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APPENDIX A

TECHNICAL MEMORANDUM
DEEP GEOTECHNICAL BORING PROGRAM

A total of six deep geotechnical borings were drilled at the Allied
Chemical/Ironton Coke site in Ironton, Ohio in accordance with the

Phase II work plan for the site Remedial Investigation/Feasibility Study
(RI/FS). The purpose of the borings was to obtain information on the
geotechnical properties of both the unconsolidated materials and bedrock
which underlie the site. The locations af the completed borings are
shown in Figure A-l. Two borings were drilled adjacent to the Goldcamp
area and four borings were drilled around the periphery of the coke
plant lagoon area, Borings initially scheduled to be drilled in the
coke plant coal storage yard were deleted due to the quantity and qual-
ity of information regarding the coke plant production wells located in
that area. This information was obtained after the work plan was

developed.

Methods
The deep geotechnical borings were drilled using rotary drilling tech-
nigques and a casing advancer system to expedite the drilling process.
Soil samples were obtained by driving a standard split-barrel sampler
(split-spoon) at approximately five-foot intervals in order to
determine:

¢ Density of unconsolidated materials

e Lithology of unconsolidated materials
e Depth to top of bedrock.

These samples were subsequently transferred to jars which were labeled
and boxed for storage on site. Upon encountering bedrock, coring {(NQ
wireline casing) and pressure testing were conducted in Borings B-l,
B-2, B-3, and B-6 to determine:

e Competence of bedrock

e Bedrock lithology
e Bedrock permeability.



Rock core was transferred to core boxes and photographed following
preparation of the boring log. Soil samples and rock core were examined
by an IT geologist/hydrogeologist. A visual descriptive log for each
boring was prepared in the field to include the sample number and type,
sample depths, sample descriptians, standard penetration resistance
(density), sample recovery, USCS classification, and other pertinent
information relative ta the drilling procedure. Additionally, a rock
fracture log was prepared for all rock which was cored. Boring logs are

presented in Appendix H.

The bedrock sections of Borings B-l, B-3, and B-6 were pressure tested
using a pneumatic double packer arrangement. This arrangement allows
sequential testing of select intervals of a boring until the entire
cored length has been tested. Boring B-2 was pressure tested by setting
a single packer near the top of bedrock and testing a large interval in
a single test. This single packer method provides a quick testing pro-

cedure where "no take" (impermeable bedrock) conditions are expected.

Following completion of packer testing, each boring was filled with a
bentonite-cement grout which was placed by pumping through the drill
rods from the bottom of the boring to seal the bedrock from the aquifer
and to prevent caving of unconsolidated materials in the boring. all
downhole equipment was thoroughly washed with a steam power sprayer

between borings.

Results

The boring logs for the deep geotechnical borings {Appendix H) indicate
a fairly uniform aquifer of loose to very dense fine to coarse sand with
a trace to some fine gravel. Low-permeability materials were encoun-
tered in the coke plant lagoon area overlying the aquifer materials.
These very soft to medium stiff silty clays and cleyey silts are prob-

ably Ice Creek sediments deposited prior to lagoon construction. The



A-3

logs for Borings B-3 and B-4 present a visual description of the mate-
rials encountered during drilling which comprise the outer lagoon dike.
Borings B-5 and B-6 are presumably located on the old Ironton flood wall
.west of the coke plant lagoons (Figure A-1)., Borings in the Goldcamp
area (B-1 and B-2) did not encounter low-permeability layers in the
alluvial deposits other than the clayey materials placed during closure
of the Goldcamp dump. A gravel and cobble layer of variable thickness
was found in Boring B-1 overlying the bedrock surface. This layer was
encountered only near the Goldcamp area. In Boring B-2, a black, oily
liquid was found just above bedrock in the sand and gravel. When this
layer was encountered, drilling was suspended and a composite sample of
the water column in the boring was collected for laboratory analysis.
Additionally, a sample of the oily phase of the liquid was collected
from the drilling water recirculation tank. Also in Boring B-2, an oily
sheen was noted on samples from depths of 3.5 to 9.5 feet. An oily film
was also noted in Boring B-5 on the sample from a depth of 38.0 to 39.5
feet. Laboratory analytical results from the samples of oily material
collected in Boring B-2 are presented in Table A.l1. No other signs of
visual contamination were evident during the deep geotechnical boring

program.

The field data collected during packer pressure testing (permeability
testing) of bedrock indicate that the only zone which accepted gignifi-
cant quantities of water during testing.was the weathered bedrock near
the soil-bedrock interface at Boring B-6. The results of testing also
suggest relatively low-permeability to impermeable bedrock below the
weathered bedrock zone in the coke plant lagoon borings and the Goldcamp
borings. Calculated permeability values for the bedrock are presented
in Table A.2.
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TABLE A.1

SUMMARY OF CHEMICAL ANALYSES
DEEP GEOTECHNICAL BORING PROGRAM

SAMPLE IDENTIFICATION

PARAMETER cas Numper(!l) 324
wg/t 2}

VOLATILE PRIORITY POLLUTANTS:
Acrolein 107-02-8 ' wp(3)
Acrylonitrile 107-13-1 ND
Benzene 71-43-2 0.068
Bromoform 75-25-2 ND
Carbon Tetrachloride 56~23-5 ND
Chlorobenzene 108-90-7 KD
Chlorodibromomethane 124-48-1 ND
Chloroethane 75-00-3 ND
1-Chioroethylvinyl ether 110-75-8 WD
Chloroform 67-66-3 <0.010¢4?
Dichlorobromomethane 75-27-4 ND
Dichlorodifluoromethane 75=-71-8 ND
1,1-Dichlorcethane 75-34-3 ND
1,2-Dichloroethane 107-06-2 ND
1,1-Dichloroethylene 75-35-4 ND
1,2-Dichloropropane 8-87-5 ND
l,3-DichlorapropylenetS) 542-75-6 D
Ethylbenzene [00-41-4 0.096
Methyl bromide 74-83-9 ND
Methy! chloride 14-87-3 ND
Méthylens chloride 75-09-1 L.i1]
1,1,2,2-Tetrachloroethane 79-34-5 ND
Tetrachlercethylene 127-18-4 ND
Toluene lo8-88-3 0.16
trans-1,2-Dichioroethylene 156-60-5 ND
1.1,1-Trichlocoethane TL-55-6 ND
1,1,2-Trichloroethane 19-00-% ND
Trichloroethylene 79-01-6 ND
Trichlorofluoromechane 75-69-4 ND
Vinyl Chloride 75-01-4 ND

VOLATILE NONPRIORITY POLLUTANTS:

2 Butanone ’-93-1 ND
Carbon disulfide 75-15-0 ND
2-Hexanone 591-78-6 ND
4-Methy|-2-pentanone 108-10-1 ND
Styrene 100-42-5 0.14
Vinyl acetate 108-05~4 ND
o-Xylene 95-47-6 0.21

See foornotes at end of cable.



TABLE A.)
(Continued)

SAMPLE IDENTIFLCATION
PARAMETER cas numpertl) B-2y

mg/t

BASE-REUTRAL EXTRACTABLE PRIORITY POLLUTANTS:

