Y'gKJr FROM TO FROM TO FROM TO SAMPLER Presl Cont

3 8 Oct 10.0 10.0 10.5 10.0 11.71 3" F.P.S. 0 ST Silty sand (SM): brown in color

3A 10.5 11.0 11.71 12,31 0 Jar very fine-grained uniform slhh
, 11.0 11.5 0 damp, and little cohesion.:

11.5 12.0 0 Sample length: 2.31 ft

12.0 12.4 0

7u H.S~· Aug(r
'.,

10.0 15.0 -- Cleanout

..
4 8 Oct 15.0 15.5 15.0 17 .17 )" F.P S. a ST Silty sand (SM)1 brown in color

4A 15.5 16.0 17.17 17 .38 0 Jar very fine"2rained moist uniform,
16.0 16.5 Water at 17.35 0 and slight cohesion

16.5 17.0 0 Sample length: 2.38 ft
17.0 17 .38 0

, ., ..
,

7" H.S. Augl Cleanout:15.0 20.0 r -- material came in when

pulling plug from auger.

ly
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WES ,::..O..R~. 819 EDITION OF NOV 1971 MAY BE USED Sheet 2 or 3 Sheets;
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BORING LOG
FIELD DATA

,.

.ProJect Site Date
Location Job No,
~r111 RIg Inspector__ Operator Surface EI Boring No. WES·4-6-8l..

.~ - ._. .. . . - ...".i

S'AMPLE DATE
STRATUM DRIVE SAMPLE TYPE OF Hyd

CLASSIFICATION AND REMARKS
NUMBER ~~Klr FROM TO FROM TO FROM TO SAMPLER Pres Cont

t-'-

5 8 Oct 19.5 20.0 19.5 20.35 3" F.P.S. 0 ST Silty sand (8M), same as in pre.

; 5A 20.0 20.5 20.35 20,6 0 Jar vious sample-moist.
20.5 21.0 0 Sample length, 1.1 ft

21..0 21.5 0

21. 5 21. 9 0
•

20.0 25.0 7" H.S. AugEr -.l.A.. Cleanoutl material came in when
pulling plug from auger. "'':'ii,,,.

:::.!~

6 8 Oct '24.2 24.7 24.2 26.36 )" F.P.S. 0 ST Silty sand (8M), brown to grey ~ '1

6A 24.7 25.2 26.36 26.56 20 Jar color. fine-grained, slight cohes

25.2 25.7 50 uniform. and damp.
25.7 26.2 100 Sample length: 2.36 ft

..

..

26.59 26.2 26.59 130

Installed well through auger. l
I

._-._.,
..

on,

OJ
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w

w~s
~o" ....
JAN 74 819 EDITION OF NOV lUI MAY BE USED Sheet 3 of 3 Sheets
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C2

May 23, 1991

To: U.S. Army Corps of Engineers
Wilmington District
Attn. CESAW-EN-GG (Mr. Bob Magee)
P.O. Box 1890
Wilmington,NC 28402-1890

Subject: Performance of Soils Tests on Samples from Crane

1. Inclosed are 30 test report sheets for 15 samples from site
McComish Gorge Crane IN. on which particle size distribution,
Atterberg "limits, natural water content and organic content are
presented.

Jessie Oldham

Appendix C Physical Data
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U.S. STA'lDAAO 51[',£ OPENING N INQ£S U.s. STA'lOARO SlM: ~I.GJlS HYDROMETER
1 J

~ ~100
6 4 3 2 l? 1 "4 3 4 6 810 16 20 JO 40 50 70 100 140 200

0I I r
~

I I I I I I
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i'-..90
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. 10 ,

80 20

70 30\

~ 60 1\ 8
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~
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al 50 50 15
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20
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~t- t-- 9010

0 I 100.
500 100 50 10 5 1 0.5 0.1 0.05 0.Q1 0.005 0.001

GRAIN SIZE IN MILlIMET£RS
'",

COBBLES GRAva I SAND I SILT or CLAY II CQARS( I floIE I 00ARSr I t.£OIUIIl I FINE I

Ll 26 PI. 12 PI 14 IGS 2.70 EST
NAT W,70 12.6 ORG,;( 2.2

PROJECT MCCaMISH GORGE
QASSf]CATION

CRANE, INQAYEY S<\ND (SC), BROWN; TRACE OF GRAva

BORING NO. 04/02-01-90 SAMPLE NO. IA

DEPTH/8..E.V 2.5 - J.O DATE 21 MAY 91
GRADATION CURVE I LABORATORY USAE WES - STF/GL



'. .... :. . ..

SIEVE ANALYSIS

1 "hECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-01-90 SAMPLE: 1A DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

~L: 26 PL: 12 PI: 14 GS:"2.70 est WC: 12.60
~LASSIFICATION: 108

CLAYEY SAND (SC), BROWN; TRACE OF GRAVEL

OC: 2.20

C4

TOTAL WEIGHT OF SAMPLE: 238.8 gms.
?ARTIAL WEIGHT AFTER SPLIT: 57.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 1/2 in 12.500 100.0 .0
2.8 3/8 in 9.500 98.8 1.2
5.0 No 3 6.350 96.7 3.3
2.3 No 4 4.750 95.8 4.2
2.5 No 6 3.350 94.7 5.3
4.3 No 10 2.000 92.9 7.1

3.6 No 16 1.180 87.1 12.9
7.0 No 20 .850 81.6 18.4

12.5 No 30 .600 72.7 27.3
21.7 No 40 .425 57.8 42.2
32.2 No 50 .300 40.8 59.2
35.1 No 70 .212 36.1 63.9
36.3 No 100 .150 34.2 65.8
37.2 No 140 .106 32.7 67.3
38.5 No 200 .075 30.6 69.4

IYDROMETER:
RDGS TEMP
11.2 21.5 .0521 28.3 71.7
10.9 21.5 .0370 27.5 72.5
10.1 21.5 .0263 25.5 74.5
8.1 21.5 .0138 20.3 79.7
7.1 22.0 .0097 18.0 82.0
6.2 22.0 .0069 15.7 84.3
5.3 22.0 .0049 13.4 86.6
4.8 22.0 .0035 12.1 87.9
4.4 21.0 .0015 10.5 89.5

PERCENT GRAVEL = 4.2
PERCENT SAND = 65.2
PERCENT FINES = 30.6

EDE

Appendix C Physical Data
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US. STIfl[Wll) SlEM: OPENING tl IN<HS U.s. ST.oINOARD SiM: NJt.fElS H)'OROt.1ETER I

100 6 4 3 2 ~ 1 i ~ 1 3 4 6 810 16 20 30 40 50 70 100 140 200
I \11 I II II I I I I I I 0

90 ~
~t-
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I--.
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80 20

70
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~ \ 40~
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"
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0 100
500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.061

GRAIN SIZE IN MilliMETERS
1,1

I COBBLES I GRAV8.. I OO'RSE I
SAND

[--_.___ I

COARSE I fNE t.£OIUf,I I flNE
SILT or CLAY -~ .

Ll A.. IPI IGS EST INAT VI."!.
--- -25 12 13 2.70 11.8 ORG.;(

3.4
PROJECT MCCOMISH GORGE

QASSF1CA.TlON
QAYEY SAND (SC), BROWN; WITH GRAV8.. OW/E, IN

INSUFFICIENT SAMPLE FOR ACCURATE GRADATION BORING NO. 04/02-1A-90 SAMPLE NO. IA

GRADATION CURVE T LABORATORY USAE WES - STF/GL
DEPTH/ELEV 2.5 - 3.0 DATE 21 MAY 91

\



SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-lA-90 SAMPLE: lA DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 25 PL: 12 PI: 13 GS: 2.70 est WC: 11.80
CLASSIFICATION: 126

CLAYEY SAND (SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 382.2 gms.
PARTIAL WEIGHT AFTER SPLIT: 55 . 6 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 3.40

WEIGHTS
gm.

.0
27.3

3.7
2.2
6.9
4.8
4.5
6.6

1.6
3.1
5.8

11.0
20.8
27.5
30.4
32.0
33.7

ffYDROMETER:
RDGS
11.8
10.5
9.9
7.9
7.1
6.2
5.4
4.8
4.2

SIEVE SIZE
or NUMBER

1 in
3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
21.5
21.5
21.5
21.5
22.0
22.0
22.0
22.0
21.0

OPENING
mm

25.000
19.100
12.500

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0518

.0371

.0264

.0138

.0097

.0069

.0049

.0035

.0015

PERCENT
FINER
100.0
92.9
91.9
91.3
89.5
88.3
87.1
85.3

82.9
80.6
76.4
68.5
53.4
43.1
38.7
36.2
33.6

28.3
25.1
23.6
18.8
17.1
14.9
12.9
11.5
9.5

PERCENT
COARSER

.0
7.1
8.1
8.7

10.5
11.7
12.9
14.7

17.1
19.4
23.6
31.5
46.6
56.9
61. 3
63.8
66.4

71. 7
74.9
76.4
81.2
82.9
85.1
87.1
88.5
90.5

PERCENT GRAVEL = 11.7
PERCENT SAND = 54.6
PERCENT FINES 33.6

EDE

C6
Appendix C Physical Data
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I COBBLES I GRAVR
I~I SAND I SILT or CLAY IOOIRSE I mE t.£OIUM I FINE

11 25 PI. 16 PI 9 ICS 2.70 EST
NAT w."Io 15.0 rnG.~ 2.1

PROJECT MCCOMISH GORGEQASSFlCATIa-l

CRANE, INQ.AYEY SAND (SC), BROWN

BORING NO. 04/02-02-90 $AMPLE NO. IA

DEPTH/8.£V 2.5 - 3.0 DATE 21 MAY 91GRADATION CURVE \ I LABORATORY USAE WES - STF/GL -



SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-02-90 SAMPLE: 1A DF: MD3091 • DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 25 PL: 16 PI: 9 GS: 2.70 est
CLASSIFICATION: 144

CLAYEY SAND (SC), BROWN

we: 15.00 OC: 2.10

C8

TOTAL WEIGHT OF SAMPLE: 156.9 gms.
PARTIAL WEIGHT AFTER SPLIT: 53.3 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 No 3 6.350 100.0 .0

.7 No 4 4.750 99.6 .4

.3 No 6 3.350 99.4 .6
1.5 No 10 2.000 98.4 1.6

1.2 No 16 1.180 96.2 3.8
3.2 No 20 .850 92.5 7.5
8.3 No 30 .600 83.1 16.9

17.5 No 40 .425 66.1 33.9
.129 • 3 No 50 .300 44.3 55.7
34.6 No 70 .212 34.5 65.5
36.6 No 100 .150 30.8 69.2
37.7 No 140 .106 28.8 71.2
39.0 No 200 .075 26.4 73.6

HYDROMETER:
RDGS TEMP
7.5 21.5 .0538 21.4 78.6
7.2 21.5 .0381 20.5 79.5
5.7 21.5 .0273 16.1 83.9
5.1 21.5 .0142 14.4 85.6
5.0 22.0 .0099 14.4 85~6

4.1 22.0 .0071 11.7 88.3
3.8 22.0 .0050 10.8 89.2
3.0 22.0 .0036 8.5 91.5
2.2 21.0 .0015 5.6 94.4

PERCENT GRAVEL = .4
PERCENT SAND = 73.2
PERCENT FINES = 26.4

Appendix C Physical Data
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GRAIN SIZE IN MILL1MffiRS '.1

I I GRAVB.. IOOIRSE I
SAND I I

I,

COBBLES
l:QIRS£ I mE t.£DIUt./ I FlNE

SILT or CLAY

LL 21 IPl 18 PI 3 IGS 2.68 EST
NATW,~ 20.9 ORG,:; 2.0

PROJECT MCCOMISH GORGE
Q..ASSFlCATlON

mANE, INSILTY SANO (SC). BROM-l

BORING NO. I I .04/02-02-90 SAMPLE NO. 2A

DEPTH/B..EV 6.5 - 7.0 DATE 21 MAY 91
GRADATION CURVE \ I LABORATORY USAf WES - SIT/GL



C10

SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-02-90 SAMPLE: 2A DF: MD3091 • DAT
DEPTH: 6.5 - 7.0 DATE: 21 MAY 91

[,I,: 21 PL: 18 PI: 3 GS: 2.68 est WC: 20.90 OC: 2.00
CLASSIFICATION: 162

SILTY SAND eSC) , BROWN

TOTAL WEIGHT OF SAMPLE: 243.1 gms.
?ARTIAL WEIGHT AFTER SPLIT: 57.5 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 3/8 in 9.500 100.0 .0

.7 No 3 6.350 99.7 .3

.7 No 4 4.750 99.4 .6

.4 No 6 3.350 99.3 .7

.7 No 10 2.000 99.0 1.0

.4 No 16 1.180 98.3 1.7

.7 No 20 .850 97.8 2.2
1.4 No 30 .600 96.6 3.4

) 3.4 No 40 .425 93.1 6.9
"12.0 No 50 .300 78.3 21.7
24.1 No 70 .212 57.5 42.5
36.0 No 100 .150 37.0 63.0
41.3 No 140 .106 27.9 72.1
44.1 No 200 .075 23.1 76.9

HYDROMETER:
RDGS TEMP
6.1 21.5 .0547 16.2 83.8
5.9 21.5 .0388 15.7 84.3
5.9 21.5 .0274 15.7 84.3
5.3 21.5 .0142 14.0 "86.0
5.0 22.0 .0100 13.5 86.5
4.8 22.0 .0071 12.9 87.1
4.1 22.0 .0050 11.0 89.0
3.6 22.0 .0036 9.6 90.4
2.9 21.0 .0015 7.1 92.9

PERCENT GRAVEL = .6
PERCENT SAND = 76.4
PERCENT FINES = 23.1

Appendix C Physical Data
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1,1
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I,
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lX)'RS( I flIE t.£OIUM I fiNE

SILT or CLAY

LL 21 A.. 14 PI 7 IGS 2.70 EST
NAT W,% 13.3 ORG.:( 1.7 PROJECT MCCOMISH GORGE

QASSFlCAll00
~E,INClAYEY SAND (SC), BROWN

BORING NO. 04/02-03-90 SAMPLE NO. lA

DEPTH/aEV 2.5 - J.O DATE 21 MAY 91
GRADATION CURVE

, I LABORATORY USAE WES - STf/GL



SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-03-90 SAMPLE: 1A DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

C12

LL: 21 PL: 14 PI: 7 GS: 2.70 est WC: 13.30
CLASSIFICATION: 180

CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE: 299.8 gms.
PARTIAL WEIGHT AFTER SPLIT: 54.1 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 3/8 in 9.500 100.0 .0
1.0 No 3 6.350 99.7 .3

.4 No 4 4.750 99.5 .5

.2 No 6 3.350 99.5 .5

.8 No 10 2.000 99.2 .8

.2 No 16 1.180 98.8 1.2

.5 No 20 .850 98.3 1.7
1.6 No 30 .600 96.3 3.7

"l 6.5 No 40 .425 87.3 12.7
23.5 No 50 .300 56.1 43.9
34.6 No 70 .212 35.8 64.2
38.5 No 100 .150 28.6 71.4
39.9 No 140 .106 26.0 74.0
41.0 No 200 .075 24.0 76.0

~DROMETER:

RDGS TEMP
6.2 22.0 .0537 17.8 82.2
6.0 22.0 .0381 17.2 82.8
5.8 22.0 .0270 16.6 83.4
5.7 22.0 .0139 16.3 83.7
5.0 22.0 .0099 14.3 85.7
4.7 22.0 .0070 13.4 86.6
4.0 22.0 .0050 11.4 88.6
3.7 22.0 .0035 10.5 89.5
3.1 21.0 .0015 8.2 91.8

PERCENT GRAVEL = .5
PERCENT SAND = 75.5
PERCENT FINES = 24.0

OC: 1.70

Appendix C Physical Data
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GRAIN SIZE IN MILLIMETERS 1,1

I.I COBBLES I GRAVEL ICOARSE I
SAND I SILT or CLAY IlXWlSE I mE I.£OIUt.l I FINE

LL 46 PI. 21 PI 25 IGS 2.70 EST
NAT w.~ 16.5 ORG.~ 2.3

PROJECT MCCOMISH GORGE
aASSf1CATlON

qtA.NE, INClAYEY SAND (SC), BROWN; 'MTH GRAVEl..
I I '

BORING NO. 04/02-03-90 StlMPLE NO. 2A

DEPTH/aEV 7.0 - 7.5 DATE 21 MAY 91GRADATIONCUfM: \ I LABORATORY USAf WES - STF/GL



SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-03-90 SAMPLE: 2A DF: MD3091 • DAT
DEPTH: 7.0 - 7.5 DATE: 21 MAY 91

C14

L: 46 PL: 21 PI: 25 GS: 2.70 est WC: 16.50
~SIFICATION: 198

CLAYEY SAND (SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 311.0 gms.
'ARTIAL WEIGHT AFTER SPLIT: 55.3 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 3/4 in 19.100 100.0 .0
6.3 1/2 in 12.500 98.0 2.0
1.6 3/8 in 9.500 97.5 2.5

13.5 No 3 6.350 93.1 6.9
10.2 No 4 4.750 89.8 10.2
10.8 No 6 3.350 86.4 13.6
13.3 No 10 2.000 82.1 17.9

.3.6 No 16 1.180 76.7 23.3

.l6.9 No 20 .850 71.8 28.2
12.6 No 30 .600 63.4 36.6
21.4 No 40 .425 50.3 49.7
31.8 No 50 .300 34.9 65.1
34.8 No 70 .212 30.4 69.6
36.0 No 100 .150 28.6 71.4
36.9 No 140 .106 27.3 72.7
38.0 No 200 .075 25.7 74.3

lYDROMETER:
RDGS TEMP
8.1 21.5 .0535 18.6 81.4
7.5 21.5 .0380 17.2 ·82.8
7.2 21.5 .0270 16.5 83.5
6.9 21.5 .0140 15.8 84.2
6.2 22.0 .0098 14.4 85.6
5.9 22.0 .0070 13.7 86.3
5.0 22.0 .0050 11.6 88.4
4.9 22.0 .0035 11.3 88.7
4.6 21.0 .0015 10.1 89.9

PERCENT GRAVEL = 10.2
PERCENT SAND = 64.2
PERCENT FINES = 25.7

OC: 2.30

Appendix C Physical Data
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I COBBLES I GRAVEl. I CQlRS[I
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LL 29 A. 19 PI 10 GS· 2.70 EST
NAT W,"Io 29.6 IOOG,:l: 43.2

PROJECT MCCaMISH GORGE
aASSFl\Al1ON

qwlE, INsmDV CtAYEr GRA\a (GC). BROWN
1 I .