Acenaphthene 83-32-9 10
Acenaphthylene 208-96-8 0.35
Anthracene 120-12-7 <168
Benzidine 92-87-5 ND
Benzo(a)anthracene 56-55-3 6.7
Benzo(a)pyrene 50-32-8 5.6
3,4-Benzofluoranthene 205-99-2 £3.6
Benzo(g,h,i)perylene 191-24=2 0.74
Benzo{k)fluoranthene 207-08-9 £3.6
Bis(2-chloroethoxy)methane 111-91-1 ND
Bis{2Z-chloroethyl)ether L11-44-4 ND
Bis(2~chloroisopropyl)ether 39638-32~9 ND
Bis{chloromethylYethert?) 542-88-1 ND
Bis(2-ethylhexyi)phthalate 117-81-7 KD
4-Bromophenyl phenyl ether 101-55-3 ND
Butyl benzyl phthalate 85-68-7 ND
2-Chloronaphthalene 31-58-7 ND
4-Chlorophenyl phenyl ether 7005-72-3 ND
Chrysene 218-01-9 <6.7
Dibenzo(a,h)anthracene 53-70-3 0.22
1,2-Dichlorobenzene 95-50-1 ND
1,3-Dichlorobenzene 541-73-1 WD
1,4-Dichlorobenzene 106~-46-7 HD
3,3'-pichlorobenzidine 91-94-1 ND
Diethyl phthalate Ba-66-2 ND
Dimethyl phtheglate 131-11-3 ND
Di-n-butyl phthalate 84-74-2 0.10
2 ,4-Dinitrotoluene 121-14-2 ND
2,6-Dinitrotoluene 606-20-2 ND
Di=n=-gctyl phrthalate 117-84-0 KD
1,2-Diphenylhydrazine 122-66~7 ND
(Azobenzene)‘m)
Fluoranthene 206440 14
Fluorene 86-73-7 7.2
Hexachlorobenzene 118-71-1 ND
Hexachlorobutadiene 87-68-3 ND
Hexachlorocyclopentadiene 17-47-4 ND
Hexachloroethane 67-72-1 ND
Indena(l,2,3-cd)pyrene 193-39-5 0.89
Isophotone 78-59-1 ND
Naphthalene 91-20-3 13
Nitrobenzene 98-95-3 ND
N-Nitrosodimechylamine 62-75-9 KD
N-Nitrosodi-n-propylamine 621-64-7 ND
N-Nitrosodiphenylamine 86-30-6 ND
(Diphenylamine) (e)
Phenanthrene 85-01-8 <i6
Pyrene 129-00-0 9
1,2,4-Trichlorobenzene 120-82-1
2,3,7,8~Tetrachlorodibenzo~ 1764-01-6 WD
pedioxin

See footnotes at ead of table,



TABLE A.)

(Continued)
SAMPLE IDENTIFICATION
PARAMETER cas numpertl) B2y,
mg/ L

ACID EXTRACTABLE PRLIORITY POLLUTANTS:

2~Chlorophenol 95-57-8 ND
2,4-Dichlorophencl 120-83-2 ND
2 ,4-Dimethylphenol 105-67-% ND
4 ,6-Dinitro-o-cresol 534-52-1 ND
2,4-Dinitrophenat 51-28-5 ND
2-Nitrophenol 88~75-5 ND
4-Nitrophenol 100-02-7 ND
p~Chloro-m-cress! 59-50-7 WD
Pentachlorophenol 87-86-5 ND
Phenol 108-95~-2 ND
2,4 6~Trichlorophenol 88-06-2 ND

ACLD AND BASE-NEUTRAL EXTRACTABLE NORPRIORITY POLLUTANTS:

Aniline 65-53-3 ND
Benzoic Acid 65-85-0 ND
Beuxyl Alcahol 100-51-6 ND
4=Chtoroaniline 106-47-8 ND
Dibenzofuran 132-64-9 5.7
2-Methylnaphthatene 931-57-6 5.8
2-Methylphenaol 95-48-7 ND
4-Methylphenol 106-44-5 ND
2-Ritroaniline 8B-74-4 0.26
3-Nitroaniline 99-09-2 0.22
4-Nitroaniline 100-01-6 ND
2,4,5-Trichlorophencl 95-95-4 ND

(1)The numbers presented in this column are the Chemical Abstracts
Service (CAS) numbers used for cataloging the indicated compounds
in the Chemical Abstracts Index.

(Z)mg/ t= Milligrams per liter or parts per million.

(3)ND indicates none detected.

(4)The coccesponding compound was detected at less than 10 amicrograms
per kilogram or parts per billion.

(S)The indicated compound is incorrectly identified in Part C of NPDES
Form 2C as 1,2-Dichlocopropylene. However, the sample was acreened
for the presence of both compounds,

(6)< = Compound was found at a concentration equal to or less chan the
Tadicated value. Compounds are reported as "less Lhan or equal to"
the indicated concentrstion because some compounds exhibit the same
mass spectra and retention times and therefore cannot be resolved.

(7)Decomposea rapidly in water.

(8)perected ae compound in parentheses.



TABLE A.2
RESULTS OF BEDROCK PACKER TESTING

BORING No. (1)

B-1 127.0
B-1 121.2
B-1 115.4
B-1 109.6
B-1 103.8
8-1 98.0
B-1 92.2
B-1 86.4
B-1 83.5
B-2 92.6
B-2 97.6
B-2 95.1
B-3 102.0
B-3 97.0
B-3 92.0
B-3 87.0
B-3 82.0
B-3 17.0
B-3 76.0
B-3 71.0
B-3 66.0
B-3 61.0
B-6 126.0
B-6 121.0
B-6 116.0
B-6 111.0
B-6 106.0
B-6 101.0
B-6 96.0
B-6 91.0
B-6 30.0
B-6 89.5
B-6 84.0

(I)Refer to Figure A-1 for location of borings.

DEPTH OF TEST ZONE

(ft)

- 132.8
- 127.0
- 121.2
- 115.4
- 109.6
- 103.8
- 98.0
- 92.2
- 89.3

- 138.5(4)
- 138.5
-~ 138.5

- 107.8
- lo02.8
- 97.8
- 92.8
- 87.8
-~ 82.8
- 81.8
- 76.8
- 71.8
- 66.8

- 131.8
- 126.8
- 121.8
- 116.8
- 111.8
- 106.8
- 101.8
- 96.8
- 95.8
- 95.3
- 89-8

RANGE OF
{c

N

1.6x107°

4.4x1072
6.1x1072

2.8x10"°3

PERMEABILITY
m/sec)

(2

NT
NT
NT

&Y

NT
NT
NT

- 1.7x107°
NT
NT

NT
NT

- 9.5x1072
- 7.7x10
NT
NT

NT
NT
NT

- 2.9x10°3

(2)y1" means No Take. Packer testing in the specified test zone
resulted in no flow of water and indicates extremely low permeability.

(J)The flow measured for the indicated test zone was below the normal
operating range of the test equipment.

zones is correspondingly low.

(Q)Boctom depth of Boring B-2.

The permeability of these
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APPENDIX B

TECHNICAL MEMORANDUM
SOILS PROGRAM

Ag part of the Phase II work plan of the remedial investigation at the
Allied Chemical/Ironton Coke site, an investigation of near-surface
soils was conducted from June 25 to 30, 1984 and from July 18 to 20,
1984. The objectives of the program were as follows:

® Locate and characterize site soil contamination
and identify contaminant sources

e Locate potential sources of ground water contami-
nation within the approximate contaminant source
areas as identified in the Phase I Remedial
Investigation report

e Investigate and characterize other potential
ground water contaminant source areas.

Test pit locations were selected by QOEPA, U,S5. EPA, and Allied during a
site visit on June 6, 1984. Additional test pits were located south of

coke plant Lagoon No. 1 and near the tar plant anthracene producticn

unit.

Methods

A John Deere backhoe was used to excavate test pits to depths ranging
from approximately 8.0 to 13.5 feet. The depth of each test pit was de-
termined on the basis of the materials encountered in the pit and on the
purpose of the excavation. An IT geologist was present to observe each
test pit, prepare a log describing materials and conditions encountered
(Appendix H), and collect samples as appropriate. Samples were collect-

ed for chemical analysis based on the following criteria:
# Changes in the stratigraphy of the soil
e Changes in the color of the materials encountered

e Visible contamination of soil



e High concentrations of volatile organics as indi-
cated by an organic vapor analyzer

8 Presence of free liquids.

Each sample was collected in one 300-milliliter amber glass Jar and two
40-milliliter VOA vials, Samples were kept cool during subsequent
storage and chain-of-custody forms accompanied samples during shipment

to the IT Environmental Laboratory in Pittsburgh, Pennsylvania,.

Generally, each test pit was excavated at least several feet into visi-
bly clean, natural soil to determine changes with depth in contaminant
concentrations, depth and type of fill materials, the nature of the soil
underlying the £ill material, and the presence of any buried utilities.
Each test pit was backfilled and compacted upon completion and the back-

hoe was theroughly washed before moving to the next test pit location,

The samples taken near the phenolics loading area at the coke plant from
TP-21 were retrieved using a hand auger due to the presence of a nearby
tank containing an explosive atmosphere, Samples TP-22G-S through
TP-27G-5 were collected by Allied personnel from the trench excavated
during replacement of the carbolate transfer pipeline around the old

coke plant administrative building. The samples were retrieved from

depths ranging from 6 to 10 feet.