INSUFfICIENT SAMPLE FOR ACCUR4.1E GRADATION BORING NO. 04/02-04-90 SAMPLE NO. IA

DEPTH/aEV 2.5 - 3.0 DATE 21 ~Y91GRADATION CURVE l I LABORATORY USAE WES - SIT/GL



SIEVE ANALYSIS

P~OJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-04-90 SAMPLE: lA OF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 29 PL: 19 PI: 10 GS: 2.70 est
~SIFICATION: 216

SANDY CLAYEY GRAVEL (GC), BROWN

TOTAL WEIGHT OF SAMPLE: 29.7 gms.
PARTIAL WEIGHT AFTER SPLIT: 8.2 gms.
rNSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WC: 29.60 OC: 43.20

C16

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 1 in 25.000 100.0 .0
13.5 3/4 in 19.100 54.5 45.5

.0 1/2 in 12.500 54.5 45.5
3.3 3/8 in 9.500 43.4 56.6
2.0 No 3 6.350 36.7 63.3

.7 No 4 4.750 34.3 65.7

.6 No 6 3.350 32.3 67.7

.5 No 10 2.000 30.6 69.4

.4 No 16 1.180 29.1 70.9

.6 No 20 .850 28.4 71.6

.8 No 30 .600 27.7 72.3
1.2 No 40 .425 26.2 73.8
1.9 No 50 .300 23.5 76.5
2.6 No 70 .212 20.9 79.1
3.2 No 100 .150 18.7 81.3
3.7 No 140 .106 16.8 83.2
4.3 No 200 .075 14.6 85.4

IYDROMETER:
RDGS TEMP

1.8 22.0 .0556 10.1 89.9
1.4 22.0 .0394 7.7 92.3
1.2 22.0 .0279 6.5 93.5
1.1 22.0 .0144 5.9 94.1

.7 22.0 .0102 3.6 96.4

.7 22.0 .0072 3.6 96.4

.5 22.0 .0051 2.4 97.6

.2 22.0 .0036 .6 99.4

.1 21.0 .0015 -1.2 101.2

PERCENT GRAVEL 65.7
PERCENT SAND 19.8
PERCENT FINES 14.6

EDE

Appendix C Physical Data
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LL 22 PL 14 IPI 8 IGS 2.70 EST IWoT W,"Io 19.3 ORG,~ 3.8
PROJECT MCCOMISH GORGE

Q.ASSFlC'ATION
GRAVELLY QAYEY S#lD (SC), BROWN CRANE, IN

INSUFFICIENT SMlPLE FOR ACCUAATE GR.ADATION BORING NO. 04/02-05-90 SAMPLE NO. lA

GRADATION CURvE I LABORATORY US,AE WES - STf/GL
DEPTH/ELE.V 2.5 - 3.0 DATE 21 MAY 91

\



SIEVE ANALYSIS

. P.t{OJECT: MCCOMISH GORGE
CRANE, IN

~-'-
BORING: 04/02-05-90 SAMPLE: 1A OF: MD3091 • OAT
-DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 22 PL: 14 PI: 8 GS: 2.70 est
:LASSIFICATION: 234

GRAVELLY CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE: 92.0 gms •
. ~ARTIAL WEIGHT AFTER SPLIT: 57.0 gms.
[NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WC: 19.30 OC: 3.80

WEIGHTS
gm.

.0
28.8

.0

.0

.0

.0

.8

.5

.9
1.2

SIEVE SIZE
or NUMBER

2 in
1.5 in

1 in
3/4 in
1/2 in
3/8 in
No 3
No 4
No 6
No 10

OPENING
mm

50.000
37.500
25.000
19.100
12.500
9.500
6.350
4.750
3.350
2.000

PERCENT
FINER
100.0
68.7
68.7
68.7
68.7
68.7
67.8
67.3
66.3
65.0

PERCENT
COARSER

.0
31.3
31.3
31.3
31.3
31.3
32.2
32.7

·33.7
35.0

1.3
2.5
4.9
9.5

19.3
26.8
31.4
34.8
37.6

3YDROMETER:
RDGS

9.9
8.8
8.0
6.1
5.0
4.3
3.6
3.3
2.8

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.0
22.0
22.0
22.0
22.0
22.0
22.0
22.0
21.0

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0521

.0372

.0265

.0139

.0099

.0070

.0050

.0035

.0015

63.5
62.1
59.4
54.2
43.0
34.4
29.2
25.3
22.1

17.7
15.8
14.3
10.9
8.9
7.6
6.3
5.8
4.5

36.5
37.9
40.6
45.8
57.0
65.6
70.8
74.7
77.9

82.3
84.2
85.7
89.1
91.1
92.4
93.7
94.2
95.5

32.7
= 45.2
= 22.1

PERCENT GRAVEL =
PERCENT SAND

ERCENT FINES

C18
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SIEVE ANALYSIS

P.KCJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-06-90 SAMPLE: 1A DF: MD3091 .DAT
DEPTH: 1.0 - 1.5 DATE: 21 MAY 91

NON-PLASTIC GS: 2.67 est WC: 15.20
::LASSIFICATION: 252

SILTY SAND (SM) , BROWN

TOTAL WEIGHT OF SAMPLE: 244.9 gms.
PARTIAL WEIGHT AFTER SPLIT: 52.4 gms.

WEIGHTS SIEVE SIZE OPENING PERCENT
gm. or NUMBER nun FINER

.0 3/8 in 9.500 100.0
1.4 No 3 6.350 99.4
2.0 No 4 4.750 98.6
1.8 No 6 3.350 97.9
2.7 No 10 2.000 96.8

.9 No 16 1.180 95.1
1.8 No 20 .850 93.4
3.6 No 30 .600 90.1

. 7.2 No 40 .425 83.5
. ':'. . . .... 15.1 No 50 .300 68.9

22.7 No 70 .212 54.9
28.8 No 100 .150 43.6
32.6 No 140 .106 36.6
35.4 No 200 .075 31.4

IYDROMETER:
RDGS TEMP

8.0 22.0 .0534 23.3
7.8 22.0 .0378 22.7
7.2 22.0 .0269 21.0
5.6 22.0 .0141 16.2
4.8 22.0 .0100 13.9
4.2 22.0 .0071 12.1
3.5 22.0 .0051 10.0
3.2 22.0 .0036 9.2
2.9 21.0 .0015 7.7

PERCENT GRAVEL = 1.4
PERCENT SAND 67.2
PERCENT FINES 31.4

C20

OC: 2.60

PERCENT
COARSER

.0

.6
1.4
2.1
3.2

4.9
6.6
9.9

16.5
31.1
45.1
56.4
63.4
68.6

76.7
77.3
79.0
83.8
86.1
87.9
90.0
90.8
92.3

EDE

Appendix C Physical Data
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SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-06-90 SAMPLE: 2A DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 28 PL: 14 PI: 14 GS: 2.70 est WC: 15.20
CLASSIFICATION: 270

CLAYEY SAND (SC), DARK BROWN; TRACE OF GRAVEL

TOTAL WEIGHT OF SAMPLE: 286.5 gms.
PARTIAL WEIGHT AFTER SPLIT: 54 .9 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 2.20

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 3/4 in 19.100 100.0 .0
9.2 1/2 in 12.500 96.8 3.2

.0 3/8 in 9.500 96.8 3.2
1.5 No 3 6.350 96.3 3.7

.8 No 4 4.750 96.0 4.0
1.6 No 6 3.350 95.4 4.6
2.5 No 10 2.000 94.6 5.4

I 1.1 No 16 1.180 92.7 7.3
2.1 No 20 .850 90.9 9.1
4.6 No 30 .600 86.6 13.4
9.8 No 40 .425 77.7 22.3

19.9 No 50 .300 60.3 39.7
28.3 No 70 .212 45.8 54.2
33.5 No 100 .150 36.9 .63.1
36.3 No 140 .106 32.0 68.0
38.3 No 200 .075 28.6 71.4

HYDROMETER:
RDGS TEMP
8.0 22.0 .0529 21.6 78.4
7.7 22.0 .0375 20.8 79.2
7.1 22.0 .0267 19.1 80.9
6.0 22.0 .0139 16.1 83.9
5.2 22.0 .0099 14.0 86.0
4.3 22.0 .0070 11.5 88.5
3.9 21.5 .0051 10.1 89.9
3.6 22.0 .0035 9.6 90.4
2.7 21.0 .0015 6.6 93.4

PERCENT GRAVEL = 4.0
PERCENT SAND = 67.4
PERCENT FINES 28.6

EDE

";
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DEPTH/ELEV 2.5 - 3.0 DATE 21 WlY 91
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SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-07-90 SAMPLE: LA OF: MD3091 • OAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

~: 24 PL: 14 PI: 10 GS: 2.70 est
;LASSIFICATION: 288

SANDY CLAYEY GRAVEL (GP-GC), BROWN

TOTAL WEIGHT OF SAMPLE: 51. 7 gms.
·?ARTIAL WEIGHT AFTER SPLIT: 8.7 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

WC: 16.40 OC: 24.90

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER nun FINER COARSER

.0 1.5 in 37.500 100.0 .0
14.8 1 in 25.000 71.4 28.6

.9 3/4 in 19.100 69.6 30.4
11.4 1/2 in 12.500 47.6 52.4
1.8 3/8 in 9.500 44.1 55.9
7.3 No 3 6.350 30.0 70.0
1.0 No 4 4.750 28.0 72.0

.6 No 6 3.350 26.9 73.1
11.0 No 10 2.000 25.0 75.0

.2 No 16 1.180 24.4 75.6

.4 No 20 .850 23.8 76.2

.7 No 30 .600 22.9 77.1
1.2 No 40 .425 21.5 78.5
2.3 No 50 .300 18.4 81. 6
3.3 No 70 .212 15.5 84.5
4.2 No 100 .150 12.9 87.1
4.8 No 140 .106 11.2 88.8
5.4 No 200 .075 9.5 90.5

ITDROMETER:
RDGS TEMP

2.1 22.5 .0555 9.6 90.4
2.0 22.5 .0393 9.1 90.9
1.8 22.5 .0278 8.2 91.8
1.0 22.5 .0144 4.6 95.4

.6 22.0 .0102 2.3 97.7

.4 22.0 .0073 1.4 98.6

.3 22.0 .0051 .9 99.1

.2 22.0 .0036 .5 99.5

.2 22.0 .0015 .5 99.5

PERCENT GRAVEL 72.0
PERCENT SAND = 18.6
.....ERCENT FINES 9.5

060 = 16.22
030 6.35
010 .08

CU =191.58
rr' = ?Q Ll1

C24
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aASSFlCllTIOO
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INSUmCIENT SAMPLE FOR ACCUfV\TE GRADATION BORING NO. 04/02-08-90 SdMPLE NO. lA

GRADATION CURVE \ I lABORATORY USAf WES - STF/GL
DEPTH/ELEV 2.5 - 3.0 DATE 21 MAY 91



SIEVE ANALYSIS

:... _.bJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-08-90 SAMPLE: lA DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 20 PL: 15 PI: 5 GS: 2.67 est WC: 16.80
CLASSIFICATION: 306

CLAYEY SILTY SAND (SM-SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 173.1 gms.
:PARTIAL WEIGHT AFTER SPLIT: 55.6 gms.
INSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 2.60

C26
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GRAIN SIZE IN MILLIMffiRS 1,1

I GRAVEl.. SAND
,

COBBLES I
I CO'RSE 1 F'NE I <:oMS( I I.£OIUM I FINE 1 SILT or CLAY

LL 21 PI.. 16 PI 5 IGS 2.67 EST INAT W,'70 13.4 ORG,~ 3.6
PROJECT MCCaMISH GORGE

a.ASSFlCATION
QAYEY SILlY SAND (SM-SC), BROWN; MTH GRAVEl. ffiANE, IN

INSUFFICIENT SAMFlE FOR ACCURA1E GRADATION BORING NO. 04/02-08-90 SAMPLE NO. 2A

GRADATION CURVE \ T LABORATORY US.AE WES - STf/GL
DEPTH/REV 4.0 - 4.5 DATE 21 MAY 91



SIEVE ANALYSIS

PROJECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-08-90 SAMPLE: 2A DF: MD3091 .DAT
DEPTH: 4.0 - 4.5 DATE: 21 MAY 91

~: 21 PL: 16 PI: 5 GS: 2.67 est we: 13.40
:LASSIFICATION: 324

CLAYEY SILTY SAND (SM-SC), BROWN; WITH GRAVEL

TOTAL WEIGHT OF SAMPLE: 264.3 gms.
)ARTIAL WEIGHT AFTER SPLIT: 56.4 gms.
:NSUFFICIENT SAMPLE FOR ACCURATE GRADATION

OC: 3.60

WEIGHTS SIEVE SIZE OPENING PERCENT PERCENT
gm. or NUMBER mm FINER COARSER

.0 3/4 in 19.100 100.0 .0
4.1 1/2 in 12.500 98.4 1.6
5.2 3/8 in 9.500 96.5 3.5
6.9 No 3 6.350 93.9 6.1
2.6 No 4 4.750 92.9 7.1
3.9 No 6 3.350 91.4 8.6
4.1 No 10 2.000 89.9 10.1

:-:- ..... 2.0 No 16 1.180 86.7 13.3
3.8 No 20 .850 83.8 16.2
6.7 No 3;) .600 79.2 20.8

11.9 No 40 .425 70.9 29.1
20.1 No 50 .300 57.8 42.2
26.0 No 70 .212 48.4 51. 6
31.8 No 100 .150 39.2 60.8
36.7 No 140 .106 31.4 68.6
40.3 No 200 .075 25.7 74.3

rYDROMETER:
RDGS TEMP
8.1 22.0 .0534 20.4 79.6
7.0 22.0 .0381 17.6 82.4
6.1 22.0 .0271 15.3 84.7
4.9 22.0 .0141 12.2 87.8
4.0 22.0 .0101 9.9 90.1
3.3 22.0 .0072 8.2 91.8
2.8 22.0 .0051 6.9 93.1
2.4 22.5 .0036 6.1 93.9
2.1 22.0 .0015 5.1 94.9

PERCENT GRAVEL = 7.1
PERCENT SAND = 67.2
PERCENT FINES 25.7

EDE

C28 Appendix C Physical Data
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0 1°0500 100 50 10 5 1 0.5 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILlIMffiRS

COBBLES GRAYa I SAND I SILT or CLAY II CXWlSE I fNE I CQARS£ t.£OIUt.I FINE I

IGS -Ll 36 PI.. 18 PI 18 2.70 EST
NAT W,"Io 14.9 OAG.~ 2.1

PROJECT MCCOMISH GORGE
a.A5SFlc:ATION

CRANE, IN$,ANDY QAY (Q). BROWN

BORING NO. 04/02-09-90 SAMPLE NO. IA

DEPTH/ELEV 2.5 - 3.0 DATE 21 MAY 91GfW)ATION CURVE \ I lPBORATORY USAE WES - STF/GL



SIEVE ANALYSIS

~ECT: MCCOMISH GORGE
CRANE, IN

BORING: 04/02-09-90 SAMPLE: 1A DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

LL: 36 PL: 18 PI: 18 GS: 2.70 est
CLASSIFICATION: 342

SANDY CLAY (CL), BROWN

TOTAL WEIGHT OF SAMPLE: 169.6 gms.
PARTIAL WEIGHT AFTER SPLIT: 56.7 gms.

we: 14.90 OC: 2.10

WEIGHTS
gm.

.0

.7
1.2
2.5
3.0

1.7
2.9
4.6
7.0

11. 0
14.2
17.6
20.5
22.8

JIYDROMETER:
RDGS
17.5
16.8
15.3
12.1
11.1
10.1
8.8
6.8
5.3

SIEVE SIZE
or NUMBER

3/8 in
No 3
No 4
No 6
No 10

No 16
No 20
No 30
No 40
No 50
No 70
No 100
No 140
No 200

TEMP
22.0
22.0
22.0
22.0
22.0
22.0
22.0
22.5
22.0

OPENING
mm

9.500
6.350
4.750
3.350
2.000

1.180
.850
.600
.425
.300
.212
.150
.106
.075

.0486

.0346

.0248

.0132

.0094

.0067

.0048

.0035

.0014

PERCENT
FINER
100.0
99.6
98.9
97.4
95.6

92.8
90.7
87.9
83.8
77.1
71.7
66.0
61.1
57.2

46.6
44.7
40~7

32.1
29.5
26.8
23.3
18.2
13.9

PERCENT
COARSER

.0

.4
1.1
2.6
4.4

7.2
9.3

12.1
16.2
22.9
28.3
3{\.0
38.9
42.8

53.4
55.3
59.3
67.9
70.5
73.2
76.7
81.8
86.1

C30

PERCENT GRAVEL
PERCENT SAND
PERCENT FINES

1.1
41.7
57.2

EDE

Appendix C Physical Data
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LL 23 PL 14 IPI 9 IGS 2.70 EST INAT w,~ 14.3 ORG,;( 11.0
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a.A5SFlCATI()<l
GRAVELLY QAYEY $.AND (SC), BROWN CRANE, IN

INSUFFICIEIff SAMPLE FOR ACCURA.TE GRADATION BORING NO. 04/02-10-90 SAMPLE NO. lA

GRhDATION CURVE \ I LABORATORY USAE WES - STF/GL
DEPTH/ELEY 2.5 - 3.0 DATE 21 MAY 91



SIEVE A..."iALYSIS

PROJECT: MCCaMISH GORGE
CRANE, IN

BORING: 04/02-10-90 SAMPLE: 1A DF: MD3091 .DAT
DEPTH: 2.5 - 3.0 DATE: 21 MAY 91

~: 23 PL: 14 PI: 9 GS: 2.70 est
~SIFICATION: 360

GRAVELLY CLAYEY SAND (SC), BROWN

TOTAL WEIGHT OF SAMPLE: 120.6 gms.
)ARTIAL WEIGHT AFTER SPLIT: 58.9 gms.
~SUFFICIENT SAMPLE FOR ACCURATE GRADATION

C32

WC: 14.30 oc: 11. 00

Appendix C Physical Data
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Laboratory Soil Test Results

:T McComish Gorge<
til
0'
!!!.
0
III Cation...
III Dry Water Liqu~d Plastic Plasticity Exchange

Boring Sample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft Ibs/cu..!! Percent Percent Percent Percent USCSU em/sec meg/100 g

4-1-81 L 0.0-2.08 U5.1 L5.0 29 L5 14 CL 4.28
I.-l-UL .) 5.0-0.55 LtO.8 L7.0 27 Lo LL SC..
4-L-8L 3 10.0-10.3 86.6 10.3 L9 12 7 SP-SC
4-L-81 4 L5.0-L6.97 100.0 15.0 28 17 11 SC
4-1-8L 5 20.0-22.05 87.8 11. 3 NP+ NP NP SP-SM
4-L-81 6 25.0-27.08 95.6 15.5 NP NP NP SH
4-L-81 7A" 30.0-30.3 -- 21.5 NP NP NP
4-1-81 8 32.5-33.3 97.1 19.1 25 L8 ' . 7 CL
4-1-8L 9 37.5-39.55 102.4 23.1 26 18 8 CL
4-1-8L 10 40.3-42.48 104.4 17.2 NP NP NP ML

4-2-8L L 0.0-1. 27 118.8 10.6 22 13 9 SC
4-2-81 2 5.0-5.9 LL6.7 L2.6 27 12 15 SC
4-2-81 3 LO.0-ll.97 96.9 13.9 24 ,16 .. , ~ 8 SC
4-2-81 4 15.0-16.60 L01.1 22.9 29 24 __ eo. 5 HL
4-2-81 SA" 20.0-21.5 -- 30.0 21 16 5 CL-ML
4-2-81 6 25.0-27.05 100.5 13.6 NP NP NP SM 2.87
4-2-81 7 30.0-32.05 99.7 14.6 NP NP NP SH

4-3-8L 1 0.0- 2. 08" 105.8 14.L 25 13 L2 SC
4-3-81 2 5.0-7.13 64.3 49.7 NP NP NP HL 2.93 1.1

4-3-81 3 10.0- L1. 83 97.4 4.9 NP NP NP SH
4-3-81 4A" L5. 0-17.0 -- 24.3 NP NP NP SP-SM

(Continued)

+ Not plastic

" Jar sample
()

*" Soe Figure E-lw
w
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Lahoratory Soil Teet Results

McCamish GarBe (Concluded)

Dry Water Liquid Plastic Plasticity
Boring Samp 1e Depth Density Content Limit Limit Index Permeabi ti ty
Number Number ft Ibe/cu ft Percent Percent Percent Percent uses*'" em/sec ()~

4-4-81 L Q.0-2.26 99.0 20.7 39 18 21 CL
4-4-8L 2 5.0-6.64 103.8 21.8 45 20 25 CL
I.-/r-H I 1 IO.0-1~.19 9A.A 12.0 1) 19 Iii r.1.
4-4-!H 4 l5.U-Lb.7 87.7 9.9 32 14 L8 se
4-4-8L 5 20.0-22.08 91.1 5.8 NP NP NP SP-SH

. 4-4-8l 6 25.0-26.50 93.7 18.4 NP NP NP SP-SH
-54-4-8L 7 27.8-29.90 98.4 23.9 liP NP NP SM' 3.99 x 10

4-4-8L 8 35.0-37.05 89.8 33.6 31 16 .. 15 CL

4-5-8l 1 0.0-1. 8 100.5 23.6 35 L6 19 CL
4-5-8L 2 5.0-6.36 102.5 21.1 38 18 20 CL
4-5-8L 3 10.0-H.I0 9lo8 22.9 30 17 13 SC 3.36
4-5-8l 4 14.3-16.0 96.7 14.7 NP NP NP SP
4-5-81 5 L8.6-20.05 89.8 22.4 NP NP NP SM

4-6-8L 1 0.0-2.14 lL5.0 12.4 NP NP NP SH 2.71

4-6-81 2 5.0-7.08 93.3 lQ.2 NP NP NP SM
4-6-8L 3 10.0- L1. 71 83.4 19.2 NP NP NP ML
4-6-8 L I, L5.0-17.17 92.3 27.4 NP NP NP SH

L9.5-20.)5 103. L 18.4 NP
l..l

4-6-8L 5 NP NP SH
:x> 4-6-81 . 6 24.2-26.36 101.9 23.1 20 17 3 SH

"C
"C
<1l
:J
Cox·

* Jar sample
()

** See Figure E-l
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lEVH~; A 13 DEC BI FT 573.59 566.39 566.74 56:2.62 664.B~ ~64.44ARSt:tll C 07 DEC 81 .010 MGl .010 NO NO NO NO NOOAR IUl'l\ 07 DEC 81 .1 Mal NO NO NO NO NO NOCADMIUM 07 DEC 81 .005 Mal NO NO NO NO NO NOCIIROfl\luM 07 DEC 81 .010 MGl NO NO NO NO .010 .010flUOR IOf 07 DEC 81 .to MGL .13 .13 NO .'4 NO .14lEAD 07 oEC BI .0\0 MGL NO NO NO NO NO NOMEllCUllY 07 DEC 01 .:2 UGL NO NO NO NO NO NO
NO~iN03 AS N 07 DEC BI .05 MGl .3B 1.10 .Ill NO .07 •.IIBSEll:N IUI,I 07 OEC BI .005 MGl NO NO NO NO J NO NOSILVER 07 DEC Bt .01 MGL NO NO NO NO NO NOfNORIH 0'/ DEC 81 .04 UtlL NO NO NO NO NO NOLINDAIII: 07 [lEC 6\ .00 UOl NO NO. ' NO .lllC NO', NO "
TOXAPIIElIE 07 DEC 81 1.6 UGL NO NO NO NO NO NOMfTlIO,:rCliLOO 07 OfC 01 \.6 UGl NO NO NO NO NO NO2,4-0 07 DEC 81 3.0 UGl NO NO NO NO NO NOSllVE, 07 DEC BI .5 UOl NO ..- NO NO NO NO NOC;OOSS oUflllA 07 OI!C 01 \, 96 PCl NO NO NO NO ND ND

» GOOSS IlLIA 07 DEC 81 1.30 PCl \.65 2.4:2 3.55 2.25 :2.I~ 1.11"tJ
TOTl:OIIl.,~ r 00 DEC 01 I. PIIM NO NO Ttne II NO '15.,* NQ"tJ

CD CIILOR lUE Q7 DEC BI 1.0 MGl 1.7 3.0 '1\'0 7.8 1:2.4 1.2::J
lOON 07 DEC 81 .03 Mal .BO .... .59 "" .15 1.15 'if 20.60 '* .20

Q,x· MANGAlifSI: 07 DEC B1 .01 MGl .B2 .,.. .3B ~ 10.304.. 1.06 *' 7.30 ~ .65 tom PHENOl, 07 DEC 81 .01 Mal NO NO NO NO NO ' -, NOSOOIU;A 07 OfC BI 1. Mal 9. 5. 21. 33. :20. 10.3=: SUlfAIE 07 DEC 81 5.0 Mal 7.7 37.0 11.8 28.5 20.4 38.90
'PHI fl 1'1.0) 07 DEC 81 PH 6.\} 7.1 6.6 6.7 6.3'- 6.9

::J
;:.,. PHI fI HO) 07 DEC BI PII 7.0 7.0 6.6 6.7 6.3~ 6.9 ",0... PlilflELlJ) 07 DEC BI PH 7.0 7. I 6.6 6.1 6.3" 6.8::J PlllflEllll 07 DEC 81 PH 7.0 7. I 6.6 6.1 6.3 ~ 6.9<0.

~
SPEC CO~I[l 07 DEC 01 I. UMC 330. 540. BBO. 530. 630. 550.

CD SPEC CUNO 07 DEC 01 I. UMC 330. 550. 070. 6:20. 630; .550.
Ci) SPEC CUIIO 07 DEC BI I. UMC 330. 540. 660. 530. 6'10. 550.
CIl SPEC CONII 07 DEC 01 I. UMC 340. 540. 660. 530. 630. 550.
III TOC 07 DEC 81 \'0 MOL 7.0 15.0 33.0 19.0 7.0 18.03 TOC 07 DEC BI \,0 MGl 8.0 14.0 33.0 19.0 7.0 IB.O~ TOC 07 DEC 81 \'0 Mal 7.0 15.0 33.0 19.0 7.0 IB.O:i" TOC 07 DEC BI \'0 Mal 7.0 14.0 33.11 19.0 7.0 IB.O<0

:0
CD
III
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LEGI:NIl
NOTES: ALL METALS AND OTHER rARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (fl~TERED) BASIS UNLESS OTHERWISE
NOrED. OtrtCrlON LIMllS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAV VARy IN ENVIRONMETAL SAMPLES. ANALyrlCAL RESULTS
ARE ACCURAlE ro EllHER 2 OR 3 SIGNlflCANl fiGURES; TRAiliNG ZEROES DO NOT ALWAVS INDICATE SIGNIFICANCE, BUT ARE THE
RESUL'S Uf COMPUlER fORMATTING. ','
A VALUES SIIOWN ARE fOR WATER LEVEL ELEVATION ABOVE A REfERENCE DATUM
B UPGnAD1ENT SITE
C RESULlS ARE FOR UNFILTERED SAMplE
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ij .~: ': 18,,",UN 92

: LlATIONI CRANE NWSC. IN
FACllITYl MCCOMISH GORGE

SA!:IPLING SITES
RESULTS

'ETER SAMPLING DETECTION
DATE LIMIT UNITS 8

4-1 4-2 4-4 04-3 4-5 1\-6

" '(A) 23 MAR 82 fT 575.5 li71 .2 568. I 5604.2 587.9 1566.1

.23 MAR 82 .0\0 MGl NO NO NO NO NO NO

23 MAR 82 .1 MGl NO NO NO NO NO NO

23 MAR 82 .005 MGl NO NO NO NO NO NO

',1.1 23 MAR 82 '- . .0tO MGl NO NO NO NO NO NO

\OE 23 MAR 82 • to MGl .14 .11 .11 .12 NO .10

23 "'AR 02 .010 MGl NO NO NO NO NO NO

olY 23 MAR 82 .2 UGl NO NO NO NO NO NO

~3 AS N 23 MAR 82 .05 MGl .38 .17 .70 NO .06 .51

:'JI.I 23 MAR 02 .005 MGl ' NO NO NO NO NO NO

,:c 23 "'AR 82 • 01 MGl NO NO NO .01 NO NO

EN' 'N 23 MAR 82 .04 UGl NO NO NO NO NO NO

~:oI, 'NE 23 filAR 82 .08 UGl NO NO NO NO NO NO

,l(Ix 'HENE 23 filAR 82 1.6 'UGl NO NO NO NO .NO NO

M~THOl\YCHlOR 23 filAR 82 1.6 UGl NO NO NO NO NO NO

2,,4-0 23 MAR 82 3.8 UGl NO NO NO NO NO NO

SllVEl( 23 filAR 02 .5 UGl NO NO NO NO NO NO

»
GROSS ALPHA 23 MAR 82 4.92 °Cl NO NO NO NO NO NO

'C
GROSS 8ETA 23 MAR 82 1.56 PCl I. 55 I. 27 I. 95 \.11 NO I.lg

'C ClllORTOE 23 filAR 82 1.0 MGl 3.0 4.0 9.0 10.0 9.0 3.0

ct> I,RON 23 filAR 82 .03 MGl .7011 .30 .7611 6.301 6.401 .2g

:J
Co MANUl\NESE 23 filAR 82 .01 MGl . \211 .02 .9511 \.9011 4.5011 .01

x· PHtNUl 23 MAR 02 .0\ MGl NO NO NO NO NO NO

m SOOllllil' 23 MAR 92 \, MGl 37. 4. 15. 30. 17. 1.

.~~lFAlE
23 MAR 02 5.0 MGl 74.0 29.0 15.0 33.0 24.0 24.0

s: .P (f "Hoi 23 MflR 92 PH 6.5 6.6 6.311 6.11/ ' 5.71 6.8

0
:J

PIt( fiElD) 23 MAR 02' PH 6.5 6.7 6.5 6.11/ 5.811 8.8

ri' ?H( fl ElO) 23 MAR 92 PH 6.411 6.6 6.5 6.11/ 5.811 6.5

Q PII( fiElD) 23 IolflR 82 PH 6.5 6.7 6.411 6.11 5.811 6.6

5' SPEC C:ONO 23 MAR 82 I. UMC 380. 470. 748. 501. 52 \, 529.

<C

~
SPEC CONO 23 MAR 82 \. UMC 383. 470. 745. 500. 520. 530.

ct>
SPEC mHO 23 MAR 82 I. UMC 383. 470. 745. 500. 520. " 53\,

iii
''In 23 MAR 82 1. UMC 303. 410. 744. 501. 521. 630.

23 MAR 82 \,0 MGl 2.0 2.0 3,0 4.0 3.0 2.0

(J) :u' 23 MAR 82 \,0 MGl 2.0 2.0 4.0 3.0 4.0 2.0

Q)

3 "1(. 23 MAR 82 \,0 MGl 2.0 2.0 4.0 3.0 4.0 2.0

"2-
23 MAR 82 \,0 MGl 2.0 2.0 4.0 4.0 3.0 2.0

5' 23 MAR 82 .0\0 MGl NO NO .031 C .0\0 C .017 C NO

<C 23 MAR 92 .010 MGl .014 C NO .020 C NO .019 C NO

:xJ 23 MAR 82 .010 MGl .012 C NO .028 C '.015 C .018 C NO

ct>
III (I 23 MAR 82 .010 MGl .0\5 C ..- NO .029 C .012 C .016 C .0\1 C

c
;::+
III PAGE NO
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(Ni "LL.\T lOll: CRA"E IIWSC. IN FACILI Ty: MccaMISH GORceQ
:;'

SAfAPLlNQ SITESco
~ t IlESUlT5
<D PARIIMr:ll:R SAMPLING OF.TECT I ON
iii" DATI: lWIT UNITS 6
CIl 4-1 4-2 4-4 ' 4-3 4-5 4-6
III
3 WIIHR
'Eo LfvlilS (A) 21 "lIil 82 fT 575.5 567.9 566.6 563.2 565.4 565.5:;' ARf,I;NIC 22 ,JIlIol U2 .010 Mal NO NO NO NO Nr, NOco
:tI "MIlUM 22 "UN 02 .1 MIll NO NO .1 NO .2 Ill>
<D C~llr,HUM 22 ,IIIN 0) .OOS Mal NO NO NO NO NO NOIII CIIIlGr,ltuI,l 22 "UN 82 .010 MGl NO NO 110 NO NO NOc
;:;' "IUOrtlOE 22 ,1111. 02 .10 MOl. .15 .10 .10 .10 tiD .11III ,",.1> n ,)liN 02 .010 Mal NO NO NO NO NO lID

,.,WCUIlY 22 "'liN 82 .2 UOl NO NO NO NO NO NU
NC:! 'til):, AS I. 22 ,IIIN U2 .05 M.tt. .00 NO .17 NO I~t) .00
5Elt:N 10:,1 22 ,JIlII 02 .005 M<ll NO NO ND NO NO 110
SllVl:1l 22 ",Ull il2 .(11 MGl I.U ND NO .02 NO NO
J:' ' :n "liN 02 .04 11\11, NO NO NO NO NO IlO

21 ",1111 1.12 .08 Ut:il NO NO NO ,.0 NO UO..'''; :t2 "lJN 1I2 1.6 U~t NO NO NO NO NO NO
'I, '·',:I1,:,!l 21 "I!II 0:.1 1.6 IIrH NO NO NO NO NO NO, 22 "1111 02 3.tI UOl NO NO tiD NO NO 1,10

22 "IllI 02 .5 UGl tllJ NO NO NO NO NO
4 22 "UI. 02 5.03 I'Cl -< 1',30 ~'f.O'" .:"1. ~'l <if. 01 <5".08 ~3.l-3. (., 22 "Uti 02 1. 64 I'Cl NU NO 1. 51 2.48 tID NO'. n "Uti (12 1.0 Mal 4,0 4.0 5.0 11.0 13.0 13.0

22 "uil 02 .03 MOL 2. ION .00 .701/ 111. 00. I:l, !:iOl, .12,E' 22 "Uti 02 .01 MGl .1711 110 .3011 2.IGI 5.90N NO
22 "Uti 82 .111 Mal .10 .04 .02 .08 '.01 .05

u,'d 2~ ,,1/11 62 I. MGl 15. 7. 10. 3!l. 20., 6.
~fil;'

,
22 "liN 0:1 5.0 MGl 12.0 23.0 G.O 16.0 25.0 36.0

1£1.0) 22 "UN 112 I'H (loll t.O I;' 7 6.21 G.II/ ' ., 6.7ino) 22 "liN 02 PH 6.11 6.0 6.7 6.21 6.lt 6.7
I'Hol 22 "Uti 82 PH 6.0 0.0 Ij, 7 6.21 6.11 0.7

, JHU) 22 "UN 02 PH G.a 6.0 6.7 6.21 6.01 6.7,,:: CONO 22 "Uti 02 I. UMe 420. 500. 490. &80. 740. 545.'ONO 22 "UIl 82 I. UMC 420. 500. 490. 500. 740. 545. ',0
"ONo :12 "UII 02 I. UMC 420. 500. 4!l0. 580. 740. 545.
",':ND 22 ,JUIl 112 I. UMC 420. 500. .,SO. SilO • 741), f,!jO.

22 "UN U2 \,0 MGl 60.0 55.0 5'-.0 65.0 00.0 53.0
'-2 JUN 02 \,0 MGl G2.0 55.0 53.0 65.0 07.0 53.1>
:!2 "UN 02 1.0 MGl G3.0 M.O 52.0 G!:i. 0 BO.O 53.0
22 JCN 02 1.0 Mal G2.0 53.0 53.0 65.0 00.0 53.0
22" "UN 0:1 .010 MGl NO .014 C NO NO .011 C NO
22 "UN 82 .010 Mal NO .014 l: NO NO .010 C NO
22"UII 112 .010 MGl .014 C .011 C NO .016 C .014 C NO:12'JUN 32 .010 Mal .011 r- .012 c NO NO .016 C NO

m PAGE tiD
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RUN DATEI 14 JAN B3

INSTALLATloNI CRANE NWSC, IN FACILITYt MCCOMISH GORGE

SAMPLING SITES
RESULTS

PARAMETER SAMPLING DETECTION
DATE LIMI T UNITS B

4-1 4-2 4-4 4-3 4-5 4-6

WATER
LEVF.LS (A) 04 OCT 62 FT 575.0 567.2 0 . 661.7 563.9 665.0ARSI:NIC 05 OCT 82 .010 MGL NO NO NO NO NOBARIUM 05 OCT B2 .1 MGL NO NO NO .2 NOCAOMIUM 05 OCT B2 .005 MGL NO NO NO NO . NO
CHROMIUM 05 OCT B2 .-. .010 MOL NO NO NO .100• NOflUOR IDE os ocr 02 .10 MGL .15 .11 .11 .10 .11LEAD 05 ocr 02 .010 MGL NO NO NO NO NOMERCURY 05 OCT B2 .2 UOL 77. o. .0 .9 .5 l.nN02tN03 AS N 05 DC' B2 .05 MGL .16 .1 I .06 .12 .11
SElENIUM 05 OCT B2 .005 MGL NO NO NO NO . NO5ILVl'R 05 DC' B2 .01 MGL NO NO NO NO NOENORIN 05 DC' 02 .04 UOL NO NO ND NO NOL1Il0.\tIE 05 OCT B2 .OB UOL NO NO ~O NO NOTOXAPHENE 05 OCT B2 1.6 uaL NO NO NO NO NOMETHOXYCHLOR 05 OCT 02 1.6 UGL No NO NO NO No2,"-0 05 OCT B2 3.B UGL NO NO NO NO NOSILVEX 05 OCT 82 .5 UGL NO No NO NO NOGROSS ALPHA as OCT 02 3.25 PCL 110 NO 2.90 NO NOCROSS OETA 05 OCT 02 1. 30 PCL I. 67 2.06 1. 63 2.96 NO:l> CHLORIOE 05 OCT 02 1.0 . MGL NO NO NO 5.0 I. a'tl IRON as OCT 02 .03 MGL 1.0JN NO 2.831 32.201 NO'tl

11l MIINl'lAtiESE as OCT 02 .01 MGL .391 • 01 1.09, 6.70, .on,::J PIiENOL 05 OCT 02 .01 MGL .01 .01 NO HO NOc.x· SOO.llIr~ 05 OCT B2 1. MGL II. 4. II. 15. 6.m SULFAIE 05 OCT B2 5.0 MGL NO 18.0 NO 9.0 JO.OPili FI HO) 05 OCT 02 PH 7.0 6.9 6.8 6 ..... 6.n:s: PHI FI HO) 05 OCT 82 Pli 7.1 6.9 6.7 6. \I 6.1I0 PH(FIElo) as OCT 82 PII 7.0 7./1 6.8 6. :It 6.1I::J
'.';:+. PII(FIElO) 05 OCT B2 PH 7.0 7.0 6.B 6.11 6.0~ SPEC CONO 05 OCT B2 I. UMC 396. 475. 440. 670. 540.:;' SPEC CONO 05 OCT 02 I. UMC 400. 475. 440. 670. 540.(Q

SPEC CONO 05 OCT B2 1. UMC 400. 415. 440. 670. 540.:E SPEC CONO 05 OCT 82 I. UMC 400. 475. 440. 670. 54(1.~ TOC 05 OCT 82 1.0 MGL 27 .0 29.0 IB.O 75.0 24.0(j)
Tce 05 oCT 02 1.0 MnL 27.0 30.0 17.0 72.0 23.0Ul IOC 05 OCT B2 1.0 MGL 26.0 20.0 16.0 73.0 23.0III

3 TOC 05 OCT 02 1.0 MGL 27 .0 29. o. 16.0 72.0 23.0
~ TOX 05 OCT 02 .010 MGL .021 C NO NO .036 C .009 C:;' TOX 05 OCT 82 .010 MGL .030 C NO NO .068 C .034 C(Q

TOX 05 OCT 82 .010 MOL .033 C NO NO .057 C .040 C::Il TOX 05 OCT 82 .010 MGL .020 C NO NO .069 C .045 C11l
til
C
;::+
til
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RUN OIlTE: ,of "AN 03

INSTALLATION: CRANE NWSC, IN fAClll TVI MCCOMISII CORGE

SAMPLING SITES
RESULTS

PARAME TEn SArAPlINO DETECTION
DATE LIMIT UNITS Il

4-1 4-2 4-4 4-3 4-5 4-6
GROSS AlPIIA 07 O[C III :1. 71 PCL NO NO NO NO NO NO
CROSS AlP'lA 23 MAn B2 4.112 PCL NO NO NO • NO NO NO
CROSS ALPII" 22 "UN B2 5.06 PCL ..:1. 30 ~!I.01 ..:'l. 3~ '..(~.o I <5,og o<J ,(.3
G"OSS AlPlt" 05 OCT B2 3.25 PCL No NO 2.9B NO NO
GROSS DE TA 07 DEC BI 1.30 PCL t. 6S 2.42 3.55 2.25 2.19 1.17CROSS BE TA 23 MAR B2 I. sa PCL 1.55 1.27 1.95 1.71 NO 1015
CROSS OETA 22 "UN 02 I. 64 PCL NO NO I. 51 2.4B NO NO
GROSS BETA 05 OCT B2 1.30 PCl 1.61 2.0B 1.63 2.96 No

PACE NO
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RUN DATE: 14 JAN 03

INSTALLAT ION: CRANE NWSC. IN FACILITY: MCCaMISH GORGE

»
"t:I
"t:I
It>
:J
Cox·
m

s::
o
:J
::t
g,
:J
ce

~
It>

(ij

en
D>
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~
:;'
ce
::0
It>
VI
c:
;:+
VI

LEGF.ND
t10TES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DiSSOLVED (FILTEREDI BASiS UNLESS OTHERWISE
NOT~D. OETE~TIOtl LIMITS SlmWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRDNMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EIIIlER :I OR 3 SIGNIFICANT FIGURES.
A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM
B UPGRADI[NT SITE
C RESULTS ARE FOR UNFILTERED SAMPLE
• VALUE EXCEEOS A NATIONAL INTERIM PRI~ARY DRINKING WATER REGULATION STANDARD* VALUE EXCEEDS A NAIIONAL SECONDARY DRINKING WATER REGULATION CRITERIA
6 - hELL WAS DRY

MGL - MILLIGRAMS/LITER
UGL - MICROURAMS/LITER
PCL - PICOCURIES/LITER
UMC - MICROW10S/CENTIMETER
NTU - NEPHELO~EIRIC TURBIDITY UNITS
TON - THRESHOLD ODOR NUMBER
TON - TASTE DILUTION INDEX NUMBER
CU - COLOR UNITS
PHM - PER \00 MILLILITERS
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s: nu" ~ATE: ~I ~UN 030
:J
;:t.