Table B.l provides a summary of sample designations in each test pit,
the approximate sampling depths, and the total depth of each test pit.
The locations of test pits and Samples TP-22G-S through TP-27G-S are

shown in Figure B-1.

Results of Investigation

At Test Pit TP-18, a black oily liquid with a naphthalene/creosote odor
seeped into the test pit from a slag layer encountered between a depth
of 2.0 and 2.8 feet, A 5.2-foot-thick ltayer of silty clay was encoun-

tered below the slag layer. The sand layer below 8.0 feet contained a



relatively clear liquid with a naphthalene/creosote odor. At Test

Pit TP-20, a ccarse gravel drain was encountered and the test pit filled
with water during excavation. A sample of the water was collected for
chemical analysis (Sample No. TP-20G-W). Test Pit TP-20A was excavated
approximately 5 feet to the north of Test Pit TP-20 to determine the
stratigraphy near the drain. A small seep from a sand layer was ob-
served at a depth of approximately 8 feet in Test Pit TP-19. The seep
may be derived from the saturated gravel drain encountered in Test

Pit TP-20. Allied Chemical personnel who observed the seep in Test Pit
TP-19 indicated that the solvent furfural had once been used in this
area of the plant. Based on this information, furfural was added to the
list of analytical parameters for three soil samples from Test Pits
TP-19 and two soil samples from Test Pit TP-20. The results of these
analyses, shown in Table B,2, indicate that furfural was detected only

in amounts slightly greater than the detection limit.

At TP-21, a 3.0-foot silty clay layer was present below 1.5 feet of

- fill. A layer of fine to medium sand was encountered beneath the silty
clay. The sand was moist in the upper portion but became unexpectedly
wet below 6.5 feet. The sample collected from 7.0 to 8.0 feet
(TP-21G-S) exhibited an unidentifiable chemical odor. Several of the
samples collected by Allied Cremical personnel from the pipeline trench
(TP-22G-S through TP-27G-S) had a phenol odor. These samples were
primarily silty clay which was probably placed as backfill around the

old transfer pipeline.

The test pit classification logs contained in Appendix H provide a
visual description ¢f materials encountered in each pit, the depth of
the pit, and other relevant notes. Because Samples TP-22G-5 through
TP-27G-5 were collected by Allied personnel from a pipeline trench,
classification logs are not available for these sample locations. The
results of the chemical analyses of the selected soil samples is

presented in Table B.3.
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TABLE B.1l

SUMMARY OF TEST PIT DATA
SOILS PROGRAM

TEST PIT APPROXIMATE
TSgT(ﬂT DEPTH S%PLE SAMPLE DEPTH
) (ft) ' (fr)
TP-1 12.0 TP-1I1-5 0.0 - 2.0
TP-1H-S 4.0 - 6.5
TP-1G-8 11.0 - 12.0
TP-2 7.7 TP-2I-S 0.0 - 1.5
TP-2H-8 1,5 - 2.8
TP-2G-5 1.0 - 7.7
TP-3H-5 1.5 - 3.0
TP-3G-5 6.5 ~ 8.0
TP-4 9.0 TP-41-S 1.0 ~ 2.0
TP~4H-5 3.0 - 4.0
TP-4G-S 8.0 - 9.0
TP-5 8.0 TP-5I-5 0.0 - 1.2
TP-3H-8 2.0 - 3.0
TP-5G-5 7.0 - 8.0
TP-6 8.7 TP-6I-5 0.0 - 1.5
TP-6H-5 2.0 - 3.0
TP-6G-5 8.0 - 8.7
Tp-7 9.0 TP-71-5 0.0 - 1.5
TP-7H-5 2.5 - 3.5
TP-7G-5 8.0 - 9.0
TP-8 9.0 TP-8I-S 0.0 - 1.0
TP“’BH-S 3-0 - 4-0
TP-8G-S 8.0 - 9.0
TP-9 11.0 TP-9I-S 0.0 - 1.0
TP-9H-S 3.5 - 5.0
TP-9G-8 10.0 - 11.0
TP-10 11.0 TP-10H~5 3.0 - 4.0
TP-10G-S§ 9.5 - 11.0

See footnotes at end of table.



TABLE B.1l

{Continued)
TEST PIT APPROXIMATE
TS(S)T(TST DEPTH S LE SAMPLE DEPTH
' (ft) * (ft)
TP-11 12.0 TP-11I-S 0.0 - 1.0
TP-11H-S 7.0 - 8.0
TP-11G~S 11.0 - 12.0
TP-12 12.0 TP-12G-S 11.0 - 12,0
TP-13 13.5 TP-13G-§ 10.5 - 12.5
TP-14 8-0 TP"'IAH-S 7.0 - 800
TP-14G-S 2.3 - 3.0
TP-].S 9-0 TP"ISH_S 305 - 4.0
TP-15G-S§ 8.0 - 9.0
TP""lG 905 TP"IGH"S 3.3 - 4-3
TP-16G-S 8.5 - 9.5
TP-17 10.5 TP-17I-8 4.5 - 5.0
TP-17H-S 5.5 - 6.5
TP~17G-S 9.5 - 10,5
TP~18 1¢.0 TP-181-§ 2.5 - 2.8
TP"ISH-S 305 - 4.5
TP-18G-S 8.0 - 10.0
TP-19 10.0 TP-19I-8 0.0 - 2.8
TP-19H-S 3.8 - 4.8
TP-19G-$§ 8.0 - 9.0
TP-20 4.0 TP-20G-W 0.0 - 4.0
TP~-20G-S 9.5 - 10.5
1p-21€2) 8.0 TP-211-8 0.0 - 1.5
TP-21H-S 4.5 - 5.0
TP-21G-S 7.0 ~ 8.0
nal3) Na(3) TP-22G-$§ 10.0

See footnotes at end of table.



TABLE B.l1l

{(Continued)
ngT( h TI‘:DSETP'L‘I;{IT SA%PLE SA&PPRI?SK I L:{;pTTEH
) (fr) . o
- W TP-23G-5 10.0
N NA TP-24G-5 7.0
N NA TP-25G-8 7.0
NA NA TP-26G-S 6.0
NA NA TP-27G-$ 6.0

(1)See Figure B-1 for location of test pits and samples.
(Z)Hand auger boring at phenolics loading area.

(3)Samples collected by Allied personnel from trench excavated during
replacement of carbolate pipeline.



TABLE B.2

RESULTS OF FURFURAL ANALYSIS
SOILS PROGRAM

PARAMETER
SAMPLE FURFURAL
IDENTIFICATION mg/kg
TP-19G-§ np(2?
TP-19H-S 0.15
TP-191-§ ND
TP-20G-W 15(3)
TP-20G-5 ND
TP-20H-S 0.11

(1)

mg/kg = milligrams per kilogram or parts per million.

(Z)ND indicates that the compound was not detected with a detection
limit of <0.10 mg/kg.

(3)IS indicates that there was insufficient sample for analysis.



TABLE B.3

RESULTS OF CHEMICAL ANALYSES
SOILS PROGRAM

See footnotes at end of table.

PARAMETERS
CYANIDE
SAMPLE AM??gIA CHLORIDE (Total) PHENOLICS SULFATE BENZENE NAPHTHALENE
IDENTIFICATION mg/kg NH,-N mg/ke mg /kg mg/kg mg/kg SO,- mg/kg mg/ kg
TP-1G-§ 29 5.6 56 np(2) 45 ND/ND  <1.0/<1.0¢3:%)
TP-1H-S 37 20 9.6 0.8 340 ND/ND 45
TP-1I-5 1507140 34 2.6 2.2 68 ND/ND 65
TP-2G~-S 4.0 45 8.1 0.9 90/79 ND 1.2
TP-2H-S 28 67 0.63 0.9 116/90/120 ND 3.6/2.4
TP-21-§ 65 39 19 55/62 45 1.1 2600
TP-3C-$ 190 11 0.60 2.4 1700 ND <1.0
TP-3H-$ 310/330 45 2.5 0.8 5000 ND <1.0
TP-31-5 280 47/45 47 3.9 7300 ND 23
TP~4G-$ 21 34 ND/0.62 0.9 22 ND 2.2
TP-4H-S 7.8 22 1.2 0.7 110 ND <1.0
TP-41-S 11 5.6 1.2 1.6 45 ND 7.1/7.3
TP-5G-S 48 11 1.2 1.5 34 ND/ND <1.0
TP-5H-S 390 56 ND . 560 ND <1.0
TP-51-S 85 61 17 4.3 45 ND 1070