'NSTALL~Tlci!l' CRAIIE ~!",SC. IN Sire: MCCOMISH GORGE~
:;'

SAMPLlIlll 51 TESco

~ RESULTS
(1) PARAME TER SAMP LI NQ OE Tl:CTI ON
iii OATE LIM! T UN ITS 0
CIl 4-' 4-2 4-4 4-3 4-5 4-6III

3 WAIEII
~ LEvHS (A) 25 FeD 03 FT 568.0 !i68.2 563.5 566.3 566.1:;' CIiLOIII DE 01 MAR 03 1.0 MGL NO /lC 5.0 4.0 3.0co
:xl IRON 01 MMI 03 .03 MGL NO NC 18.00* 16.70* NO(1) MAIH,AIIESE 01 MAil 83 .01 MGL .01 .65~ 2.60* 5.70* NOIII PIiEllOl 01 MAR 03 .01 MUL NO NC NO NO NOC
;:+ SOD IIitA 01 MAil 03 I. MGL 3. 10. 22. 14. 7.III

SULfATE 01 MAR 83 1\.0 MGl 11.0 NO 19.0 15.0 36.0PH(fIElO) 01 MAil U3 PH 7.0 6.2t 6.21 7.1I'H( f I no) 01 MAR 03 PIt 7.0 6.21 6.2* 7.1PH( f I HO) 01 MAil 83 PH 6.9 6.2t 6.2t 7.1
PlllflElol 01 MAR 03 PH 7.0 6.2t 6.2* 7.1
SPEC CONo 01 MAR 03 I. UMC 455. 625. 375. 430. 445.
SPEC CONo 01 MMI 03 I. UMC 'IS!;' 620. 375. 420. 446.SI'IOC CONO 01 MAll 03 I. UMC 460. 620. 375. 430. 445.
SPEC COND 01 MAR 03 I. UMe 460. 623. 373. 420. 445.TOC 01 MAR 03 1.0 MGL 31.0 44.0 40.0 50.0 23.0Toe 01 MAR 03 1.0 MGL 30.0 44.0 41.0 50.0 22.0Toe 01 MAR 03 1.0 MGl 30.0 "5.0 41.0 50.0 22.0TOC 01 MAR 03 1.0 MGl 31.0 44.0 42.0 50.0 22.0TOX 01 MAil 83 .010 MGl NO Ne NO .010 e NOTOX 01 MAn 03 .010 MGl NO .014 C NO .011 e NOlOX 01 MAn 03 .010 MGl NO .017 C NO .015 C NO. TOX 01 MAR 03 .010 MGl NO .011 e NO ND NO

m
(0
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o flUN DAT 21 JUN U3

INSTALLATION: CRANE NWSC, IN
SIIE: MCCDMISH GORGE

:t>
"C
"C
CD
:::l
a.x·
m

LEGI:NO
NOT~S: ALL ~ETAlS AND orHER PARAMETERS WH~RE API'ROPRIATE ARE ON A DISSOLVED (FilTERED) BASIS UNLESS OTHEf/WISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL lEVELS: ACTUAL LIMITS MAY VARY IN ENVIRON~ENTAL SAMPLES. ANALYTICAL RESULTS
ME IICCIIRATE TO t: I THf.R 2 011 J SIGNI FICANT FIGURES.A VALUES SltO'lIN ARE tOR WATEf/ LEVEl ELEVATION ABOVE A REFEHENCE DATUMB UPGRADI~NT SITE
C RESULTS fiRE FOR UNfILTERED SAMPLEM VALUE EACEEOS A NAllONAl SECONDARY DRINKING WATER REGUllITION CRITERIAMGl - MlllIGflAMS/lITERUGl - MICROt;"flMS/lI TEflPCl - PICOClJflIES/LIIEfIUMC - MICROMIIOS/CENIIME TERNTU - NEPHElU~EIRIC TUROIDITY UNITSTOI/ - lIt1HSltUlD OUOR NUMOf:RIDN - TASTE DilUTION (NOEK NUMOERCU - COLOR UNITS

PHM - PER 100 MILLILITERS

s:
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"0
"0
(1)

:J
Cox·
m IW" IlAIl: 7·' OC I 11:1

Ir. ::
Cls: I N5 I All. II I 1liN; CWANl N\~5e, IN ~ IT f: ~lCCUM1511 GORGE ~:.l L
'.. ~0
", I:J

5M~rI.lNI~ 51 If 5 Om;::+.
-iVQ IIESlII. IS .. I

5' I' All-h/·Il IE R SMIPLING Of.IECT ION ,
co OA IE LIMI T lINITS B

" C) ".::E 1- I 4-2 1-1 4-3 4-5 "-G z"'\
~ ::::0

l/lCiii WA lER O:l
C/l LfVEI.S (A) ~9 Jill. "3 f r 57G. I 5G7.9 5G7.R 5G2.9 564.9 5f)!j.~

'-' a.
Ql I
3 I'll( F lEI 0) '9 .JIll. 11,1 I'll 7.0 6.:1 6.:1 G.O 7.0 :::
~ I'll(flHol ~9 '"'ilL 9:1 I'll G.9 G.3 6.2 !i. 9 '/.0 OllJ

5' PI I( r I EIII I ~!l ,1I11 83 I'll 6.9 6.3 G.3 G.O 7.0 ~ ;1' ,
co PII(rl£IoI 2!l .1111. 0:1 1''' G.O G.3 G.:I &.lJ 7.0 :l "'\

III:D I'll( r I Eto I 02 Mil; 83 1''' 7.0 . 5(1)
PliO 1£ WI Cl~ AliI. 8:1 I'll 7.0III

..... :lc: f'lll f I (Ill I O~ MIG 0:1 I'll G.\l z -';:;
III "II(F IElIll ll~ AIlG 8:1 I'll 7.0

I
....
0SI'Cr. cmm ~9 Jill 11:1 1. 1I~1r. 500. 410. 51O. 5,10. ~iGO. "'\

SI'fC Clltlll 2!l .IIlL 03 1. Ilf.ll: 190. 120. 510. S~iO. ~60 ..
_.
:>.Sl'r.c COIIIl 2!1 ,Jill H:l I. 1I1·IC 405. ·12'1. 510. 5~O. !iGO. :>.

SI'EC CIl"'" ~9 .1111. H:I 1. III·IC ~oO. 120. 510.' 5,10. 56O.
.0'SI'C r. ellllll 02 AlII: 8:. 1. Illlr. ~\lll.

. SI'I e cmlll O,l AIIG B:' 1. II/~t; :)\l0.
Sl,r r. CUlIil 02 All(; U:I I. II/·U; :1!10.
SI'r.r. CIlIIil O~ AW; R:) I. 1I~": J9!"1.
1lIr. ~9 '"'ilL H:I 1.0 /·U;L 3~.O 29.0 30.0 65.0 :l0.0
TOr. 29 .JIll. 11:l 1.0 '.ll;L n.:! 29.0 J7 .0 61.0 30.U
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Crane Naval Weapons Support Center. January 1985
Groundwater Sampling Project. Area 4-CERCLA.

E12

ATEC Lab No. 214-85 215-85 216-85
Well No. 4-1 4-2 4-3
Date Sampled 1/9/85 1/9/85 1/9/85

pll , Field, S.U. 6.3 6.5 6-.5
Condo , Field,· umho 610 450 450
Chloride, mg/1 <l <1 <1
tron, ug/1 30 <20 3160
Manganese, ug/1 270 10 1230
Phenols, ug/1 <50 <50 <50
SodiWll, mg/1 4.3 8.8 19
Sulfate, mg/l 220 150 160
TOe, mg/1 4.8 6.4 7.7.
TOX, ·ug/1 28 <5.0 9.5

ATEC Lab No. 217-85 218-85 219-85
Well No. 4-4 4-5 4-6
Date Sampled 1/9/85 1/9/85 1/9/85

pll, Field, S.U. 6.0 5.9 6 ..3
Condo , Field, umho 610 450 540
Chloride, mg/1 <1 <1 -< 1
Iron, ug/1 <20 800 <20
Manganese, ug/1 960 1960 130
Phenols, ug/l <50 <50 <50
Sodium, mg/l 9.8 9.6 5.1
Sulfate, mg/l 25 54 50
TOC, mg/l 7.8 4.1 0.6
TOX, ug/1 45 10 5.6

Appendix E Monitoring Wells Sampling Results
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TABLE· 1. (Page 1of 2). MeComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of sell analysis for Inorganlo compounds.
Concentrations are mg/!<g (ppm) dry weIght. Analytes are given as abbreviations; see Appendix Afer full compound names.

ANALYTE SAMPLE 01 #1 01 #2 02 #1 02 #2 04 #1 04 #2 ..
SB < 1.5 N < 1.5 N < 1.5 N < 1.5 N < 1.5 N < 1.5 N
AS 9.13 7.13 7.98 10.7 6.68 9.06
8E 1.8 1.4 1.7 1.4 1.3 1.5
CO < 0.4 < 0.4 0.8 < 0.4 < 0.4 < 0.4
CR 26.6 ON 16.2 ON 16.4 ON 12 ON 27.9 ° 44.6 °
CU 16.7 15 38.1 28.5 11.9 11.2
PB 23.1 18.9 75.6 12.8 15.3 16.9
HG < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
SE < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
AG < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TL < 0.2 0.21 8 8 < 0.2 < 0.2 8 8 0.22 8 0.32 8
ZN 114 52 152 52.9 42.7 45.2
AL 21000 20400 27800 11200 18200 17600
8A 610 1870 36500 8640 67.2 70.8
CA 1230 440 8 1760 426 8 866 317 B

. CO 7.29 6.49 7.3 7.99 6.79 8.09
FE 27400 23000 31400 12300 21500 25200
MG 1460 3120 15200 1330 1350 1310
MN 501 350 494 269 321 363
NA 49.4 B 44.7 B 8 8 59.8 8 67.4 B 8 8 57.4 8 62.5'8
TP 50 69.9 86.2 82.4 90.3 70.6 103 '.'

l> Notes: Sample 10 lsas follows ·01#1, borIng l/sample 1. See figure 5.1
't:l

B· Indicates reported value Is less than the contract required detection limit but greater than the Instrument detection limit.'t:l
C1l
::J J • Estimated value below the statistical limits.
Co

N·· Spiked sample recovery not wltln control limits.x·
"T1 < • Compound was analyzed for, but not detected. Detection limits are given alter the < symbol.

-l
° . Duplicate analysis not within control limits.
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TABLE '1. (Page 2 of 2). McComlsh Gorge, SWMU 04/02. NWSC Crane, Indiana. Results of soli analysis for Inorganic compounds.
Concentrations ,are mg/kg (ppm) dry weIght. Analyles are given as abbreviations; see Appendix A for full compound names.

ANALYTE 05 #1 05 #2 06 '1 06 '2 OS' '1 09 '1 09 '2 10'1
SB 0.89 BN 1.44 BN 2 B 3.11 B 3.4 B 13.2 4.1 B 3.56 B
AS 9.27 7.26 7.18 10.8 7.13 6.61 5.22 7.84
BE 2.3 2.1 1.6 2.5 2.1 1.9 0.799 1.6
CO < 0.4 0.799 1.6 2 2.3 2.2 < 0.7 3.3
CR 26.5 * 54.1 * 14.6 N* 25.4" N* * * 22.6 N* 22.5 N* 14.2 N* 20.1 N*
CU 17.9 41.9 10.9 18.2 15.9 35.4 6.39 15.4
PB 12.9 34.9 12.1 12.1 15.9 16.7 8.29 36.5
HG < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1

:,.•

SE 0.31 B 0.33 B < 0.3 < 0.3 < 0.3 < 0.3 < 0.3 < 0.3
AG < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
TL 0.33 B < 0.2 < 0.2 < 0.2 B 0.32 B 0.24 B 0.22 B 0.38 B
ZN 79.8 160 48.2 71.6, 61.6 57.7 18.1 111
AL 17100 98SO 14700 25900 12700 18800 6650 11100
BA 78.4 91.7 62.4 128 94.5 77.3 34.6 114
CA 1370 2210 618 972 B 813 1410 386 4410
CO 8.09 7.3 6.7 7.9 8.3 7.4 2.1 B 5.7
FE 29700 31500 17400 27300 26000 22700 6300 17800
MG 1430 1020 1020 1700 1260 1610 640 937
MN 348 399 370 537 659 574 68.8 324
NA 53.1 B 78.6 B 41 B 82.7 B B B 66.9 B 66.2 B 48 B 49,2 B
TP , 64.2 123 82.2 42.2 63.9 53.6 70.9 91.1

Notes: Sample IDlsss'follows ·01'1, borIng l/sample 1. See figure 5.1 '.-
B. Indicates reported value Is less than the contract required detection limit but greater than the Instrument detection limit.
"J • Estimated value below the statistical limits.
N • Spiked sample recovery not wltln control limits. '
< • ComPound was analyzed for, but not detected. Detection limits are given after the < symbol.
* • Duplicate analysis not withIn control limits.
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TABLE 2. (Page 1of 2). McCamish Gorge, SWMU 04/02· NWSC Crane, Indiana. Statistical analysis of results of Inorganic analysis of soli samples

Analyte Concentration mg/kg dry weight (ppm)
STATISTIC SB AS BE CD CR CU PB HG SE AG TL

(a) (b) (c) (b) (a) (a) (a) (c)

MEAN 7.75 1.65 1.10 23.70 20.65 32.65 0.23
BORINGS 1,1A,2,3 I S.D. 1.24 0.24 0.83 5.39 12.00 28.83 0.04

MAX 9.13 1.80 2.3 28.7 38.10 75.60 0.29
#1 I MIN 6.13 1.30 0.4 16.4 10.70 15.90 0.2

N 4 4 4 4 4 4 4

MEAN 7.47 1.80 1.61 22.34 17.39 17.67 0.28
BORINGS 4-10 I S.D. 0.91 0.34 1.07 4.34 8.29 8.46 0.07

MAX 9.27 2.30 3.3 27.9 35.40 36.50 0.38
#1 I MIN 6.61 1.30 0.4 14.6 10.90 12.10 0.2

N 7 7 7 7 7 7 7

MEAN 13.26 1.65 1.90 14.83 30.65 44.85 0.21
BORINGS 1,1A,2,3 I' S.D. 7.22 0.50 2.62 2.88 12.60 58.82 0.01

MAX 23.70 2.40 6.8 18.2 45.40 133.00 0.22
#2 I MIN 7.13 1.40 0.4 12 15.00 12.80 0.2

N 4 4 4 4 4 4 4

Table Notes:
(a) Allor most data was reported as less than detection limit therefore no statistical comparison could be made.
(b) Indlcatea reported value Is less than the contract required detection limit but greater than the Instrument detection limit.
(c) Some samples reported less than Insrument detection level; Instrumeni detection level used In statistical analysIs.
(d) Questionable data resulta.
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BORINGS 4-7,9

#2

MEAN 7.82 1.7198 0.86 32.06 18.14 17.10 0.23
S.D. 2.16 0.64 0.66 16.64 13.94 10.42 0.05 '.-
MAX 10.80 2.50 2.00 54.10 41.90 34.90 0.32
MIN 5.22 0.80 0.40 14.20 6.39 8.29 0.20
N 5.00 5.00 5 5 5 5 5
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TABLE ..2. (Page 2 of 2). McComlsh Gorge. SWMU 04/02 - NWSC Crane, Indiana. StatistIcal analysIs of results of InorganIc analysis of soli samplesx·
."

-i
II>
C" Analyte Concentration mg/kg dry weight (ppm)
CD
CIl SAMPLE lYPE STATISTIC ZN At BA CA CO FE MG MN NA TP
..... REMARKS (b)...
0
..... MEAN 94.80 22325.00 32.65 1540.00 7.90 26675.00 4887.50 560.75 55.65 7Q.33<0

BORI~GS 1,1A,2,3 S.D. 47.33 4387.39 28.83 241.52 0.90 6080.23 6875.03 122.89 4.52 17.02
MAX 152.00 27800.00 75.60 1760.00 9.20 31400.00 15200.00 745.00 59.8 86.20

#1 MIN . 47.60 17300.00 15.90 1230.00 7.29 17900.00 1420.00 494.00 49.4 50.00
N 4 4 4 4 4 4 4 4 4 4

MEAN 69.19 15485.71 17.67 1468.88 7.25 22571.43 1298.14 455.57 55.34 70.09
BORINGS 4-10 I S.D. 23.78 2848.06 8.46 1331.36 0.92 4346.54 244.83 146.41 9.19 12.64

MAX 111.00 18800.00 38.50 4410.00 8.30 29700.00 1610.00 659.00 66.90 91.10
#1 I MIN 42.70 11100.00 12.10 618.00 5.70 17400.00 937.00 321.00 41.00 53.60

N 7 7 7 7 7 7 7 7 7 7

MEAN 343.23 15575.00 41n.68 12812.75 9.69 24675.00 4502.50 345.00 64.25 118.30
BORINGS 1,1A,2,3 I S.D. 538.74 3770.39 3922.57 24591.79 4.65 10551.90 5409.46 74.48 14.35 48.20

MAX 1150.00 20400.00 8640.00 49700.00 16.60 38000.00 12500.00 445.00 79.2 178.00
#2 I MIN 52.00 11200.00 50.70 426.00 6.49 12300.00 1060.00 269.00 44.7 69.90

N 4 4 4 4 4 4 4 4 4 4

MEAN 71.74 15400.00 78.94 835.60 6.36 22460.00 1196.00 333.36 63.30 86.34
BORINGS 4-7,9 S.D. 53.47 7500.25 34.24 817.48 2.47 9669.69 393.74 171.63 17.26 31.01

MAX 160.00 25900.00 128.00 2210.00 8.09 31500.00 1700.00 537.00 82.70 123.00
#2 MIN 18.10 6650.00 34.60 293.00 2.10 6300.00 640.00 68.80 44.70 42.20

N 5 5 5 5 5 5 5 5 5 5

Table Notes:
(a) Allor most data was reported as less thsn detection limit therefore no statistical comparison could be made.

. (b) Indicates reported value Is lells than the contract required detection limit but greater than the Instrument detection limit. '.-
(e) Some samples reported less than Insrument detection level; Instrument detection level used In statistical analysis.
(d) Questionable data results.
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TABLE. 3.· McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Statistical analysis of results of Inorganic analysis of soli samples.

Analyte Concentration mg/kg dry weight (ppm)
STATISTIC SB AS BE CD CR CU PB HG SE AG TL

(a) (b) (c) (b) (a) (a) (a) (c)

MEAN 10,50 1.65 1.50 19.26 25.65 38.75 0.22
BORINGS 1,1A,2,3 I S.D. 5.62 0.36 1,85 6.21 12.58 43.38 0.03

MAX 23.70 2.40 5,80 28,70 45.40 133.00 0.29
#1,#2 I MIN 6.13 1.30 0.40 12.00 10.70 12.80 0.20

N 8 8 8 8 8 8 8

MEAN 7.62 1.n 1.30 26.39 17.70 17.43 0.26
BORINGS 4-10/ #1 I S.D. 1.47 0.46 0,97 11.66 10.41 8.66 0.06

and MAX 10.80 2.50 3,30 54.10 41.90 36.50 0.38
BORINGS 4-7,9/ #2 MIN 5,22 0.80 0.40 14.20 6.39 8.29 0.20

N 12 12 12 12 12 12 12

STATISTIC ZN AL BA CA CO FE MG MN NA TP
(b)

MEAN 219,01 18950.00 6740.78 7176,38 8.79 25675.00 4695.00 452.88 59.95 94.31
BORINGS 1,1A,2,3 I S.D. 378.13 523Q.68 12449.89 17190.50 3.25 8043.94 5730.64 148.83 10.87 42.16

MAX 1150.00 27800.00 36500.00 49700.00 16.60 38000.00 15200.00 745.00 79.20 178.00
#1,#2 I MIN 47.60 11200.00 50.70 426.00 6.49 12300.00 1060.00 269.00 44.70 50,00

N 8 8 8 8 8 8 8 8 8 8

MEAN 70.25 15450.00 80.93 1205,00 6.88 22525.00 1255.58 404.65 58.66 76.86
BORINGS 4-10/ #1 S.D. 38.74 4988.21 24.39 1147,25 1.70 6656.52 303.04 162.37 13.08 22.52

,,'

J> and MAX 160.00 25900.00 128,00 4410,00 8.30 31500,00 1700.00 659.00 82.70 123.00
"0
"0 BORINGS 4-7,9/ #2 MIN 18.10 6650.00 34.60 293.00 2.10 6300.00 640.00 68.80 41.00 42,20co
=' N 12 12 12 12 12 12 12 12 12 12
Co
>C.
-n Table Notes:

-I (a) Allor most data was reported as less than detection limit therefore no statistical comparison could be made.
0> (b) Indicates reported value Is less than the contract required detection limit but greater than the Instrument detection limit.C"
iD (c) Some samples reported less than Insrument detection level; Instrument detection level used In statistical analysis.
CIl

(d) Questionable data results....
0
.....
10
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TABLE', .4. '(Page 1 of 2). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Statistical analysis of results of Inorganic analysis of soli samples.
-l
Ql
0-m
III Analyte Concentration mg/kg dry weight (ppm)

... SAMPLE TYPE STATISTIC SB AS BE CD CR CU PB HG SE AG TL
0 REMARKS (a) (b) (c) (b) (a) (a) (a) (c)
~

lD

OBPCONTROL MEAN 5.79 1.4 1.02 16.85 14.58 20.97 (a)
BORINGS 1,2,3 VARIANCE 0.07 0.01 0.86 13.69 25.43 197.71

S.D. 0.26 0.08 0.93 3.7 5.04 14.06
#1,#2 N 6 6 6 6 6 6 6

McCOMISH GORGE MEAN 10.50 1.65 1.50 19.26 25.65 38.75 0.22
VARIANCE 31.64 0.131429 3.408571 38.508393 158.3029 1881.631 0.000941

BORINGS 1,1A,2,3 S.D. 5.62 0.36 1.85 6.21 12.58 43.38 0.03
#1,#2 N 8 8 8 8 8 8 8

SAMPLE TYPE STATISTIC ZN AL BA CA CO FE MG MN NA TP
REMARKS (b)

OBPCONTRQL MEAN 64.15 17030 74.73 944.667 6.88 19333.33 1399.17
BORINGS 1,2,3 VARIANCE 562.7 23382200 904.703 342235 2.02 1382667 236664

S.D. 23.72 4835.51 30.078 585.008 1.42 1175.87 488.48
#1,#2 I N 6 6 6 6 6 6 6 6 6 6

McCOMISH GORGE

BORINGS 1, lA,2,3
#1,#2'

Table Notes:

MEAN
VARIANCE

S.D.
N

219.01
142980.53
378.13

8

18950.00
27360000
5230.68

8

6740.78
154999780
12449.89

8

7176.38
295513262
17190.50

8

8.79
10.53917
3.25

8

25675.00
64705000
8043.94

8

4695.00
32840229
5730.64

8

452.88
22149.554

148.83
8

59.95
118.14571

10.87
8

94.31
lm.4013

42.16
8 '.'

-n
--.J

(a) Allor most data was reported as lesll than detection limit therefore no statistical comparison could be made.
(b) Indicates reported value Is less than the contract reqUired detection limit but greater than the Instrument detection limit.
(c) Some samples reported less than Instrument detection level; Instrument detection level used In statistical analysis.
(d) Questionable dalli results.
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TABLE .4. (Page 2 of 2). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Statistical analysis of results of Inorganlo analysis of soli samples.

Analyte Concentration mg/kg dry weight (ppm)
STATISTIC SB AS BE CD CR CU PB HG SE AG TL

(a)(b) (0) (b) (a) (a) (a) (c)

OBPCONTROL I MEAN 5,79 1.4 1.02 16.85 14.58 20.97 (a)
BORINGS 1,2,3 VARIANCE 0.07 0.Q1 0.86 13.69 25.43 197.71

S.D. 0.26 0.08 0,93 3.7 5.04 14.06
#1,#2 N 6 "6 6 6 6 6 6

MoCOMISH GORGE MEAN 7.62 1.77 1.30 26.39 17.70 17.43 0.26
BORINGS 4-10/ #1 VARIANCE 2.17 0.214 0.935 136.019 108.313 78.572 0.004

and S.D. 1.47 0.46 0,97 11.66 10.41 8.86 0,06
BORINGS 4-7,9/ #2 N 12 12 12 12 12 12 12

Analyte Concentration mg/kg dry weight (ppm)
STATISTIC ZN AL BA CA CO FE MG MN NA TP

(b)

OBPCONTROL I MEAN 64.15 17030 74.73 944.667 6.88 19333.33 1399.17
BORINGS 1,2,3 VARIANCE 562.7 23362200 904.703 342234.67 2.02 1382666.7 236664.17

S.D. 23.72 4835.51 30.078 565.008 1.42 1175.87 486.48
#1,#2 I N 6 6 6 6 6 6 6 6 6 6

»
"t:l
"t:l
(1)

::J
Q.
x·
"T1

McCOMISH GORGE
BORINGS 4-10/ #1

and
.BORINGS 4-7,9/ #2

Table Notes:

MEAN
VARIANCE

S.D.
N

70.25
1349.565

36.74
12

15450,00
24882273
4988.21

12

80.93
594.640
24.39

12

1205,00
1316172
1147.25

12

6.88
2,890
1.70
12

22525.00
44309318
6656.52

12

1255.56
91835.902

303.04
12

404.65
26363.725

162.37
12

56.66
171.183.
13.08

12

76.86
507.017
22.52

12

','

-4
Cl
0­
lD
VI

....
o

<0

(a) Allor most data was reported as less than detection limIt therefore no statistical comparison could be made.
(b) Indicates reported value Is less than the contract required detection limit but greater than the Instrument detection limIt,
(c) Some eamplea reported less than Insrument detection level; Instrument detection level used In statistical analysis.
(d) Questionable data results.
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Table.5 MoComlsh Gorge. NWSC Crane, Indiana, SWMUI04/02. Results of Inorganlo analyses of method blanks associated with analyses of soli samples. Concentrations are In
mg/kg (ppm) dry weight. Detectable concentrations are shown In bold

Analyte
Method Blank 10* I SB AS BE CO CR CU PB HG SE AG

MB/Borlng 1,2 < 1.5 UN < 0.002 U < 0.002 U < 0.004 U 0.089 ON < 0.006 U < 0.025 U < 0.1 U < 0.003 U < 0.001 U
MB/Borlng 3,1A < 0.003 U < 0.002 U < 0.002 U < 0.007 U ~ .J!:Q!r B < 0.025 U < 0.1 U < 0.003 U < 0.001 U
MB/Borlng 6,8,9,10 ~B < 0.002 U < 0.002 U < 0.007 U 0.081 ON < 0.005 U < 0.026 U < 0.1 U < 0.003 U < 0.001 U
MB/Borlng 5,7 < 0.003 U < 0.002 U < 0.002 U < 0.004 U 0.11 0 ...Q:!ill. B < 0.026 U < 0.1 U < 0.003 U < 0.001 U
MB/Borlng 4 < 0.003 U < 0.002 U < 0.002 U < 0.004 U < 0.011 OU ~B < 0.026 U < 0.1 U < 0.003 U < 0.001 U

I
Analyte

Method Blank 10* TL ZN AL BA CA CO FE MG MN NA TP
MB/Borlng 1,2 < 0.002 U < 0.008 U 0.135 B < 0.011 U ~B < 0.03 U ~ < 0.13 U < 0.005 U 0.232 B < 0.05 U
MB/Borlng 3.1A < 0.002 U 0.033 0:174 B < 0.Q1 U 0.382 B < 0.005 ~ < 0.13 U < 0.005 U 0.98 B < 0.05 U
MB/Borlng 6,8,9,10 < 0.002 U <O:OOSu (i.'12 B < 0.01 U ""Q.327 B ~B ~ '0.149 B < 0.005 U ~B < 0.05 U
MB/Borlng 5,7 < 0.002 U ~ 0.132 B < 10 0.152 B 0.005 B ...-!ill. < 0.13 U 0.005 B ~B < 0.05 U
MB/Borlng 4 < 0.002 U ~B ~ < 0.011 U ....Q:2r§. B <o:o3u ~ < 0.13 U < 0.005 U ...Q:lli B < 0.05 U

Note:
* Sample 10· MB (Method Blank)/Borlng numbers associated with that method blank.
U Analyte was analyied for but not detected.
B Reported value Is less than the Contract Required Detection LImit but greater than the Insrument Detection LImit.
N SpIked sample recovery not within control limits.
o Duplicate analysIs not within control limits

'.'



"T1
~

o

Table A McCamish Gorge· NWSC Crane, Indiana. SWMU~04/02. Results of Inorganic
analysIs for water collected from final equipment rinses. Results a~e In mg/I (ppm). Results In bold
are concentrations greater than detection limits. Detection limits are given after the < symbol.

Sample 10 RINSE RINSE RINSE RINSE RINSE
Anal e Borin 12 1A 3 88910 5,7 4

SB < 0.003 U < 0.003 U < 0.003 U < 0.003 U < 0.003 U
AS < 0.002 U < 0.002 U < 0.002 U < 0.002 U < 0.002 U
BE < 0.002 U < 0.002 U < 0.002 U < 0.002 U < 0.002 U
CD < 0.004 U < 0.004 U < 0.004 U < 0.004 U < 0.004 U
CR < 0.011 U < 0.011 U < 0.011 U < 0.011 U < 0.011 U
CU < 0.006 U < 0.006 U < 0.006 U < 0.006 U < 0.006 U
PB < 0.003 U < 0.003 U < 0.003 U 0.005 B < 0.003 U
HG < 0.0002 U < 0.0002 U < 0.0002 U < 0.0002 U < 0.0002 U
SE < 0.003 U < 0.003 U < 0.003 U < 0.003 U < 0.003 U
AG < 0.013 U < 0.001 U < 0.001 U < 0.001 U < 0.001 U
TL < 0.002 U < 0.002 U < 0.002 U < 0.002 U < 0.002 U
ZN 0.017 0.016 B 0.238 0.178 0.029
AL 0.172 B 0.081 0.159 B < 0.01 U 0.097 B
BA < 0.011 0.011 B <0.Q11 U < 0.011 U < 0.011 U
CA 6 2.94 B 3.19 B 0.426 B 2.98 B
CO < 0.03 < 0.03 U < 0.03 U < 0.03 U < 0.03 U
FE 0.027 B 0.017 B 0.4 0.056 B 0.01 B
MG 1.17 B 0.653 B 0.755 B < 0.13 U 0.599 B
MN < 0.005 < 0.005 U 0.008 B < 0.005 U < 0.005 U 0,'

» NA 1.91 B 1.01 B 1.01 B < 0.06 U 1.01 B'C
'C
CIl
::l
Cl. Note:x·
'"T1 U Analyte was analyzed for but not detected.
-l B ~eported value Is less than the Contract Required Detection Limit but greater than the
Ql

Instrument Detection LImit.0"
CD
CIl
.....
....
0
.....
<D
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TABLE ..7 (Page 1of 2). McComlsh Gorge, SWMU 04/02· NWSC Crane, IndIana. ReSllltl'Of EPA Method 8240. (volatile organIcs) soli analysis.0-
~

Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analyte are shown boxed.lJl

... Analytes are gIven as abbreviations; see Appendix Afor full compound names.
0....

ANALYTE SAMPLE 11\#1 11\#2 0311 0312 04#1 04#2 051W 0512V 08#1 0612CD
ClMETH < 0.011 < 0.011 < 0.012 < 0.012 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011 < 0.012
BrMETH < 0.011 < 0.011 < 0.012 < 0.012 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011 < 0.012
VNLCL < 0.011 < 0.011 < 0.012 < 0.012 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011 < 0.012
C1ETHA < 0.011 < 0.011 < 0.012 < 0.012 < 0.011 < 0.011 < 0.011 < 0.011 < 0.011 < 0.012
MECL [Q;!!] B 10.07 IB 10.0291 B 10.0931 B 10.0471 B 10.0381 B 10.07 IB 10.072IB 10.05 IB 10.0551 B
llDClETE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006IIDOIETA < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
t·OCtETE .( 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006c-OCIETE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006CHCL3 < 0.005 < 0.006 < 0.006· < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.00612DClETA < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
lllTCA < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
CCL4 < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
BrOOME < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
12DC1PR < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
t13C1PRE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
TCE < 0.005 < 0.006 < 0.006. < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006DBrClME . < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
013C1PRE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
112TCA < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
BENZENE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 <.0.006 < 0.006 < 0.005 < 0.006
CHBr3 < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 <'0.006 < 0.006 < 0.005 < 0.006
1122TClA < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
TEClETE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
TOLUENE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 . < 0.006 < 0.006 < 0.005 < 0.006
C1BEN < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 ., < 0.006
ETBEN < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 ;, < 0.006
ACETONE 10.0821 BJ IIDB 10.0921 BJ [Q1[]B 10.0551 BJ 10.0661 BJ 10.0841 J [Q;Q[]J 10.0131BJ ,: @]IJBJ
BUTANO < 0.11 < 0.11 < 0.12 < 0.12 < 0.11 < 0.11 < 0.11 < 0.11 < 0.11 < 0.12
052 < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
2HEXANO < 0.054 < 0.056 < 0.058 < 0.058 < 0.057 < 0.057 < 0.057 < 0.057 < 0.053 < 0.059
4Me2PE < 0.054 < 0.056 < 0.058 < 0.058 < 0.057 < 0.057 < 0.057 < 0.057 < 0.053 < 0.059
SrXRENE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
VNACETA < 0.054 < 0.056 < 0.058 < 0.058 < 0.057 < 0.057 < 0.057 < 0.057 < 0.053 < 0.059T·XYLENE < 0.005 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.006 < 0.005 < 0.006
Notes: Sample 10 Is as follows· 01 I 1, boring l/sample 1. See figure ....

J • Eatlmated value below the statistical limits.
"T1

< • Compound was analyzed for, bu1 not detected. Detecllon limits are given after the < symbol........... B· Analyte la found In the associated blank as well aaln the sample.
• • EPA Method 8240 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846,

ThIrd Edition, Novamber 1986, wIth December 1986 revisions.
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TABLE .7 (Page 2 of 2). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8240· (volatile organIcs) soli analysis.
Concentrations are mglkg (ppm) dry weight. Samples with detectable concentrations of organlo analyte are shown boxed.
Analytes are given as abbreviations; see Appendix A for full compound names.

ANALYTE SAMPLE 071l11V 071l11VDUP 0712V 07,2VDUP 08'1 09#1 09#2 1011
CIMETH < 0.011 < 0.011 < 0.011 < 0.011 < 0.02 < 0.011 < 0.011 < 0.011
BrMETH < 0.011 < 0.011 < 0.011 < 0.011 < 0.02 < 0.011 < 0.011 < 0.011
VNLCL < 0.011 < 0.011 < 0.011 < 0.011 < 0.02 < 0.011 < 0.011 < 0.011
CIETHA < 0.011 < 0.011 < 0.011 < 0.011 < 0.02 < 0.011 <0.Q11 < 0.011
MECL @]iJB IIITJB [QJ[]B 10.056IB [QM]B 10.0441B 10.067IB ~B
11DCIETE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
IIDCIETA < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
t·DClETE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
o-DClETE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
CHC1.3 < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
12DCIETA < 0.006 < 0.006 < 0.006 < 0.006 <0.Q1 < 0.006 < 0.006 < 0.006
111TCA < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
CCL4 < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
BrDCIME < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
12DCIPR <o.~ < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
t13CIPRE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
TCE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
DBrCIME < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
013CIPRE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
112TCA < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
BENZENE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 <.0.006 < 0.006
CHBr3 < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 <' 0.006 < 0.006
1122TCIA < 0.006 < 0.006 < 0.006 < 0.006 <0.Q1 < 0.006 < 0.006 < 0.006
TECIETE < 0.006 < 0.006 < 0.006 < 0.006 <0.Q1 < 0.006 < 0.006 < 0.006
TOLUENE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
CIBEN < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
ETBEN < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
ACETONE 10.063IJ 10.0431 BJ 10.0461 BJ 10.0461 BJ 10.0841 J 10.0611 BJ [Q;li] B ~B
BUTANO

1,1

< 0.11 < 0.11 < 0.11 <·0.11 < 0.2 < 0.11 < 0.11 < 0.11» CS2 < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006'C
'C 2HEXANO < 0.055 < 0.056 < 0.056 < 0.057 < 0.099 < 0.057 < 0.056 < 0.055C1l
:J 4Me2PE < 0.055 < 0.056 < 0.056 < 0.057 < 0.099 < 0.057 < 0.056 < 0.055c.x· STYRENE < 0.006 < 0.006 < 0.006 < 0.006 < 0.01 < 0.006 < 0.006 < 0.006
"Tl VNACETA < 0.055 < 0.056 < 0.056 < 0.057 < 0.099 < 0.057 < 0.056 < 0.055
-t T·XYLENE < 0.006 < 0.006 < 0.006 < 0.006 <0.Q1 < 0.006 < 0.006 < 0.006
III Notes: Sample 10 l88s follows- Ot11, boring 1/sample 1. See figure .***tT
~ J • Estimated value below the statistloaillmits.(J)

< - Compound was analyzed for, but not detected. Detection limits are given after the < symbol.... B - Analyte Is found In the assocIated blank as well as In the sample.0... • • EPA Method 8240 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS. SW846,
CD ThIrd Edition, November 1986. with December 1988 revisions.
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:l TABLE 8 McComlsh Gorge, SWMU 04/02 • NWSC Crane, Indiana. Results of volatile organic· analysis of method blanks associated with soli analysis.a.x· Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organlo analyte are shown boxed.
"T1 Analytes are given as abbreviations; see Appendix Afor full compound names.
-i
Ql

METHOD BLANK MB1 MB2 MB1 MB2 MB1C" MB2 MB1 MB2
Cil ANAlYTE BORING 31A 31A 68910 68910 57 57 4 4(II

~ CIMETH < 0.01 < 0.01 < 0.01 < 0.01 <. 0,01 < 0,01 < 0.Q1 < 0,01...
BrMETH < 0.01 < 0.01 < 0,01 < 0,01 < 0,01 < 0,01 0.Q1 0.010 < <

~ VNlCl < 0.01 < 0,01 < 0,01 < 0,01 < 0,01 < 0.01 < 0,01 < 0.01lD
CIETHA < 0,01 < 0,01 < 0,01 < 0,01 < 0.01 < 0.01 < 0.01 < 0.01
MECl ~ I 0.0111 I 0.0111 1 O.OO3§J 10.003§J 1 o.ooij J I o.ooij J ~J
110CIETE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
IIOCIETA < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
t·OCIETE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
c-OOETE < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005
CHCL3 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005
120CIETA < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
lllTCA < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
CCl4 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
BrOOME < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1200PR < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
t130PRE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
TCE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005. < 0.005 < 0.005
OBrC1ME < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
013CIPRE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
112TCA < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.60s < 0.005 < 0.005
BENZENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
CHBr3 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
1122TCIA < 0.005 <I 0.0011J < 0.005 <I 0.00141 J <I 0.00141 J < 0.005 < 0.005 < 0.005
TECIETE < 0.005 < 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 < 0.005
CIBEN < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
ETBEN < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
ACETONE 1 0.0071 J 1 O.03ijJ 1 O.03~J < 0.1 < 0.1 ~J ~J I 0.00911J
BUTANO < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
CS2 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
2HEXANO < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < '0.05 < 0.05 < 0.05

1.1,.
4Me2PE < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

. ,STYRENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
VNACETA < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
T-XYlENE < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
Notes: Sample 10 Is as follows· MB 3, lA· Method blank associated with analysis of solis from borings 3 and lA.