TABLE B.3
(Continued)
PARAMETERS

CYANIDE

SAMPLE A?l NIA CHLORIDE (Total) PHENOLICS SULFATE BENZENE NAPHTHALENE
IDENTIFICATION mg /kg NH4-N mg/kg mg kg mg/kg mg/kg SO,- mg/ kg mg/kg

TP-6G-$ 24 61 ND/ND 1.1 22 ND 2.1/2.6
TP-6H-S 34 34 ND 4.4 ND ND <1.0
TP-6I-S 31 17 4.4 9.8 34 0.21 3090
TP-7G-S 7.0/6.0 22 ND 1.0 68 ND <1.0
TP-7H-S 14 67 ND 3.1 170/110 ND <i.0
TP-71-S 8.0 22 6.3 3.2 140 ND 39
TP-8G-S 4.0 22 ND 1.8 68 ND <1.0
TP-8H-S 6.7 14 22 2.3 79 ND <1.0/<1.0
TP-81-S 18 11 7.3 2.8 45 ND 25
TP-9G-8 17 51 ND 1.3 22 0.025 <1.,0
TP-9H-S 53 90 29/24 5.9 56 0.019 1500/1500
TP-9I-§ 19 22 5.0 2.5 45 ND 14/16
TP-10G-$ 4.9 28/22 ND 3.6 45/45 ND <1.0
TP-10H-S 13 9.9 371/27 0.7 90 ND 375/430

See footnotes at end of table.
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APPENDIX C

TECHNICAL MEMORANDUM
WASTE CHARACTERIZATION
IRONTON COKE PLANT LAGOONS

A detailed investigation of the Ironton coke plant lagoons was under-
taken by IT Corporation (IT) between July 16 and 26, 1984. The inves-
tigation consisted of drilling numerous borings in the coke plant lagoon
areaj collecting waste, soil, and ground water samples for chemical
analysis; conducting in situ borehole tests; and collecting alr samples
in the Lagoon No. 5 tar pit. The objectives of the investigation
include:

e Confirm the Phase I estimates of waste volume

contained in each lagoon (i.e., depth of waste
material)

e Chemically characterize underlying natural
materials

e Characterize inner lagoon dike construction
materials

e Characterize outer lagoon dike construction
materials

e Characterize old Ironton flood wall construction
materials west of the coke plant lagoon area

® Collect and analyze waste/dike samples for
Phase II Table A parameters

e Collect and analyze ground water samples from
within the lagoon waste materials

e Conduct in situ tests to determine waste consis—
tency, stratification, and stabilization charac-
teristics and permeability of waste materials

® Evaluate potential release of airborne volatile

organics during remedial action operations,

Borings penetrating the outer lagoon dike (Borings B~3 and B-4) and the

old Ironton flood wall (Boring B-6) were drilled as part of the deep



c-2

geotechnical boring program. The descriptive boring logs for these

borings are contained in Appendix H.

Methods

Several drilling techniques were used to advance borings during the
lagoon investigation, including:

e Continuous sample tube system with hollow stem
augers

e Hand-pushed polyvinyl chloride (PVC) pipe with
fitted plunger

¢ Standard two-inch-diameter split-barrel sampler
with hollow stem augers.

At each boring, continuous sampling was conducted to obtain g complete
core of waste material for visual examination. Boring logs containing
detailed descriptions of materials encountered were prepared by an IT
geologist and are presented in Appendix H., The locations of the lagoon
borings and the deep geotechnical borings are shown in Figure C-l. Sam-
ples representative of the materials encountered at each boring location
‘were selected and retained for chemical analysis. Additionally, ground
water samples from within the waste material were bailed from Borings
LB-4, LB-10, LB-1l, and LB-12 for chemical analysis. All samples col-
lected for chemical analysis were appropriately preserved and chain-of-

custody records accompanied the samples to the IT laboratory.

In situ falling head permeability tests were conducted in Borings LB-8,
LB~10, and LB-1l to determine the hydraulic conductivity of waste mate-
rials in the coke plant lagoon area. Tests were conducted by seating
two-inch-diameter PVC casing at the bottom of the boring, filling the
casing with clean water, and recording the fall of the water level

within the casing as a function of time.



c-3

All borings except LB-5 penetrated through waste material into underly-
ing natural materials. Boring LB-6, located near Boring LB-5, but at a
lower elevation, penetrated through the Lagoon No. 5 waste into natural
materials to confirm che base of that lagoon. Tables C.l and C.2 pre-
sent a summary of the samples which were collected for chemical analysis
and proximate analysis during the lagoon boring program. These tables
list each sample identification number, the boring from which the sample
was callecred, the boring location, the sampling depth, and the type of
material from which the sample was obtained (i.e., waste or natural

material).,

On July 20, 1984, testing was conducted in the Lagoon No. 5 tar pit to
determine the potential for the release of airborne volatile organics
during excavation. Three MSA Model 210 PM air monitoring pumps were set
in a triangular pattern immediately around the tar pit while a fourth
pump was attached on the arm of the backhoe near the backhoe bucket,
The upper three to four feet of tar material was disturbed using the
backhoe bucket for approximately 20 minutes to enhance release of veola-
tile organic compounds. The pumps were then allowed to operate for
approximately two additional hours to ensure an adequate sample volume.
At the conclusion of the testing, the backhoe bucket was steam cleaned
and the sample vials were packaged for transport to the IT laboratory

for analysis.

Results

The depths of the waste identified in the lagoon borings (Appendix H)
were utilized to evaluate the results of the geophysical seismic surveys
conducted in the lagoon area during the Phase I investigation. The
seismic survey in Lagoon No. 1 appears to have identified the ground
water level in the waste (approximately Elevation 517 feet MSL) rather
than the bottom of the lagoon. The borings in Lagoon No. 1 {(LB-7 and
LB-8) indicate that the base of the lagoon ranges between Elevations

509.1 and 513.9 feet MSL, The seismic survey results for Lagoon No. 5
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SAMPLE
IDENTIFICATICN

TP-11G-8
TP-11H-8
TP-111-8

TP-12G-S

TP~13G-S

TP-14G-S
TP-14H-S

TP-15G~S
TP-15H-8

TP-16G-S
TP-16H-S

TP-17G-S
TP-17H-S
TP-171-5

g1 o
3

66/50
33
3.8

mg /

4.9
8.0

40
5.9/5.0

10
12

9.0/8.0
160

13/18
57/61
13

See footnotes at end of table.

CHLORIDE
mg/kg

22
22
31/17

28/17

ND

17
14

11
11

120/110
140/140

25
12
43/56

TABLE B.3
{Continued)
PARAMETERS
CYANIDE .
(Total) PHENOLICS
mg/kg mg/kg
0.62 2.7
13 1.3
4,2 0.4/ND
0.61 0.8/1.1
0.63 1.1/1.6
1.2 4.3/4.4/4.8
ND ND
0.63 1.6/0.7
0.62 0.1
1.2 1.0/0.98
18 7.9
N-D 1 ] 2
1.2/0.83 1.1
0.82/0.84 0.29/0.26

SULFATE
mg/kg SO,-

56
840
11/ND

22/22
68/45

45/22
56

45
112

110
300

22/22
56
120/140

BENZENE
mg/kg

ND
ND
ND
ND

ND

ND
ND

ND
ND

ND

ND

ND
ND

NAPHTHALENE
mg/kg

3'8
54
7.4

<l1.0

<1.0

400
<1 .0

<1 .0
<l.0

<1.0
66

<1.0
<1 .0
<1.0



SAMPLE

IDENTIFICATION

TP-18G-~S
TP-18H-S
TP-1BI-5

TP-19G-8
TP~19H-§

TP-191-%

TP-20G-S
TP-20H-S

TP-20G-w(3)
TP-21G-S
TP-21H-§
TP-211-§

TP-22G-§

TP-23G-S

mg/kg

14/9.9
K} |
19

11/13
13/10

42

8.5
9.2

0.36
18
6.6
12/11

5.5/6.7

8.2/8.1

See footnotes at end of table.