J • estimated value below the statistical limits.
< • Compound was analyzed for, but not detected. Detection limits are given alter the < symbol.
B· Analyte Is found In the associated blank as well as In the sample.
• • EPA Method 8240 ·In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846,

'TI Third Edition, November 1986, with December 1988 revisions.......
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TABLE· .10 (Page 1 of 4). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270· (Semlvolatlle organics) soli analysis."'T1

--l
Concentrallons are mg/kg (ppm) dry weight. Samples with detectable concentrallons of organic analyte are shown boxed.

III Analytes are given as abbreviations; see Appendix A for full compound names.
l:T
CD
til ANAlYTE SAMPLE 01#1 01#2 1M1 1M2 02#1 02#2 03#1 03#2 04#1 04#2...

PHENOL < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74r+
0 2CIPHEN < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74...

2NIPHE < 0.73 < 0.71 < 0.92(0 < 0.74 < 7.5 < o.n < 0.76 < 0.74 < 0.74 < 0.74
24DMePHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
24DCIPHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
4CI3MePH < 1.5 < 1.5 < 1.4 < 15 < 1.8 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
246TCIPH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
24DNPH < 3.6 < 3.7 < 3.6 <38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
4NPHE < 3.6 < 3.7 < 3.6 <38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
2M46DNPH < 3.6 < 3:7 < 3.6 <38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
PCIPHE < 3.6 < 3.7 < 3.6 < 38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
BENZOAC < 3.8 < 3.7 < 3.6 <38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
2MEPHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
4MEPHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
245TCtPH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BZLAl <1.5 < 1.5 < 1.4 < 15 < 1.8 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
NNDMeAM < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BCIiPrE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
NNDNPAM < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
NITROBEN < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
ISOPHOR < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BCIEtoME <.0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
26DNTOL < 0.73 < 0.74 < 0.71 [iElJ < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
24DNTOL < 0.73 < 0.74 < 0.71 71 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
12DPHYD < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < O.n < 0.76 < 0.74 < 0.74 < 0.74
BENZIDI < 3.6 < 3.7 < 3.6 < 38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7
33DCIBEZ < 1.5 < 1.5 < 1.4 < 15 < 1.8 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
BCIEtE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0,74
13DClB < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
14DClB < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74 \I

12DClB < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74 ,.
HCIETA < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
124TCtB < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
Notes: Sample 10 Is as follows· 01 # 1. boring 1/sample 1. See figure .*..

J. Esllmated value below the stallsllcaillmits.
< • Compound was analyzed for, but not detected. Detecllon limits are given after the < symbol.
B - Analyte Is found In the associated blank as well as In the sample.
• • EPA Method 8270 -In TEST FOR EVAlUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS. SW846.

third Edition. November 1986. with December 1988 revisions.
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TABLE' .10 (Page 2 of 4). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270 * (Semlvolatlle organics) soli analysis.
Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organlo analyte are shown boxed.
Analytes are given as abbreviations; aee Appendix Afor full compound names.

ANALYTE SAMPLE 01#1 01#2 lA11 lA12 02#1 02#2 03#1 03#2 04#1 04#2
NAPHTH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
HCIBU < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
HClCYPO < 0.73 < 0.74 < 0.71 , < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
2ClNAPH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
ACENAY < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
OMePHTH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
ACENAP < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
FLUORE < 0.73 < 0.7A < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
OEtPHTH < 0.73 < 0.74 10.0361 BJ < 7.5 < 0.92 < 0.77 < 0.76 10.0541 BJ < 0.74 < 0.74
4CIPHPHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
NNDPHAM < 0.73 < 0.74 < 0.71 lIL]J < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
4BrPHET < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
HCIBEN < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
PHENAN < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
ANTRAC < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
DBuPHTH < 0.73 10.0731 BJ < 0.71 ~B 10.0711 BJ 10.0711 BJ 10.0641 BJ 10.0341 BJ < 0.74 < 0.74
FLANTHE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
PYRENE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BuBePHTH < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
CHRYSE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BAANTHR < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
B2EHPH < 0.14 10.034IJ 10.036IJ < 7.5 [Q][JJ 10.0741J 10.081I J ~J < 0.74 < 0.74
DNQcPHT < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n 0.026 J 0.027 J < 0.74 < 0.74
BBFLANT < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BKFLANT < 0.73, < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
BAPYRE < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
1123PYR < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < o.n < 0.76 < 0.74 < 0.74 < 0.74
OBAHANT < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74 ','» B-GHI-PY < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74"0

"0 ANIUNE < 1.5 < 1.5 < 1.4 < 15 < 1.8 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5C1l
:l 4CIANIL < 1.5 < 1.5 < 1.4 < 15 < 1.8 < 1.5 < 1.5 < 1.5 < 1.5 < 1.5Cox· OBENZOFU < 0.73 < 0.74 < 0.71 < 7.5 < 0.92 < 0.77 < 0.76 < 0.74 < 0.74 < 0.74" 2MeNAPH < 0.73 < 0.74 < '0.71 < 7.5 10.0621 J < 0.77 < 0.76 < 0.74 < 0.74 < 0.74
-l 2NANIL < 3.6 < 3.7 < 3.6 < 38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7Dl

3NANIL < 3.6 < 3.7 < 3.6 < 38 < 4.6 < 3.8 < 3.80' < 3.7 < 3.7 < 3.7<0 4NANIL < 3.6 < 3.7 < 3.6 < 38 < 4.6 < 3.8 < 3.8 < 3.7 < 3.7 < 3.7CIl

Notes: Sample \0 Is aa followa - 01#1, boring l/sample 1. Seellgure ****...
J - Estimated value below the atatlsticaillmits.0.... < - Compound waa analyzed for, but not detected. Detection limits are given after the < symbol.<D
B - Analyte I, found In the associated blank as well as In the sample.
* - EPA Method 8270 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846,

Third Edition, November 1£188, with December 1988 revls/ons.
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TABLE ,.10 (Page 3 of 4). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270 * (Semlvolatlle organics) soli analysis......

(0 Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analyte are shown boxed.
Analytes are given as abbreviations; see Appendix A for full compound names.

ANALYTE SAMPLE 05#1 05#2 06#1 06#2 07#1 07#10UP 07#2 07#20UP 08#1 09#1 09#2 10#1
PHENOL < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
2CIPHEN < 0.76 < 8.8 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
2NIPHE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
240MePHE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
240CIPHE < 0.78 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
4CI3MePH < 1.5 < 13 < 1.4 < 1.4 < 1.4 < 1.5 < 1.3 < 1.5 < 1.3 < 1.5 < 1.4 < 1.5
246TClPH < 0.76 < 6.8 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
24DNPH < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.6
4NPHE < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.8'
2M460NPH < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.6\
PClPHE < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.8
BENZOAC < 3.8 <33 < 3.4 < 3.4 < 3.8 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.8 <3.6
2MEPHE < 0.76 < 8.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72. < 0.73
4MEPHE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
245TCIPH < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
BZLAL < 1.5 < 13 < 1.4 < 1.4 < 1.4 < 1.5 < 1.3 < 1.5 < 1.3 < 1.5 < 1.4 < 1.5
NNDMeAM < 0.76 < 8.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
BClIPrE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
NNDNPAM < 0.76 < 8.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
NITROBEN < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.68 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
ISOPHOR < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
BClEtoME < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 <0.77 < 0.66 < 0.75 < 0:72 < 0.73
260NTOL < 0.76 . < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
240NTOL < 0~76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
12DPHVO < 0.76 <6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
BENZIOI < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.6
330ClBEZ < 1.5 < 13 < 1.4 < 1.4 < 1.4 < 1.5 < 1.3 < 1.5 < 1.3 < 1.5 < 1.4 < 1.5
BCIEtE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
130CIB < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
1400B < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
12DClB < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 <0.75 < 0.72 < 0.73
HClETA < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 < 0.66 < 0.75 < 0.72 < 0.73
124TClB < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < 0.77 <.0.66 < 0.75 < 0.72 < 0.73

'Tl Notes: Sample 10 Is as follows· 01#1, boring 1/sample 1. See figure ****
-> J • Eallmated value below the atallstlcalllmlts.
-...I < • Compound was analyzed for, but not detected. Detection limits are given after the < symbol.

B· Analyte Is found In the associated blank a8 well as In the sample.
* • EPA Method 8270 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846.
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TABLE.10 (Page 4 of 4). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270· (Semlvolatlle organics) soli analysis.
Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organlo analyte are shown boxed.
Malytes are given aa abbreviations: see Appendix A for full compound names.

ANALYTE SAMPLE 05#1 05#2 06#1 06#2 07#1 07#IDUP 07#2 07#2DUP 08#1 09#1 09#2 1011
NAPHTH < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
HClBU < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
HCICYPD < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
2ClNAPH < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
ACENAY < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
OMePHTH < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
ACENAP < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
FLUORE < 0.76 < 6.6 . < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
DEtPHTH 10.0381 BJ < 6.6 . 10.05 I BJ 10.0411 BJ 10.0321 BJ 10.0291 BJ 10.0361 BJ 10.0541 BJ 10.0391 BJ 10.0421 BJ 10.0521 BJ 10.03 IBJ
4CIPHPHE < 0.76 < 6.6 < 0.68 < 0.66 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
NNOPHAM < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
4BrPHET < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.68 < 0.75 < 0.72 < 0.73
HClBEN < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
PHENAN < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 <'o.n < 0.66 < 0.75 < 0.72 < 0.73
ANTRAC < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 <o.n < 0.66 < 0.75 < 0.72 < 0.73
OBuPHTH 10.0861 BJ [MD BJ < 0.68 < 0.68 10.0551 BJ 10.0621 BJ jillBJ [Q]L]BJ < 0.66 IillBJ < 0.72 10.085IBJ
FLANTHE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72, < 0.73
PYRENE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
BuBePHTH < 0.76 < 6.6 10.036IJ < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
CHRYSE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 <o.n < 0.66 < 0.75 < 0.72 < 0.73
BMNTHR < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
B2EHPH 10.0551 BJ < 6.6 ~J ~J ~BJ ~BJ [QlDB

10.
93 IB [QJIJJ 10.0451J 10.0481 J [IT] &

ONOcPHT < 0.76 < 6.6 0.088 J 0.053 J < 0.72 < 0.73 < 0.66 0.038 J < 0.66 < 0.75 0.054 J < 0.73
BBFLANT < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
BKFLANT < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
BAP\'RE < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
1123PYR < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73
OBAHANT < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73

» 6-GHI·PY < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.12 < 0.73,.
"0 ANIUNE < 1.5 < 13 < 1.4 < 1.4 < 1.4 < 1.5 < 1.3 < 1.5 < 1.3 < 1.5 < 1.4 < 1.5"0
(1) 4CIANIL < 1.5 < 13 < 1.4 < 1.4 < 1.4 < t.5 < 1.3 < 1.5 < 1.3 < 1.5 < 1.4 < 1.5:J
a. DBEtilZOFU < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73x·

2MeNAPH < 0.76 < 6.6 < 0.68 < 0.68 < 0.72 < 0.73 < 0.66 < o.n < 0.66 < 0.75 < 0.72 < 0.73-n
2NANIL < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.6

-f 3NANIL < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3.6OJ
C" 4NANIL < 3.8 <33 < 3.4 < 3.4 < 3.6 < 3.6 < 3.3 < 3.8 < 3.3 < 3.8 < 3.6 < 3,6Cil
CIl Notes: Sample 10 Is as follows· 01#1, boring l/aample 1. See figure .*..
-" J • estimated value below the 81atlstlcalllmlts....
0 < • Compound was anillyzed for, but not detected. Detection limits are given after the < symbol.
-" B· Analyte Is found In the aasoclated blank as well as In the aample.(0

• • EPA Method 8270 ·In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846,
ThIrd edition, November 1986, with December 1988 revisions.
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TABLE .11 McComlsh Gorge, SWMU 04/02 - NWSC Crane, Indiana. Summary of semlvolatlle organic analytes (EPA Method 8270) found In soli analysis.
Se"mlvolatlle analytes also found In method blanks are not Included. A (J) Is Indicated after the compound name where the analyte was detected at concentrations below
the statistical quantatlon limits.

Boring 1
Dlbutylphthalate (J)
Bls(2·Ethylhexyl)Phthalate (J)

Boring 5
Olethyl Phthalate (J)
OlbutylphthaJate (J)
Bls(2·Ethylhexyl)Phthalate (J)

Boring 9
Olethyl Phthalate (J)
Olbutylphthalate (J)
Bls(2·Ethylhexyl)Phthalate (J)
OI·N·Octylphthalate (J)

Boring 1A
Dlethyl Phthalate (J)
N·Nltrosodlphenyi Amine (J)
Oibutyiphthalate
Bls(2·Ethylhexyl)Phthalate (J)
2,4-Olnltrotoluene
2,6-0Inltrotoluene (J)

Boring 6
Olethyt Phthalate (J)
Butylbenzyfphthalate (J)
BJs(2-Ethythexyl)Phthalate (J)
OI·N·Octylphthalate (J)

Boring 10
Olethyl Phthalate (J)
Oibutylphthalate (J)
Bls(2·Ethylhexyl)Phthalate (J)

Boring 2
Dibutylphthalate (J)
Bls(2-Ethylhexyl)Phthalate (J)
2·Methylnaphthalene (J)

Boring 7
Dlethyt Phthalate (J)
Olbutylphthalate (J)
Bls(2·Ethylhexyt)Phthalate (J)
DI·N·Octylphthalate (J)

Boring 3
OIethyi Phthalate (J)
Dlbutylphthalate (J)
Bls(2·Ethylhexyl)Phthalate (J)
DI·N·Octylphthalate (J)

Borln1l8
Dlethyl Phthalate (J)
Bls(2·Ethylhexyt)Phthalate (J)

I,'

"T1
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Borings with No Detectable Se!Tllvo1atlle Analytes
Boring 4
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TABLE: -.12 (Page 1of 2). MoComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270· (Semlvolatlle organics) analysis of
method blanks assoolated with soli analysis. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organIc analyte are shown boxed.
Analytes are given as abbreviations; see Appendix Afor full compound names.

METHOD BLANK MB1 MBl MB2 MB3 MBl MB2 MBl MBl
ANALYTE BORING# 12 1 3 1 3 1 3 68910 68910 57 4
PHENOL < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
2ClPHEN < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
2NIPHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
24DMePHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
24DClPHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
4C13MePH < 1.3 ~ 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 0.67
246TClPH < 0.67 '< 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
24DNPH < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
4NPHE < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
2M46DNPH < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
PClPHE < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
BENZOAC < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
2MEPHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
4MEPHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
245TClPH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BZI.AL < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3
NNDMeAM < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BCUPrE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
NNDNPAM < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
NITROBEN < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
ISOPHOR < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BClEtoME < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
26DNTOL < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
24DNTOL < 0.67 < 0.67 < 0.67 < 0,67 < 0.67 < 0.67 < 0.67 < 0.67
12DPHYD < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BENZIOI < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3

\,\

l> 33DCIBEZ < 1.3 < 1.3 < 1.3 < t.3 < 1.3 < 1.3 < 1.3 < 1.3 ,.
'0 BClEiE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67'0
C1l 1300lB < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67:J
Co 1400B < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67x·
"

1200B < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
HOIETA < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67

-l '124TClB < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67III
tT Notes: Method Blank 10 Is as follows· MBl 1,2· method blank 1associated with analysis of solis from borings 1 and 2.
~

'" J • Estimated value below the statistical limits.

... < • Compound was analyzed for, but not detected. Detection limits are given after the < symbol•
0 B· Analyte Is found In the assocIated blank as well as In the sample.....

• • EPA Method 8270 ·In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846,(0

Third EdlUon, November 1986, with December 1988 revisions.
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"T1 TABLE;.12 (Page 2 012). McComlsh Gorge, SWMU 04/02· NWSC Crane. Indiana. Results of EPA Method 8270 * (Semlvolatlle organics) analysis of

-t method blanks assocIated with soli analysis. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations 01 organic analyte are shown boxed.
III Analytes are given as abbreviations; see Appendix Afor full compound names.0'm
til

METHOD BLANK MBl MBl MB2 , MB3 MBl MB2 MBl MB... ANALYTE BORING# 12 1 3 1 3 1 3 68910 68910 57 40... NAPHTH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
CD HCIBU < 0.67 < 0.67 < 0.67 < 0.67 < 0.67' < 0.67 < 0.67 < 0.67

HClCYPD < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
2CINAPH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
ACENAY < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
DMePHTH < 0.67 < 0.67 < 0,67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
ACENAP < 0.67 <; 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
FLUORE < 0.67 <: 0.67 < 0.67 < 0,67 < 0.67 < 0.67 < 0.67 < 0.67
DEtPHTH < 0.67 < 0.67 I 0.0741 J < 0.67 I 0.0741 J ~J I 0.0571 J < 0.67
4C1PHPHE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
NNDPHAM < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
4BrPHET < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
HClBEN < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
PHENAN < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
ANTRAC < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
DBuPHTH I 0.02§J I 0.02§J ~J [:illJ CQ;EIJ c:::Q]]J OBJ < 0.67
FlANTHE < 0.67 < 0.67 < 0.67. < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
PYRENE, < 0.67 < 0.67 < 0,67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BuBePHTH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
CHRYSE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BAANTHR < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
B2EHPH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 10.061IJ 10.061IJ CQ&i]J
DNOCPHT < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BSFLANT < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BKFLANT < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
BAPYRE < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < ,0.67 < 0.67
1123PYR < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
DBAHANT < 0.67 < 0.67 < 0,67 < 0,67 < 0.67 < 0.67 < 0.67 < 0.67 1,1

B-GHI'PY < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
ANIUNE < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3 < 1.3
4CIANIL < 1.3 < 1.3 < 1.3 < t.3 < 1.3 < 1.3 < 1.3 < 1.3
DBENZOFU < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
2MeNAPH < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67 < 0.67
2NANIL < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
3NANIL < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
4NANIL < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3 < 3.3
Notes: Method Blank 10 Is as follows· MBI 1,2· method blank 1associated with analysis of solis from borings 1and 2.

J • Estimated value below the staUstlcalllmlts.