&1 it

CHLORIDE
mg/kg

17
38
84

61
47

11

6.6
28

15/20
20
20

7.4/7.4

110/100

17

TABLE B.3

{Continued)

CYANIDE
{Total)
mg /kg
ND/ND
ND
0.61

ND
ND

0.59

0.63/0.60
ND

ND
2.2

2.4
1.2

ND/ND

PARAMETERS

PHENQLICS
mg/ kg

5.5
2.4/1.4
48

ND
ND

0.84

ND
ND/ND

0.10
1.0/1.1
0.51
4.6

930/890

3.0

SULFATE
mg/kg S0,-

70
840/790
12

86
30

670

30
13

200
5.0/5.0
110
140

290

230/230

BENZENE
mg/ kg

ND
ND
0.37

ND
ND

ND

ND
ND

<0.010¢®’
7.4/4.0
ND/ND
ND/ND

<0,010

ND

NAPHTHALENE
mg/ kg

41
6.0
1100

4.7
<l .0

9.8/16

<1.0
<1 .0

0.17
2.0/3.0
<l.0
3.5/3.4

8.3

24



TABLE B.3

(Continued)
PARAMETERS

CYANIDE

SAMPLE A?? NIA CHLORIDE (Total) PHENOLICS SULFATE BENZENE
IDENTIFICATION mg/kg NH;-N mg/kg mg/kg mg/kg mg/kg SO,- mg/kg

TP-24G-S 6.9 12 ND/ND 0.41 130 ND/ND
TP-25G-5§ 7.0 15 ND 2.4 50/50 ND
TP-26G-5 2.6 22/20 ND 0.46 200/190 ND
TP-27C-8 3.6 15 ND 0.94/0.72 240 ND

(1)

mg/kg = milligrams per kilogram or parts per million.

(Z)ND indicates none detected,

(3)The indicated sample was analyzed in duplicate or triplicate.

(4)The corresponding compound was detected at less than 1 milligram per liter or part per million.
(S)Water quality sample: concentrations shown are milligrams per liter or parts per million.

(G)The corresponding compound was detected at less than 10 micrograms per liter or parts per billion,

NAPHTHALENE
mg/kg
ND/ND
1.3

ND/ND

ND
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c-4

suggest a bottom elevation ranging between 520 and 530 feet MSL. Boring
LB-6 (Lagoon No. 5) indicates that the base of the lagoon is at Eleva-
tion 509.52 feet MSL. Although Boring LB-5 {Lagoon No. 5) did not
encounter natural materials before being terminated at Elevation 516.94
feet MSL, the depth of waste at this location is presumably similar to
that in Boring LB-6. The seismic survey results for Lagoons Neos. 2, 3,
and 4 are believed to be accurate representations of the base of waste

material in these lagoons.

Stratification of waste materials was evident in the lagoons during the
drilling program. The stratification indicates that several changes in
the waste stream received by each lagoon occurred during the operational
life of the lagoon area, The most obvious differences in physical prop-~
erties of the various waste types were consistency, density, and water
content, Two different types of waste were identified in Lagoons Nos. 1
and 3 during the boring program as shown in Boring Logs LB-7 and LB-8,

and LB-3 and LB-12, respectively (Appendix H).

Borings on the inner lagoon dike (LB-1 and LB-2; Figure C-1) indicate
the upper 10 to 15 feet of the inner dikes is comprised of fill material
similar to waste materials in adjacent lagoons, Boring logs for Borings
B-3 and B-4 (Appendix H) describe the materials which comprise the outer
lagoon dike while the log for Boring B-6 (Appendix H) describes the
materials comprising the old Ironton flood wall. The outer lagoon dike
is apparently constructed of layers of fill materials composed of both a
silt-coal-gslag-sand mixture and a clayey silt to silty clay material,
The thickness and continuity of these layers are believed to vary and
are dependent on their method of placement during construction of the
outer lagoon dike. The Ironton flood wall was presumably constructed of
silty clay as indicated in the log of Boring B«6 which has since been
covered by coke plant fill material consisting of gravel, sand, coal,

and slag.
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The Phase I sections through the lagoon area (Figure C-2) were used to
determine estimates of lagoon waste volumes. The Phase II lagoon boring
data were used to supplement the Phase I seismic survey results to
reconstruct the lagoon sections {(Figures C-ﬁ and C-4). The sections
were then used as a guide in recalculating the lagoon waste volumes in
Phase II.

In calculating waste quantities for the Phase I remedial investigation
report, substantial amounts of the lagoon dikes were included as part of
the lagoon waste volumes. Information obtained during the Phase II in-
vestigation from the borings on the inner and outer lagoon dikes enabled
a separate calculation of the volume of dike material. The volumes for
the lagoons and the inner and outer dikes are presented in Table C.3.
The ocuter lagoon dike material was separated into two units based on
boring informationj the upper unit is believed to comprise the cap mate-
rial placed subsequent to initial construction of the outer dike. The
volumes of the waste layers in Lagoons Nos., 1 and 3 are also presented

separately.

Results of chemical analysis of lagcon waste, dike construction mate-
rials, and ground water samples collected within the lagoon area are
presented in Table C.4, Table C.5 shows a summary of the proximate

analyses of waste samples collected during both Phase I and Phase II

activities.

The results of the air sampling conducted at the Lagoon No. 5 tar pit
are presented in Table C.6. Analysis of Sample TP-001 from the backhoe
bucket indicates the release of ‘benzene and toluene while Sample TP-003
recorded the release of only toluene at the perimeter of the pit. Other
samples collected immediately adjacent to the pit during testing did not

record the presence of benzene, toluene, or ethylbenzene.
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In situ permeability tests show a range of permeabilities from

2.0 x 1078 centimeter per second (cm/sec) in LB-10 (Lagoon No. 2) to
5.2 x 10°% cm/sec (Lagoon No. 1). The permeability in Boring LB-1
(Lagoon No. 4) is 6.6 x 1077 cm/sec.
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TABLE C.1

LAGOON BORING PROGRAM
SAMPLES FOR CHEMICAL ANALYSES

SAMPLE NO. BORING No.¢})  BomING LocaTrony  SAMPLE DEPTH

(fr) MATERIAL
LB-1G-WS LB-1 Inner Dike 4.0 - 5.0 Waste
LB-1H-WS LB-1 Inner Dike 10.5 - 11.0 Silty Clay
LB-2G-WS LB-2 Inner Dike 3.0 - 3.5 Waste
LB-2H-WS LB-2 Inner Dike 4,5 - 5.0 Waste
LB-2I-WS LB-2 Inner Dike 29.0 - 31.0 Sand, some gravel
LB-3G-WS LB-3 Lagoon No. 3 3.0 - 4,0 Waste
LB-4G-WS LB-4 Lagoon No., 4 1.0 - 2.0 Waste
LB=4H-WS LB-4 Lagoon No. 4 8.0 - 8.5 Silt
LB-4I-WS LB-4 Lagoon No. 4 14.0 - 14.7 Silty Sand
LB-5G-WS LB-5 Lagoon No. 5 4.0 - 4.5 Waste
LB-5H~-WS LB-5 Lagoon No. 5 40.6 - 41,0 Waste
LB-6G-WS LB~6 Lagoon No. 5 2.0 - 2.5 Waste
LB-6H-WS LB-6 Lagoon No. 5 20,0 - 21.0 Waste
LB-6I-S LB-6 Lagoon No. 5 41,0 - 42.0 Silty Clay
LB-7G-WS LB-7 Lagoon No. 1 6.0 - 7.0 Waste
LB-7H-WS LB-7 Lagoon No. 1 19,5 - 20.0 Sand
LB-8G-WS LB-8 Lagoon No. 1 16.0 - 17.0 Waste
LB-8H~-WS LB-8 Lagoon No. 1 27.5 - 28.5 Silty Sand
LB-9G-WS LB~-9 Lagoon No. 2 6.5 - 7.5 Waste
LB-9H-S LB-9 Lagoon No. 2 18.0 - 19.5 Silty Sand
LB-10G-WS LB-10 Lagoon No. 2 4.0 - 5.0 Waste
LB-10H-S LB-10 Lagoon No,. 2 11.0 - 12,0 Silty Clay
LB-11G-WS LB-11 Lagoon No. 4 4,0 - 6.0 Waste
LB-11H-S LB-11 Lagoon No. & 16.5 - 17.5 Silty Sand
LB-12G-WS LB~-12 Lagoon No. 3 7.5 - 8.5 Silt
LB-12H-5 LB-12 Lagoon No. 3 16.5 - 17.5 Silty Sand

{I)See Figure C-1 for boring locations.



SAMPLE NUMBER

Phase
L1-0002
L1-0005
L-24A
L-28
L-2C
L-3A
L-38
L-3C
L-4A
L-4B
L-4C
L5-0003
L3-0005

Phase II:(z)
LB-1G-WS
LB-2H-WS
LB-3G-WS
LB-4G-WS
LB-4H-WS
LB~5G-WS
LB-5H-WS
LB-6G-WS
LB-6H-WS
LB-8G-WS
LB-8H-WS
LB-9G-WS
LB~10G-WS

B-3 §-2
B-3 S-

BE-3
B-4
B-4 $-3
B-5
B-6

v W
L% I - P

I:(l)

Composite
Grab 1

(3)

BORING NUMBER

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

LB-1
LB-2
LB-3
LB-4
LB-~4
LB-5
LB-5
LB-6
LB-6
LB-8
LB-8
LB-9
LB-10
B-3
B-3
B-3
B-4
B-4
B-5
B-6

TABLE C,2

LAGOON BORING PROGRAM
SAMPLES FOR PROXTMATE ANALYSES

BORING LOCATION

Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon

Inner
Inner
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Lagoon
Outer
Cuter
Outer
Outer
Quter
Flood
Flood

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

Dike
Dike
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
Dike
Dike
Dike
Dike
Dike
Wall
Wall
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(I)For sample locations, see Figure 4-32 of the Phase I report.

(Z)For sample locations, see Figure C-l in Appendix C.

(3)Sample is a composite of Samples Grab 1, S-1, and S-2 from Boring B-5.

MATERIAL

Waste
Waste
Waste
Waste
Waste
Haste
Waste
Waste
Waste
Waste
Waste
Waste
Waste

Wasté
Waste
Waste
Waste
Silt
Waste
Waste
Waste
Waste
Waste
Silty Sand
Waste
Waste
Waste
Waste
Waste
Waste
Waste
Waste
Waste



LOCATION

Inner Dike
Quter Dike
~ Upper Unit
- Lower Unit

Lagoon No. 1
- Upper Unit

- Lower Unit

Lagoon Na., 2

Lagoon No. 3
- Upper Unit
- Lower Unit
Lagoon No. 4

Lagoon No. 5

TABLE C.3

ESTIMATED LAGOON WASTE QUANTITIES
COKE PLANT LAGOON AREA

ESTIMATED
AVERACE WASTE
LAYER THICKNESS
(£t)

12.5

5.3

13.0

2.5

10.0-16.0

500-10-0

30.0-41.0

WASTE
DESCRIPTION

Gravelly sand, coal,
slag, and cinders

Clayey silt to silty
clay

Slag, cinders, coal,
sand, and gravel

Coal and coke, lime
sludge, silt, sand,
and gravel

Coal, coke, and slag;
gravelly sand

Ccal, tar, slag, and
silty silcy clay
(sludge)

Coal and coke
Silty clay (sludge)

Cinders, coal, and slag

Coal, tar, sand, lime

sludge, coke, cinders;

silty clay {sludge)

TOTAL VOLUME

APPROXIMATE
VOLU%E
(yds”)

37,820

25,400
128,040
10,040
20,120
69,970

9,660
81,700

80,490

115,400

578,640



SAMPLE

IDENTIFICATION

LB-1G-WS
LB-1H-WS

LB-2G-WS
LB-2H-WS
LB-21-WS

LB-3G-WS

LB-4G-WS
LB-4H-WS
LB-41-WS
LB-46-w(3)

LB-5G-WS
LB-5H-WS

mg/kg

4.9
92

44/43
89
464145

160/170

9.8
44
69

5.6

6.0/6,0
30

See footnotes at end of table.

AMMONIA
??§NH3-N

TABLE C.4

RESULTS OF CHEMICAL ANALYSES
LAGOON SAMPLES

PARAMETERS
TOTAL
CHLORIDE CYANIDE PHENOLICS SULFATE
mg/ kg mg/kg mg/kg mg/kg SO,
32 2.5/2.5¢(2) np(3) 300
76 0.61 ND/ND 680
420 91 1.5 210
33 6.8 99 90/79
430 15/14 1.5 310
92 2.4 23/35 660
39 4.4 ND 130
61 41 0.90 2500/2200
55 0.59 1.2 140
27 ND 0.32 1000
11 1.8 0.54 680/490
22 7.5/6.8 ND 90/120

BENZENE
mg/kg

ND
ND

ND
0.57

0.031

0.071/0.067

NAPHTHALENE
mg /kg

3.1
<1.0(&®)

12
8,300
30

80

17

54

ND
0.32

16
2.2



SAMPLE

IDENTIFICATION

LB-6G-WS
LB-6H-WS
LB-6I-S

LB-7G-WS
LB-7H-WS

LB-8G-WS
LB-8H~WS

LB-9G-WS
LB-GH-§

LB-10G-WS
LB-10H~§
LB-101-w(3?

LB-11G-WS
LB-11H-S
Le-11¢-w<3)

MQNTA
mg/k2?19 NHy-N

8.5
39
120

170/140
66

62
190

170/170
3-0

12/15
21
0.14/0.16

14
35
0.12

See footnotes at end of table.

CHLORIDE
mg/kg

32/35
76
70/75

440
250

1200
140

78
17/14

39
28
65/56

120
58
21

TABLE C.4
{(Continued)
PARAMETERS
TOTAL
CYANIDE PHENQLICS
mg/ kg mg/ kg
1.2 ND
1.9/2.5 3.3
3.8/4.2 0.29
18 ND
0.61/ND ND
86 ND
27 91
21/17 630/550
4.5 0.53
20/21 1.5/1.8
2.2 0.20
¢.11 0.026
8.8 0.99
ND 1.6/1.5
0.16 0.046

SULFATE

700
150
57/45

1200
37

1600
320

ND
90/87

1970
49
610/580

5200
140
72/74

BENZENE
mg /kg
ND
0.038/0.020
<0.010

0.020
ND

0.10/0.12
0.043/0.057

71
0.15

ND/ND
ND
ND

ND
<¢.010

NAPHTHALENE
mg/kg
11
720
103

ND

ND
240
320

17,000
16

170
<l.0
0.078

23
<1.0
0.062




TABLE C.4
(Continued)
PARAMETERS
TOTAL
SAMPLE AYMONI A CHLORIDE CYANIDE PHENOLICS SULFATE BENZENE NAPHTHALENE
IDENTIFICATION mg /kg NHq-N mg/kg mg/kg mg/ kg mg/kg SO, mg/kg mg /kg
LB-12G-WS 90/90 12 37 4,5/3.2 2200 ND <1.0
LB-12K-S 22 15/14 ND 0.27 270 ND ND
LB-12¢-w(3) 6.3 10/8.9 0.48 0.023 120/120 ND ND/0.028

(1)

mg/kg = milligrams per kilogram or parts per million.

(2)The indicated sample was analyzed in duplicate.

(3)ND indicates none detected.

(Q)The corresponding compound was detected at less than 1 milligram per kilogram or part per million.
(S)Hater quality sample: concentrations shown are milligrams per liter or parts per million.

(G)The corresponding compound was detected at less than 10 micrograms per liter or parts per billion,

(7)15 indicates that there was insufficient sample to perform the analysis due to sample breakage during shipment.

11/12/84



(l)For sample locations, see Figure 4-32 of the Phase I report.

(Z)For sample locations, see Table C.2 and Figure C-l.