" < • Compound was analyzed for, but not detected. Detection limits are given after the < symbol.
!\,) B· Analyte Is found In the associated blank as well as In the sample.
-> * • EPA Method 8270 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAL METHODS, SW846.

Third EdlUon, Novembsr 1986. with December 1988 revisions.
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TABLE..13 (Page 1 of 2). MoComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270 * (Semlvolatlle organlos) analysis of
eampllng equipment rinses and assoolated method blanks. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organlo analyte are shown boxed.
Analytes are given as abbreviations; see Appendix Afor full compound names.

SAMPLE 10 RINSE MB RINSE MBl MB2 RINSE MB RINSE MB RINSE MB
ANAlYTE BORING# 12 12 1 3 1 3 1 3 68910 68910 57 57 4 4
PHENOL < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.01 < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.D1
2CIPHEN < 0.Q1 < 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.Q1 < 0.D1
2NIPHE < 0.Q1 < 0.Q1 < 0.Q11 < 0.Q1 < 0.01 < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.Q1 < 0.D1
240MePHE < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01 < 0.Q1 < 0.Q11 < 0.Q1 < 0.01 < 0.01
240CIPHE < 0.01 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.Q1 < 0.01 < 0.Q11 < 0.Q1 < 0.01 < 0.D1
4C13MePH < 0.02 < 0.02 < 0.022 < 0.02 < 0.D2 < 0.02 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02
246TCIPH < 0.Q1 < 0.Q1 < 0.Q11 < 0.01 < 0.Q1 < 0.Q1 < 0.01 < 0.011 < 0.01 < 0.01 < 0.D1
240NPH < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
4NPHE < 0.05 < 0.05: < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
2M48ONPH < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
PClPHE < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
BENZOAC < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
2MEPHE < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01
4MEPHE < 0.Q1 < 0.01 < 0.Q11 < 0.01 < 0.01 < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.01 < 0.D1
245TCIPH < 0.Q1 < 0.01 < 0.011 < 0.01 < 0.Q1 < 0.01 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01
BZLAL < 0.02 < 0.D2 < 0.022 < 0.02 < 0.02 < 0.02 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02
NNOMeAM < 0.Q1 < 0.01 < 0.011 < 0.01 < 0.01 < 0.Q1 < 0.Q1 < 0.Q11 < 0.01 < 0.01 < 0.Q1
BCIIPrE < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.Q1 < 0.01 < 0.011 < 0.01 < 0.01 <' 0.Q1
NNONPAM < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 < 0.01 < 0.Q11 < 0.01 < 0.01 < 0.01
NITROBEN < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.Q1 < 0.Q1 < 0.011 < 0.01 < 0.01 < 0.D1
ISOPHOR < 0.Q1 < 0.Q1 < 0.Q11 < 0.01 < 0.Q1 < 0.01 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01
BClEtoME < 0.01 < 0.Q1 < 0.Q11 < 0.Q1 < 0.Q1 < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.D1
26ONTOL < 0.Q1 < 0.Q1 < 0.011 ' < 0.01 < 0.01 < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01
24ONTOL < 0.01 < 0.Q1 < 0.011 < 0.Q1 < 0.Q1 < 0.Q1 < 0.01 < 0.Q11 < 0.Q1 < 0.01 < 0.D1

, 12DPHvO < 0.Q1 < 0.01 < 0.Q11 < 0.01 < 0.Q1 < 0.05 < 0.05 < 0.011 < 0.01 < 0.01 < 0.01
BENZIOI < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05
330CIBEZ < 0.Q2 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02
BCIEtE < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.Q1 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01
13DCIB < 0.Q1 < 0.Q1 < 0.Q11 < 0.Q1 < 0.01 < 0.Q1 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.Q1
140CIB I 0.0011 BJ I o.oollJ 10.0011 BJ I 0.0011 J 10.0011J I o.oollBJ I o.oollJ < 0.Q11 < 0.Q1 < 0.01 1,1 < 0.01

"
:x> 120CIB < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.Q1'C

'C HCIETA < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.D1 < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.01 < 0.01(1)

::J 124TCIB < 0.01 < 0.Q1 < 0..011 < 0.01 < 0.Q1 < 0.01 < 0.01 < 0.Q11 < 0.Q1 < 0.01 < 0.D1Cox· Notes:
'T1 J • Estimated value below the statistical limits.
-l < • Compound was analyzed for, but not detected. Detection limits are given after the < symbol.
III

B· Analyte Is found In the associated blank as well as In the sample.S!:
(1) * • EPA Method 8270 ·In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE. PHYSICAL/CHEMICAL METHODS, SW846,'" Third Edition, November 1986, with December 1988 revisions....
0
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-l TABLE >.13 (Page 20f2). McComlsh Gorge, SWMU 04/02· NWSC Crane, Indiana. Results of EPA Method 8270 * (Semlvolatlle organics) analysis of
ll> sampling equipment rinses and associated method blanks. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations of organic analyte are shown boxed.tr

Analytes are given as abbreviations; see Appendix A for full compound names.~
en....

METHOD BLANK RINSE MB RINSE MB1 MB2 RINSE MB RINSE MB RINSE MB...
0 ANAlYTE BORING# 12 12 1 3 1 3 1 3 68910 68910 57 57 4 4....
(I) NAPHTH < 0.01 < 0.01 < 0.011 < 0.01 < 0.Q1 < 0.01 0.01 < '0.011 < 0.01 < 0.01 < 0.01

HCIBU < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < .0.Of
HCICYPD < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.Q1 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01
2C1NAPH < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.01
ACENAY < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01
DMePHTH < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.Q1
ACENAP < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01
FLUORE < 0.01 < 0.01: < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.01 < 0.011 < 0.01 < 0.01 < 0.01
DEtPHTH 10.0011 BJ I O.ooij J < 0.011 I o.ooij J [W < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01
4CIPHPHE < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01
NNDPHAM < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.01 0.01 < 0.011 < 0.Q1 < 0.01 < 0.014BrPHET < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.Q1 0.01 < 0.011 < 0.01 < 0.01 < 0.01HClBEN < 0.01 < 0.Q1 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01PHENAN < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01
AmRAC < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.01 0.01 < 0.011 < 0.01 < 0.01 < 0.01DBuPHTH 10.0011 BJ 10.0011J I 0.0011 BJ 10.0011J 10.0011J < 0.Q1 10.0011J 0.Q11 < 0.01 < 0.01 < 0.01FL.ANTHE < 0.01 < 0.Q1 < 0.011 < om < 0.01 < om 0.01 < 0.011 < 0.01 < 0.Q1 <. 0.01
PYRENE < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01
BuBePHTH < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.Q1 0.01 < 0.011 < 0.Q1 < 0.01 < 0.01
CHRYSE < 0.01 < 0.01 < O.Olt < 0.Q1 < O.Ot < 0.01 0.01 < 0.011 < om < 0.Q1 < 0.01BAANTHR < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.Q1 < 0.Q11 < 0.Q1 < 0.Q1 < 0.01
El2EHPH 10.003 BJ 10,oon J < 0.011 Io.oo~J I o.ooij J I 0.0051 BJ 10,oon J I o.oo~ BJ 10.0011J < 0.01 I o.oollJDNOcPHT 0.00 BJ 0.001 J < 0.011 0.001 J < 0.001 < 0.01 0.001 J 0.00 J < 0.Q1 I 0.002lJ < 0.Q1·BBFLANT < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01 0.01 < 0.Q11 < 0.01 < 0.01 < 0.01
BKFL.ANT < 0.01 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.Q1 < 0.011 < 0.01 < 0.Q1 < 0.01
BAPYRE < 0.Q1 < 0.Q1 < 0.011 < 0.Q1 < 0.01 < 0.01 0.01 < 0.Q11 < 0.01 < 0.Q1 < 0.01
1123PYR < 0.01 < 0.01 < 0.Q11 < 0.Q1 < 0.01 < 0.Q1 0.01 < 0.011 < 0.Q1 < 0.Q1 < 0.01
DBAHANT < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.Q1 0.01 < 0.Q11 < 0.01 < 0.Q1 < 0.01
B-GHI·PY 0.01 0.01 < 0.011 0.Q1 0.Q1 0.01 0.01 0.011 0.01 0.Q1 '.' 0.01< < < < < < < < I' <ANILINE < 0.02 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02 0.02 < 0.022 < 0.02 < 0.02 < 0.02
4CIANIL < 0.02 < 0.02 < 0.022 < 0.02 < 0.02 < 0.02 0.02 < 0.022 < 0.02 < 0.02 < 0.02
DBENZOFU < 0.01 < 0.01 < 0.011 < 0.Q1 < 0.01 < 0.Q1 0.01 < 0.011 < 0.01 < 0.01 < 0.01
2MeNAPH < 0.01 < 0.01 < 0.011 < 0.01 < 0.01 < 0.01 0.01 < 0.Q11 < 0.01 < 0.01 < 0.01
2NANIL < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 0.05 < 0.055 < 0.05 < 0.05. < 0.05
3NANIL < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 0.05 < 0.055 < 0.05 < 0.05 < 0.05
4NANIL < 0.05 < 0.05 < 0.055 < 0.05 < 0.05 < 0.05 0.05 < 0.055 < 0.05 < 0.05 < 0.05
Notes:

"T1 J - Estimated value below the statistical limits.
N < - Compound was analyzed for, but not detected. Detection limits are given alter the < symbol.
W B - Analyte Is found In the eaaoclated blank as well as In the sample.

* - EPA Method 8270 -In TEST FOR EVALUATING ORGANIC AND INORGANIC WASTE, PHYSICAL/CHEMICAl METHODS, SW846.
Third Edition, November 1988, with December 1988 revisions.
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Table .14 McComlsh Gorge· NWSC Crane, Indiana, SWMU#04/02. Results of soli samples for explosive
compounds. Concentrations are mg/kg (ppm) dry weight. Samples with detectable concentrations are shown boxed.

ANALYTE 1 SAMPLEI01/#1
HMX <2.2U
RDX <1U
TNB <0.25U
DNB <0.25U

TETRYL <O.65U
TNT <O.25U

2,4-DNT <0.25U

ANALYTE 1 SAMPLEI01/#2
HMX <2.2U
RDX <1U
TNB <O.25U
DNB <O.25U

TETRYL <O.65U
TNT <O.25U <0.25U <0.25U

2,4-DNT <O.25U -, 0.178 J I<0.25U

07/#2
<2.2U
<1U
<0.25U
<0.25U
<0.65U
<0.25U
<0.25U

09/#2
<2.2U
<1U
<0.25U
<0.25U
<0.65U
<0.25U
<0.25U

101#1
<2.2
<1
<0.25
<0.25
<0.65
<0.25
<0.25

»
'0
'0
CD
:l
0-
X·
"Tl

--l
III
CT
~
(Il

...
o
~

(J:)

Note:
J . Estimated value below stalfstlcal quanlftatlon limits.
U • Compound was analyzed for but not detected: Detection limits are given after the < symbol

~.
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Table .15" McComish Gorge - NWSC Crane, Indiana, SWMU#04/02. =Results of analysis of
method blanks associated with analysis of soils for explosive compounds. No detectable concentrations ~..

of Indicated explosive analytes were found. Detection limits are given after the < symbol and are in
·mg/kg (ppm) dry weight

MB MB MB MB MB
# 1,2 3,lA 6,8,9,10 5,7 4

< 2.2 U < 2.2 U < 2.2 U < 2.2 U < 2.2 U
< 1 U < 1 U < 1 U < 1 U < 1 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
< 0.25 U < 0.25 U < 0.25 U < 0.25 U < 0.25 U
< 0.65 U < 0.65 U < 0.65 U < 0.65 U < 0.65 U
< 0.25 U < 0.25 U < 0.25 ..U < 0.25 U < 0.25 U
< 0.25 U < 0.25 U < 0.25 U < 0.25. U < 0.25 U

Note:
sample 10 is as follows - MB • method blank for analysis of samples from the borings indicated.
U • Compound was analyzed for but not detected. Detection limits are given after the < symbol.

Table .16 McComlsh Gorge - NWSC Crane, Indiana, SWMU#04/02. Results of
analysis for explosives for water collected from final equipment rinses. Results are in mgfl (ppm).
No detectable concentrations of indicated explosive analytes were found.
Detection limits are given after the < symbol and are In mgfkg (ppm) dry weight.

sample 10 Rinse Rinse Rinse Rinse Rinse
Anal e Borin 1,2 1A,3 6,8,9,10 5,7 4
HMX < 0.02 U <: 0.02 U < 0.02 U < 0.02 U < 0.02 U
RDX < 0.02 U < 0.02 U < 0.02 U < 0.02 U < 0.02 U
TNB < 0.02 U < 0.02 U < 0.02 U < 0.02 U < 0.02 U
DNB < 0.02 U < 0.02 U < 0.02 U < 0.02 U < 0.02 U
TETRYL < 0.05 U < 0.05 U < 0.05 U < 0.05 U < 0.05 U
TNT < 0.02 U < 0.02 U < 0.02 U < 0.02 U < 0.02 U
2,4-DNT < 0.02 U < 0.02 U < 0.02 U < 0.02 U < 0.02 U

Note:
U - Compound was analyzed for but not detected. Detection limits are given after the < symbol.

Appendix F Tables 1 to 19 F25
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TABLE. ,.17 (Page 1 of 2). McComlsh Gorge, SWMU 04/02 - NWSC Crane, Indiana. Results of soli analysis for pesticides, herbicides, and PCBS.
Concentrations are mg!kg (ppm) dry weight. Samples with detectable concentrations 01 analyle are shown boxed.
Analyles are given as abbreviations; see Appendix Afor lull compound names.

ANALYTE SAMPLE 01#1 01#2 1Ml 1M2 02#1 02#2 03#1 03#2 04#1 04#2 05#1
ALDRIN < 0.0027 < 0.0029 < 0.0029 < 0.003 < 0.0037 < 0.0031 < 0.0029 < 0.0031 < 0.003 < 0.003 < 0.0027
A-BHC < 0.002 < 0.0022 < 0.0022 < 0.0023 < 0.0028 < 0.0023 < 0.0022 < 0.0023 < 0.0023 < 0.0023 < 0.002
B-BHC < 0.004 < 0.0043 < 0.0043 < 0.0045 < 0.0055 < 0.0046 < 0.0043 < 0.0046 < 0.0046 < 0.0046 < 0.004
G·BHC < 0.0027 < 0.0029 < 0.0029 < 0.003 < 0.0037 < 0.0031 < 0.0029 < 0.0031 < 0.003 < 0.003 < 0.0027
D-BHC < 0.006 < 0.0065 < 0.0065 < 0.0068 < 0.0083 < 0.0069 < 0.0065 < 0.0069 < 0.0068 < 0.0069 < 0.006
PPDDD < 0.0074 < 0.0031 < 0.0079 < 0.0083 <0.01 < 0.0084 < 0.0079 < 0.0084 < 0.0084 < 0.0084 < 0.0074
PPDDE < 0.0027 < 0.0029 < 0.0029 < 0.003 < 0.0037 < 0.0031 < 0.0029 < 0.0031 < 0.003 < 0.003 10.00181J
PPDDT < 0.008 < 0.0086 < 0.0086 < 0.009 <0.011 < 0.0092 < 0.0086 < 0.0092 < 0.0091 < 0.0091 < 0.008
HPTCL 10.00041 BJ < 0.0022 < 0.0022 < 0.0023 < 0.0028 < 0.0023 < 0.0022 10.00021 BJ < 0.0023 < 0.0023 < 0.002
DIELDRIN < 0.0013 < 0.0014 < 0.0014 < 0.0015 < 0.0018 < 0.0015 < 0.0014 < 0.0015 < 0.0015 < 0.0015 < 0.0013
ENDOI < 0.0094 < 0.01 < 0.01 < 0.011 < 0.013 < 0.0011 <0.01 <0.011 < 0.011 < 0.011 < 0.0094
ENDOII < 0.0027 < 0.0029 < 0.0029 < 0.003 < 0.0037 < 0.0031 < 0.0029 < 0.0031 < 0.003 < 0.003 < 0.0027
ENDOSU < 0.044 < 0.047 < 0.047 < 0.05 < 0.061 < 0.05 < 0.047 < 0.051 < 0.05 < 0.05 < 0.044
ENDRIN < 0.004 < 0.0043 < 0.0043 < 0.0045 < 0.0055 < 0.0046 < 0.0043 < 0.0046 < 0.0046 < 0.0046 < 0.004
ENDALD < 0.015 < 0.017 < 0.017 < 0.017 < 0.021 < 0.018 < 0.016 < 0.018 < 0.017 < 0.018 < 0.015
HPTCLE < 0.056 < 0.06 < 0.06 < 0.062 < 0.076 < 0.063 < 0.06 < 0.06 < 0.063 < 0.063 < 0.055
METOXYCL < 0.12 < 0.13 < 0.13 < 0.13 < 0.16 < 0.13 < 0.13 < 0.14 < 0.13 < 0.13 < 0.12
TOXAPHEN < 0.16 < 0.17 < 0.17 < 0.18 < 0.22 < 0.18 < 0.17 < 0.18 < 0.18 < 0.18 < 0.16
PCB-l016 < 0.044 < 0.047 < 0.047 < 0.049 < 0.06 < 0.05 < 0.047 < 0.05 < 0.049 < 0.05 < 0.043
PCB-1221 < 0.044 < 0.047 < 0.047 < 0.049 < 0.06 < 0.05 < 0.047 < 0.05 < 0.049 < 0.05 < 0.043
PCB-1232 < 0.044 < 0.047 < 0.047 < 0.049 < 0.06 < 0.05 < 0.047 < 0.05 < 0.049 < 0.05 < 0.043

.PCB-1242 < 0.044 < 0.047 < 0.047 < 0.049 < 0.06 < 0.05 < 0.047 < 0.05 < 0.049 < 0.05 < 0.043
PCB-1248 < 0.044 < 0.047 < 0.047 < 0.049 < 0.06 < 0.05 < 0.047 < 0.05 < 0.049 < 0.05 < 0.043
PCB-1254 < 0.087 < 0.094 < 0.093 < 0.098 < 0.12 < 0.099 < 0.093 < 0.1 < 0.099 < 0.099 < 0.087
PCB-1260 < 0.087 < 0.094 < 0.093 < 0.098 < 0.12 < 0.099 < 0.093 < 0.1 < 0.099 < 0.099 < 0.087
DIAZINON < 0.1 < 0.11 < 0.11 < 0.11 < 0.14 < 0.11 < 0.11 < 0.11 < 0.11 < 0.11 < 0.1
ETPATH < 0.03 < 0.032 < 0.032 < 0.034 < 0.041 < 0.034 < 0.032 < 0.034 < 0.034 < 0.034' < 0.03
ETTRITH < 0.032 < 0.034 < 0.034 < 0.036 < 0.044 < 0.036 < 0.034 < 0.037 < 0.036 < 0.036'.1 < 0.032

~ ETHION < 0.026 < 0.028 < 0.028 < 0.029 < 0.036 < 0.03 < 0.028 < 0.03 < 0.03 < 0.03 ;. < 0.026"C MALATH < 0.055 < 0.059 < 0.059 < 0.062 < 0.076 < 0.062 < 0.059 < 0.063 < 0.062 < 0.062 < 0.055"C
Cll METPATH < 0.06 < 0.064 < 0.064 < 0.067 < 0.082 < 0.068 < 0.064 < 0.069 < 0.068 < 0.068 < 0.06·::J
a. 2,4-0 < 0.44 < 0.45 < 0.43 < 0.44 < 0.56 < 0.48 < 0.46 < 0.46 < 0.44 < 0.45 < 0.45x·
"T1 2,4-DP < 0.24 < 0.24 < 0.23 < 0.24 < 0.3 < 0.26 < 0.25 < 0.25 < 0.24 < 0.25 < 0.24

2,4,5-T < 0.073 < 0.075 < 0.072 < 0.073 < 0.093 < 0.08 < 0.076 < o.on < 0.074 < 0.076 < 0.052-l 2,4,5-TP < 0.062 < 0.064 < 0.061 < 0.062 < 0.079 < 0.068 < 0.065 < 0.065 < 0.063 < 0.064 < 0.064
Q)

0' a·CHLRDN 10.00041BJ < 0.0038 10.00021J < 0.0038 < 0.0046 10.00021 BJ 10.00021J 10.00041J < 0.0038 10.00041J < 0.0033cv
C/l g·CHLRDN < 0.0034 < 0.0038 < 0.0036 < 0.0038 < 0.0046 < 0.0038 < 0.0036 < 0.0038 < 0.0038 < 0.0038 < 0.0033... Notes: Sample 10 Is aslollows -01#1, boring l/sample 1. See figure ••••
0 J - ·Estlmated value below the etatlstlcall1mlts......