RESULTS OF PROXIMATE ANALYSES

TABLE C.5

LAGOON WASTE SAMPLES

VOLATILE
SAMPLE NUMBER MOISTURE  yaTTER
(%) (2)
Phase [:(l)
L1-0002 39.6 22.5
L1-0005 45.9 21.3
L-2A 34.9 10.9
L-2B 13.7 10.4
L-2C 32.7 8.2
L-3A 45.8 13,7
L-3B 38.8 12.5
L-3C 41.9 8.2
L-4A 47.5 5.5
L-4B 40.3 7.6
L-4C 46.9 10.6
L5-0003 7.8 14,0
L5-0005 14.3 35.5
Phase 11:(2)
LB-1G-WS 10.3 8.0
LB-2H-WS 15.2 23.1
LB-3G-WS 48.3 12.4
LB-4G-WS 7.9 5.2
LB-4H-WS 47.1 8.6
LB-5G-WS 10.8 10.5
LB-SH-WS 34.5 2.2
LB-6G-WS 6.7 13.5
LB~G6H-WS 26.6 9.5
LB-8G-WS 52.4 12,2
LB~8H-WS 32.0 11.0
LB-9G-WS 21.4 22,5
LB-10G-WS 38,1 7.5
8-3 §-2 25.1 8.1
B-3 §-3 31.6 2.5
B3 S-4 30.0 3.4
B-4 S-2 15.8 1.4
B-4 S-3 19.8 7.2
B-5 Composite(a) 18.8 3.5
B-6 Crab 1 11.8 7.8

FIXED
CARBON
(%)

<1.0
<1.0
39.3
44.7
43.2

5.9
21.6
17.1
29.3
22.8

B.3
25.8
44.9

F- ]
.« =

o W w
WA s O = WO =D
QO WA~ A e

ASH
(%)

38.0
33.7
14.9
31.2
16.0
34.7
27.2
32.9
17.7
29.3
34.2
52.3

5.2

42.4
20.6
32.8
3l.4
316.6
42.4
21.9
24.0
23.3
20.9
28.2
30.2
13.3
44.8
42.3
40.0
65.8
52.1
54.6
22.1

SULFUR
(%)

o Q
- 2
- RN

[= = R o}
e



TABLE C.6

SUMMARY OF AIR MONITORING RESULTS
LAGOON NO. 5 TAR PIT

SAMPLE MONITORING SAMPLING
DENTIFIGATION LOCATION DATE UNITS  BENZENE TOLUENE  ETHYLBENZENE
TP-001 Backhoe Bucket  7/20/84 mg/m3<1)  0.35 0.39 <0.10
TP-002 Pit Perimeter  7/20/84 mg/m3 <0.10 <0.10 <0.10
TP-003 Pit Perimeter  7/20/84 mg/m> <0.10 0.11 <0.10
TP-004 Pit Perimeter  7/20/84 mg/m3 <0.10 <0.10 Np(2)
~ Blank —- - mg(3) ND ND ND

(1)

mg/m3 = milligrams per cubic meter.
(Z)ND indicates none detected; detection limit is 0.001 mg/m3 or 0.001 mg.

(3)mg = milligrams.
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APPENDIX D

TECHNICAL MEMORANDUM
ICE CREEK INVESTIGATION

An investigation was conducted on Ice Creek to characterize the creek
bed sediments beginning July 28, 1984. A total of 19 borings were
drilled at 12 locations for sediment sampling and testing. The study
was performed to refine the evaluation completed during the Phase I
remedial investigation (RI) of (1) the site impact on Ice Creek, (2) the
impact of the leachate from creek sediments on the Coal Crove well field
water quality, (3) the percentage of flow contributed to the Coal Grove
well field by Ice Creek, and (4) the impact of potential off-site con-

taminant sources on Ice Creek,

Methods

With the exception of Boring ICB-12, all borings were drilled from a
sectional barge with a CME-55 rotary drilling rig. Boring ICB-12,
located on the Ice Creek floodplain, was drilled with a hand auger. A

"plan and location of the Ice Creek borings is shown in Figure D-1.

During the drilling program, the following drilling techniques were used

to ensure recovery of the wide range of materials encountered:

e Standard split-spoon sampling through hollow stem
augers

e Continuous split tube sampling system with hollow
stem augers

s Pushing polyvinyl chloride (PVC) pipe with
applied suction or plunger.

Generally, the PVC pipe method was used where sediments were soft and
highly saturated with water. By creating a partial vacuum within the
pipe with either suction or a plunger, relatively good recovery of sam-
ple cores was achieved. The continuous tube system was used to retrieve

cores of relatively stiff fine-grained sediments. WNearly continuous



recovery was possible with this sampler. Where coarse-grained materials
(sand and gravel) were encountered, a split—spoon sampler was driven to
obtain samples. Because of its location, Boring I[CB-12 was drilled with
a bucket-type hand auger. Continuous six-inch sample cores were

cbtained over the entire length of the boring.

As sample cores were retrieved, a visual descriptive log was prepared of
sediments in each boring. Included on the boring log were notes on
drilling procedures, sampling intervals and methods, zones of potential
contamination, and other relevant boring information. The boring logs
are presented in Appendix H. Composite samples were collected for chem-
ical analysis in 500-milliliter glass jars with teflon-lined caps and
two 40-milliliter vialg from intervals selected by the field geologist.
These samples were obtained for analysis of ammonia, chloride, total
cyanide, phenolics, sulfate, benzene, and naphthalene. Subsequent to
collection, the samples were stored on ice until delivery to the IT
laboratory. Chain-of-custody forms accompanied each sample during

shipment.

Fourteen Shelby tube samples were collected for laboratory determination
of permeability of the creek bed sediments. Additionally, the Shelby
tube samples were used to conduct 1:4 American Society for Testing and
Materials (ASTM D 3987-81) batch leachate and column leachate tests.
Twelve of the fourteen Shelby tube samples were selected for the column
permeability testing. Leachates from the column tests were scheduled to
receive analysis for pH, specific conductance, chloride, sulfate, and
the volatile Contract Laboratory Parameter (CLP) list. The soil from
the Shelby tube samples from Boring ICB-1A was scheduled to be analyzed
for all CLP list parameters because of the key location of this boring.
The batch test leachate from these samples was also scheduled for
analysis of CLP list paramerers. The other 1l Shelby tube soils were
scheduled for analysis of volatile CLP list parameters, phenolics, and

naphthalene. The batch test leachates from these 1l samples were



scheduled to be analyzed for ammonia, chloride, total cyanide,

phenolics, sulfate, and naphthalene.

Table D.l provides a summary of sample designations for each boring, the

sampling depths, and the type of sediment in the sample.

Results

Borings drilled in the reaches of Ice Creek downstream of the coke plant
lagoons encountered stream sediments comprised primarily of low-
permeability silt and clay. These fine-grained sediments attain a
thickness of approximacely 36.0 feer (estimated at Boring ICB-3) near
the mouth of the creek and become gradually thinner upstream. Adjacent
to and upstream of the coke plant lagoons, the fine-grained sediments
are found only in thin layers overlying the aquifer sand and gravel,
These silts and clays were not present in Boring ICB-5 near Cemetery
Bridge and are probably not present anywhere upstream of the bridge.

The sand and gravel decreases in thickness downstream and may eventually

pinch out near the mouth of the creek.

Visual observations were made at several locations during the drilling

program:

e Boring ICB-1 - A layer of slag-like material was
encountered at a depth of 12.9 to 13.4 feet

e Boring ICB-6 - Several layers of a material ex-
hibiting a tar-like consistency, appearance, and
odor were noted between depths of 0.0 to 7.5 feet

e Boring ICB-8 - The silty clay from 0.0 to 4.0
feet contained a tar-like material and odor

# Boring ICB-9 - Sediments from 0.0 to 9.5 feet
contained slag and exhibited a tar-like odor.
Black sand and slag were encountered from l4.5 to
15.0 feet and an oily film was observed on mate-
rial retrieved from the 12.5~ to 15.5-foot sam-
pling interval.



D=4

Chemical analyses of the Ice Creek sediment samples collected during the
drilling program and the laboratory permeability and leach tests were
conducted to further define these field observations. Results of the
chemical analyses of the composite samples are presented in Table D.2.
Tables D.3 and D.4 show the results of the chemical analyses of the
three Shelby tube samples from Boring ICB~1A. The results of the chemi-
cal analyses of the sediment from the other 11 Shelby tubes are present-
ed in Tables D.5 and D.6. Leachates from the column permeability tests
were analyzed for pH, specific conductance, chloride, and sulfate. The

results of those analyses are presented in Table D.7.

The results of the chemical analyses of the batch test leachates from
Boring ICB~1A samples are presented in Tables D.8 and D.9. Table D.10
shows the results of the chemical analyses of the batch test leachates
from all other Ice Creek Shelby tube samples. Because volatile organic
compounds were not detected in the creek sediments, analysis for vola-
tile CLP list parameters, originally scheduled for the leachates from

the sediments, was not conducted.



TABLES



BORING NO.