< • Compound wu analyzed for, but not detected. Detection limits are given aller the < symbol.(0

B· Analyle II found In the assoolaled blank as well aa In the sample.
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m TABLE ..17 (Page 2 of 2). McCamIsh Gorge, SWMU 04/02 - NWSC Crane, Indiana. Results of .soli analysis for pesticIdes, herbicIdes, and PCBS.1Il

... Concentrations are mg/kg (ppm) dry weight Samples with detec1able concentrations of analy1e are shown boxed.
0 Analy1es are given as abbreviations; see Appendix Afor full compound names....
(0

ANALYTE SAMPLE 05#2 06#1 06#2 07#1 07#lDUP 07#2 07#2DUP 08#1 09#1 09#2 10#1
ALDRIN < 0.0027 < 0.0029 < 0.0032 < 0.0027 < 0.0027 < 0.0027 < 0.0027 < 0.0031 < 0.0031 < 0.003 < 0.0029
A·BHC < 0.002 < 0.0022 < 0.0024 < 0.002 < 0.002 < 0.002 < 0.002 < 0.0023 <0.0023 < 0.0023 < 0.0022
B-BHC < 0.004 < 0.0044 < 0.0048 < 0.004 < 0.004 < 0.004 < 0.004 < 0.0046 < 0.0046 < 0.0045 < 0.0044
G·BHC < 0.0027 < 0.0029 < 0.0032 < 0.0027 < 0.0027 < 0.0027 < 0.0027 < 0.0031' < 0.0031 < 0.003 < 0.0029
D-BHC < 0.006 < 0.0065 < 0.0071 < 0.006 < 0.006 < 0.006 < 0.006 < 0.0069 < 0.007 < 0.0068 < 0.0068
PPDDD < 0.0073 < 0.0079 < 0.0032 < 0.0073 < 0.0074 < 0.0073 < '0.0074 < 0.0085 < 0.0085 < 0.0083 < 0.008
PPDDE < 0.0027 < 0.0029 < 0.0032 < 0.0027 < 0.0027 < 0.0027 < 0.0027 < 0.0031 < 0.0031 < 0.003 ~J
PPOOT < 0.008 < 0.0086 < 0.0095 < 0.008 < 0.008 < 0.008 < 0.008 < 0.0092 < 0.0093 < 0.009 < 0.1
HPTCL < 0.002 10.00021 BJ 10.00021 BJ < 0.002 10.00031J < 0.002 10.00021J 10.00281BJ < 0.0023 < 0.0023 < 0.0022
DIELDRIN < 0.0013 < 0.0014 < 0.0018 < 0.0013 < 0.0013 < 0.0013 < 0.0013 < 0.0015 < 0.0015 < 0.0015 < 0.0015
ENDOl < 0.0093 < 0.01 < 0.011 < 0.0093 < 0.0094 < 0.0093 < 0.0094 < 0.011 < 0.011 < 0.011 < 0.01
ENDOli <0.0027 < 0.0029 < 0.0032 < 0.0027 < 0.0027 < 0.0027 < 0.0027 < 0.0031 < 0.0031 < 0.003 < 0.0029 ..
ENDOSU < 0.044 < 0.047 < 0.052 < 0.044 < 0.044 < 0.044 < 0.044 <: 0.051 < 0.051 < 0.05 < 0.048
ENDRIN < 0.004 lo.o0161J < 0.0048 < 0.004 < 0.004 < 0.004 < 0.004 10.00041J < 0.0046 < 0.0045 < 0.0044
ENDALD < 0.015 < 0.017 < 0.018 < 0.015 < 0.015 < 0.015 < 0.015 <0.018 < 0.018 < 0.017 < 0.017
HPTCLE < 0.055 < 0.06 < 0.066 < 0.055 < 0.056 < 0.055 < 0.055 < 0.064 < 0.064 < 0.062 < 0.06

'METOXYCL < 0.12 < 0.13 < 0.14 < 0.12 < 0.12 < 0.12 < 0.12 < 0.14 < 0.14 < 0.13 < 0.13
TOXAPHEN < 0.16 < 0.17 < 0.19 < 0.16 < 0.16 < 0.16 < 0.16 < 0.18 < 0.19 < 0.18 < 0.17
PCB-l016 < 0.043 < 0.047 < 0.052 < 0.043 < 0.044 < 0.043 < 0.043 < 0.05 < 0.05 < 0.049 < 0.047
PCB-1221 < 0.043 < 0.047 < 0.052 < 0.043 < 0.044 < 0.043 < 0.043 < 0.05 < 0.05 < 0.049 < 0.047
PCB-1232 < 0.043 < 0.047 < 0.052 < 0.043 < 0.044 < 0.043 < 0.043 < 0.05 < 0.05 < 0.049 < 0.047
PCB-1242 < 0.043 < 0.047 < 0.052 < 0.043 < 0.044 < 0.043 < 0.043 < 0.05 < 0.05 < 0.049 < 0.047
PCB-1248 < 0.043 < 0.047 < 0.052 < 0.043 < 0.044 < 0.043 < 0.043 < 0.05 < 0.05 < 0.049 < 0..0:47
PCB-1254 < 0.087 < 0.094 < 0.1 < 0.086 < 0.087 < 0.087 < 0.087 < 0.1 < 0.1 < 0.098 < 0.095
PCB-1260 < 0.087 < 0.094 < 0.1 < 0.086 < 0.087 < 0.087 < 0.087 < 0.1 < 0.1 < 0.098 < 0.095
DIAZINON 10.016 IJ < 0.11 < 0.12 < 0.099 < 0.1 < 0.099 < 0.1 < 0.12 < 0.12 < OJH < 0.11
ETPATH < 0.03 < 0.032 < 0.036 < 0.03 < 0.03 < 0.03 < 0.03 < 0.034 < 0.035 < 0.634 < 0.033
ETTRITH < 0.032 < 0.034 < 0.038 < 0.032 < 0.032 < 0.032 < 0.032 < 0.037 < 0.037 < 0.038 < 0.035
ETHION < 0.026 < 0.028 < 0.031 < 0.026 < 0.026 < 0.026 < 0.026 < 0.03 < 0.03 < 0.029 < 0.028
MALATH < 0.055 < 0.059 < 0.065 < 0.055 < 0.055 < 0.055 < 0.055 < 0.063 < 0.064 < 0.062 < 0.06
METPATH < 0.06 < 0.064 < 0.071 < 0.06 < 0.06 < 0,06 < 0.06 < 0.069 < 0.067 < 0.069 < 0.065
2,4-0 < 0.48 < 0.42 10.00151J < 0.44 < 0.43 < 0.45 < 0.48 < 0.45 < 0.46 < 0.44 < 0.43
2,4-DP < 0.25 < 0.23 < 0.25 < 0.24 < 0.23 < 0.24 < 0.25 < 0.25 < 0.25 < 0.24 < 0.25
2,4,5-T < 0.076 < 0.07 < o.on < 0.073 < 0.065 < 0.067 < o.on < 0.75 < 0.76 < 0;73 < 0.72
2,4,5-TP < 0.065 < 0.06 < 0.065 < 0.062 < 0.061 < 0.064 < 0.065 < 0.064 < 0.065 < 0.062 < 0.061
a·CHLADN < 0.0033 10.00241BJ < 0.004 < 0.0033 < 0.0033 < 0.0033 < 0.0033 10.00041 BJ < 0.0039 < 0.0038 < 0.0038

"T1 goCHLADN < 0.0033 < 0.0036 < 0.004 < 0.0033 < 0.0033 < 0.0033 < 0.0033 < 0.0038 < 0.0039 < 0.0038 < 0.0038N
'-J Notes: SamplelD Is at follows-Ol11, borlng l/aample 1. See figure ••••

J • Estimated value below the atatlstlcalllmlts.
< • Compound was analyzed for, but not detec1ed. Detection limIts are given after the < symbol.
R. Analvtll 18 found In the assocIated blank as well a8 In the sample.
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TABLE ".18 (Page 1 of 1) McCamish Gorge, SWMU 04/02· NWSC Crane, Indiana.
Results of analysis of method blanks associated with analysis of soils for pesticides, herbicides, and PCBs.
Concentrations are mgjkg (ppm) dry weight Samples with detectable concentrations of analyte are shown boxed.
Analytes are given as abbreviations; see Appendix A for full compound names.

METHOD BLANK MB MB MB MB MB
ANALYTE BORING 1,2 1A,3 6,8,9,10 5,7 4
ALDRIN < 0.002 < 0.002 < 0.006 < 0.003 < 0.003
A-BHC < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
B-BHC < 0.004 < 0.004 < 0.004 < Q.9<J4 < 0.004
G-BHC < 0.003 < 0.003 < 0.003 < 0.003 < 0.003
D-BHC < 0.006 < 0.006 < 0.006 < 0.006 < 0.006
PPDDD < 0.007 < 0.007 < 0.007 < 0.007 < 0.007
PPDDE ~J ~J ~J < 0.003 < 0.003
PPDDT < 0.008 < 0.008 < 0.008 < 0.008 < 0.008
HPTCL· ~J ~J ~J < 0.002 ~J
DIELDRIN < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
ENDOr < 0.009 < 0.009 < 0.009 < 0.009 < 0.009
ENDOII < 0.003 < 0.003 < 0.003 < 0.003 < 0.003
ENDOSU ~J ~J < 0.044 < 0.044 < 0.044
ENDRIN 8E J 8E-o J < 0.004 < 0.004 < 0.004
ENDALD < 0.015 < 0.015 < 0.015 ~J I 6E-{)4J
HPTCLE < 0.056 < 0.056 < 0.056 < 0.056 < 0.056
METOXYCL < 0.12 < 0.12 < 0.12 ~J ~J
TOXAPHEN < 0.16 < 0.16 < 0.16 < 0.16 < 0.16
PCB-1016 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
PCB-1221 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
PCB-1232 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
PCB-1242 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
PCB-1248 < 0.044 < 0.044 < 0.044 < 0.044 < 0.044
PCB-1254 < 0.087 < 0.087 < 0.087 < 0.087 < 0.087
PCB-1260 < 0.087 < 0.087 < 0.087 < 0.087 < 0.087
DIAZINON < 0.1 < 0.1 < 0.1 < 0.01 < 0.1
ETPATH < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
ETTRITH < 0.032 < 0.032 < 0.032 < 0.032 < 0.032
ETHION < 0.026 < 0.026 < 0.026 < 0.026 < 0.026
MAlATH < 0.055 < 0.055 < 0.055 < 0.055. < 0.055
METPATH < 0.06 < 0.06 < 0.06 < 0.06 <. 0.06
2,4-0 < 0.24 < 0.24 < 0.24 < 0.24 < 0.24
2,4-0P < 0.13 < 0.13 < 0.13 < 0.13 < 0.13
2,4,5-T < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
2,4,5-TP < 0.034 < 0.034 < 0.034 < 0.034 < 0.034
a-GHLRDN I 0.0011J I o.OO1IJ I 0.0011J < 0.003 < 0.003
g-eHLRDN < 0.003 < 0.003 < 0.003 < 0.003 < 0.003
Notes : Method Blank ID is as follows - MB 1,2 - method blank 1 associated with analysis of soils from borings 1 and 2.

J - Estimated value below the statistical limits.
< - Compound was analyzed for, but notdetected. Detection limits are given after the < symbol.

F28 Appendix F Tables 1 to 19
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TABLE' .19 (Page 1 of 2). McComlsh Gorge. SWMU 04/02 - NWSC Crane, Indiana. Results of analysis of
sampling equipment rinses and associated method blanks for pesticides, herbicides. and PCBs.
Concentrations are mg/kg (ppm) dry weight Samples with detectable concentrations of analyte are shown boxed.

AnaJytes are given as abbreviations; see Appendix A for full compound names.

ANALYTE RINSE MB RINSE MB RINSE MB
BORING 1,2 1,2 lA,3 lA,3 6,8,9,10 6,8,9,10

ALDRIN < 0.00004 < 0.00004 < 0.00004 < 0.00004 < 0.00004 < 0.00004
A-BHC < 0.00003 < 0.00003 < OO3סס.0 < 0.00003 < 0.00003 < OO3סס.0

B-BHC < 0.00006 I 0.00009l < 0.00006 I 0.0Q009l < 0.00006 < OO6סס.0

G-BHC < 0.00004 < 0.00004 < 0.00004 < 0.00004 < 0.00004 < 0.00004
D-BHC < OO9סס.0 lo-af < OO9סס.0 IO-!J < 0.00009 < OO9סס.0

PPDDD < 0.0001 O. J < 0.0001 O. J < 0.0001

~JPPDDE < OO4סס.0 OO1סס.0 J < 0.00004 OO1סס.0 J < 0.00004 OOסס.0 J
PPDDT < 0.00011 < 0.00012 < 0.00011 < 0.00012 I 0.oooo11BJ O. J
HPTCL < 0.00003 I 0.00002lJ < 0.00003 I 0.00002lJ < 0.00003 < 0.00003
DIELDRIN < OO2סס.0 < OO2סס.0 < OO2סס.0 < OO2סס.0 I 0.000008l J < OO2סס.0

ENDOr < 0.00013 < 0.00014 < 0.00013 < 0.00014 < 0.00013 < 0.00014
ENDOH < 0.00004 < 0,00004 < 0.00004 < 0.00004 < 0.00004 < 0.00004
ENDOSU < 0.00063 ~J < 0.00063 I o.OOOO~J < 0.0006 §lJ, ENDRIN < 0.00006 OOסס.0 J < OO6סס.0 0.0000 J < 0.00006 OOסס.0 J
ENDALD < 0.00022 < 0.0002 < 0.00022 < 0.0002 < 0.0002 0.0000 J
HPTCLE < 0.00029 < 0.0008 < 0.00079 < 0.0008 < 0.0008 < 0.0008
METOXYCL < 0.0017 I o.OOOO9lJ < 0.0017 I o.OOOO~J < 0.0017 I O.ooOl~J
TOXAPHEN < 0.0023 < 0.0023 < 0.0023 < 0.0023 < 0.0023 < 0.0024
PCB-l016 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0007
PCB-1221 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0007
PCB-1232 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0007
PCB-1242 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0007
PCB-1248 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0007
PCB-1254 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0013
PCB-1260 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0013
DIAZINON < 0.0019 < 0.002 < 0.0019 < 0.002 < 0.0019 < 0.002
ETPATH < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006
ETTRITH < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0006
ETHION < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005
MAlATH < 0.0011 < 0.0011 < 0.001 < 0.0011 .< 0.001 < 0.0011
METPATH < 0.0011 < 0.0012 < 0.0011 < 0.0012 < 0.0011 < 0.0012
a~LRDN < 0.00005 ~J < 0.00005 ~J < OO5סס.0 I o.OOOO~J
g-CHLRDN < OO5סס.0 OOסס.0 J .< OO5סס.0 OOסס.0 J < OO5סס.0 OOסס.0 J
Notes:

J - Estimated value below the statistical limits.
< - Compound was analyzed for, but not detected. Detection limits are given after the < symbol.
s.- Analyte is found in the associated blank as well as in the sample.

Appendix F Tables 1 to 19 F29
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TABLE .19 (Page 2 of 2). McComish Gorge. SWMU 04/02 - NWSC Crane, Indiana. Results of analysis of
sampling equipment rinses and associated method blanks for pesticides. herbicides, and PCBs.
Concentm,tions are mg/kg (ppm) dry weight. samples with detectable concentrations of analyte are shown boxed.

AnaIytes are given as abbreviations; see Appendix A for full compound names.

ANALYTE RINSE MB RINSE MB
BORING 5,7 5,7 4 4

ALDRIN < OO4סס.0 < 0.00004 < 0.00004 < 0.00004
'A-BHC < OO3סס.0 < 0.00003 < OO3סס.0 < OO3סס.0

B-BHC < 0.00006 < 0.00006 < 0.00006 < 0.00906
G-BHC < 0.00004 < 0.00004 < 0.00004 < OO4סס.0

D-BHC < 0.00009 < 0.00008 < '0.00009 < 0.00009
PPDDD < 0.0001 _J < 0.0001 §IIJPPDDE < 0.00004 0.0000 J < 0.00004 OOסס.0 J
PPDDT < 0.00011 0.0 J < 0.00011 OO1סס.0 J
HPTCL < 0.00003 < 0.00003 I0.0000131 J < 0.00003
DIElDRIN < 0.00002 < 0.00002 < 0.00002 < OO2סס.0

ENDOI < '0.00013 < 0.00014 I o.OOOO~J < 0.00014
ENDOII < 0.00004 < 0.00004 < 0.00004 < 0.00004
ENDOSU < 0.00063 < 0.00006 < 0.0006 < 0.0006
ENDRIN < 0.00006 0.00002J < 0.00006 I0.OOOO2~J
ENDALD < 0.0002 0.00003 J < 0.0002 0.0000 J
HPTCLE < 0.0008 < 0.0008 < 0.0008 < 0.0008
METOXYCL < 0.0017 I O.oool~J < 0.0017 I 0.00019/ J
TOXAPHEN < 0.0023 < 0.0024 < 0.0023 < 0.0024
PCB-l016 < 0.0006 < 0.0007 < 0.0006 < 0.0007
PCB-1221 < 0.0006 < 0.0007 < 0.0006 < 0.0007
PCB-1232 < 0.0006 < 0.0007 < 0.0006 < 0.0007
PCB-1242 < 0.0006 < 0.0007 < 0.0006 < 0.0007
PCB-1248 < 0.0006 < 0.0007 < 0.0006 < 0.0007
PCB-1254 < 0.0012 < 0.0013 < 0.0012 < 0.0013
PCB-1260 < 0.0012 < 0.0013 < 0.0012 < 0.0013
DIAZINON < 0.0019 < 0.002 < 0.0019 < 0.002
ETPATH < 0.0006 < 0.0006 < 0.0006 < 0.0006
ETTRlTH < 0.0006 < 0.0006 < 0.0006 < 0.0006
ETHION < 0.0005 < 0.0005 < 0.0005 < 0.0005
MALATH < 0.001 < 0.0011 < 0.001 < 0.0011
METPATH < 0.0011 < 0.0012 < 0.0011 < 0.0012
a-eHLRDN I 0.()()()()()6j J I O.OOOO~J I 0.00002lBJ I O.OOOO~J
g-eHLRDN < OO5סס.0 OOסס.0 J < 0.00005 OOסס.0 J
Notes:

J - Estimatec:l value below the statistical limits.
< - Compound was analyzed for, but not detected. Detection limits are given after the < symbol.
B - AnaIyte is found in the associated blank as well as in the sample.
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McComlsh Gorge, SWMU 04/02, NWSC Crane
Antimony (Sb) concentration In Solis
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McComlsh Gorge, SWMU 04/02, NWSC Crane
Lead (Pb) concentration In Solis
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McComlsh Gorge, SWMU 04/02, NWSC Crane
Manganese (Mn) concentration In Solis
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McComlsh Gorge, SWMU 04/02, NWSC Crane
Sodium (Na) concentration In Solis
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McComlsh Gorge, SWMU 04/02, NWSC Crane
Selenium (Se) concentration In Solis
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McCamish Gorge, SWMU 04/02, NWSC Crane
Thallium (TI) concentration In Solis
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