ICB-1

ICB-1A

ICB-2

ICB-2A

ICB-3

ICB-4

ICB-4A

IcB-5

ICB-6

TABLE D.1

SUMMARY OF ICE CREEK SAMPLING DATA

SAMPLE NO.

ICB-1G-$S
ICB-1H-5
ICB-1I-WS
ICB~1J-§
ICB-1K-§

ST-1
5T-2
ST-3

ICB-2G-S§
ICB-2H-S
ICB-2I-§
ICB-2J-8
ICB-2K-8
ICB-2L-§
ICB-2M-8

ST-1
8T-2
ST-3

ICB-3G-8
ICB-3H-S
ICB-31I-5

ICB~4G-8
ICB-4H-8
ICB-4I-S

5T-1
ST-2

ICB-5G-S
ICB-5H-S

ICB-6G-S
ICB~6H-S
ICB~6I-S
ICB-6J-S

SAMPLE DEPTH

(ft)

TYPE OF SEDIMENT

silt
silt
coal and slag
silty clay and sand
silty clay and sand

silty clay
silty clay
silty clay

silt
clayey silt
clayey silt and sand
sand and silt
silty clay
silty clay
sand and gravel

silt
silty clay
silty clay

clayey silt
clayey silt
clayey silt

clayey silt to silty clay
silty clay
sand

silty clay
silty clay

sand
sand

fill and clayey silt
sand and clayey silt
sand
sand



BORING NO.

ICB-6A

ICB-7

ICB-8

ICB-8A

ICB-9

ICB-9A

ICB-10

ICB-11

ICB-12

SAMPLE NO.

5T-1
5T~2

ICB-7G-8
ICB-7H~S
ICB-71-8

ICB-8G-3
ICB~-8H-S
ICB-8I-S

ST-1
ST-2

ICB-9G-S
ICB~9H-5
ICB-91I-5S
ICB-9J-§

ST-1
ST-2

ICB-10G-S
ICB-10H-S

ICB~-11G-§
ICB-11L-S

ICB-12G~S
ICB-12H~S
ICB~12I-5

TABLE D.1
{Continued)

SAMPLE DEPTH

(ft)

TYPE OF SEDIMENT

clayey silt
sand

silty sand
silty sand and silty clay
sand, gravel, and silty clay

silty clay
sand and silty clay
slag, silty clay, and sand

silty clay
silty clay

silt, slag, and clayey silt
clayey silt, silty clay, and sand
gilty clay, sand, and slag
sand and gravel

clayey silt
silty clay and sand

silty clay
silty clay

silt, sand, and silty clay
gand

sand, slag, coal
silty clay to clay
silty clay to clay



SAMPLE
IDENTIFICATION
ICB-1G-§
ICB~1H-S
ICB-11-WS
ICB-1J-8
ICB-1K~5

ICB-2G-S
ICB-2H-S
ICB~-21I-8§
ICB-2J-5
ICB-2K-5§
1C8-2L-8
ICB-2M-S

AMMONIA
mg/kg??§NH3—N

41
210
25/23
180
5.0

250
330
160
130/140
23
70
26

See footnotes at end of table.

TABLE D.2

RESULTS OF CHEMICAL ANALYSES
ICE CREEK SOIL SAMPLES

PARAMETERS
TOTAL
CHLORIDE CYANIDE PHENOLICS SULFATE
mg/kg mg/kg mg/kg mg /kg SO,
27 wp{2) 0.58 370
31 5.7/6.7(3) ND 1000
40 1.3 1.0/1.1 590
36 2.8 0.30 1500
45/55 ND ND 79
65 5.9 0.15 360
40 1.2 ND ND
43/40 0.63 ND 160
46/43 ND/ND ND/ND 180/180
31 ND ND 40
32 ND ND 28
29 ND/ND 0.65 51

BENZENE
mg / kg
ND
ND
ND/ND
ND
ND

ND
ND
ND
ND
ND
ND
ND

NAPHTHALENE
mg/kg
7.1
12
38
8.4/6.0
<1.0(4)

2.3
<1.0
<1.0

ND
ND
ND
ND



SAMPLE

IDENTIFICATION

I1CB-3G-S
ICB-3H-S
ICB-3I-S
ICB-3J-8
ICB-3K-S
ICB-3L-S

ICB-4G-58
ICB-4H-S
ICB-4I-S

ICB-5G-S
ICB-5H-S

1CB-6G-5
ICB-6H-5
ICB-6I-S
ICB-6J-5

See footnotes at end of table.

mg/kg

460
400
770
670
150
180/200

160
18
3.5/3.5

13
9.8

220
120
15
10

AM IA
??§NH3-N

CHLORIDE
mg/kg

95
88
110
130
64
41

57
36/38
14

26
20

54
31
51
18

TABLE D.2
{Continued)
PARAMETERS
TOTAL
CYANIDE PHENOLICS
mg/kg mg/kg
0.63 ND
1.3 ND
3.1 ND
0.61 0.14
1.2 0.68
2.0 0.29
0.84 1.1
ND 0.45/0.33
0.83 1.1/1.,2
1.4 .
13 2.4
0.74/0.66 2.4
4.8/3.2 0.15/0.13
ND 0.10

SULFATE
mg/kg SO,

180
400/380
760
270
140/120
ND

270
56
11

55
240/260

710

280

550
90

BENZENE
mg/kg

ND
ND
ND
ND
ND

ND/ND

ND
ND
ND

ND
ND

ND
ND
ND
ND

NAPHTHALENE
mg/kg

<1.0
<1.0
<1.0
<1.0
2.1
ND/ND

ND
ND
ND

<l.0
ND

16
6.3
<l.0
<1.0



SAMPLE

IDENTIFICATION

ICB-7G-S
ICB-7H-8
ICB-71I-S

ICB-8G-S
ICB-8H-$
ICB~8I-S

ICB-9G-S
ICB-9H-S
ICB-9I-S
ICB-9J-8

ICB-10G-5
ICB-10H-S
ICB-10I-8

mp/kg

15
38
79

280/260
210
120/130

200
390
67
81

160
130
4]

AM| IA
?? NH3-N

CHLORIDE
mg /kg

43
33
33

190/180
97
69/66

110/110
270
87/87
110/110

23/24
28/31
20

TABLE D.2
{Continued)
PARAMETERS
TOTAL
CYANIDE PHENOLICS
mg/kg mg/kg
1.2/1.2 1,2
0.75 0.24
ND 0.85
2.6/3.2 O.gl'
0.73 3.0
0.67 1.1
8.7 0.43
2.9/2.9 1.8
0.50 0.20
ND 0.99
ND 0.86
ND/ND 0.77
ND 0.71

SULFATE
mg/kg SO,

290
310
260/260

540
380
200

480
660
25
25

35
5.0
70

BENZENE
mg fkg

ND
ND
ND

ND
ND/ND
ND

ND
ND
ND
ND

ND
ND
ND

NAPHTHALENE
mg/kg

1‘0
1.3
ND

5.0
<1.0
<1.0

2.0
12
<l.0
ND

ND
ND/ND
ND



SAMPLE
IDENTIFICATION

ICB-11G-S
ICB-11H-8

ICB-12G-S
1cB-126-w¢3?
I1CB-12H-§
ICB-12I-8

(1)

AMMONI A
mg/kg" " /NHy~N

31
9.9

130/130
0.22
130
110

(Z)ND indicates none detected,

(3)The indicated sample was analyzed in duplicate.

(4)The corresponding compound was detected at less than 1 milligram per kilogram or part per million,

CHLORIDE
mg/kg

18
18/17

310/300
14
120/130
150/140

TABLE D.2
(Continued)
PARAMETERS
TOTAL
CYANIDE PHENOLICS
mg /kg mg/kg
ND 0.69
ND 1.1/0.93
3.6/3.2 1.5
0.06 0.85
ND 0.62
ND 1.3

mg/kg = milligrams per kilogram or parts per million.

(S)Ground water sample: milligrams per liter or parts per mitlion,

SULFATE
mg/kg SO,

20
85

360

9.5

100
70

BENZENE
mg/kg

ND
ND

ND
ND
ND
ND

NAPHTHALENE

mg/kg

ND
ND/<1.0

4.3
ND
ND
ND



TABLE D.3

RESULTS OF CHEMICAL ANALYSES
BORING ICB-1A SEDIMENT

SAMPLE IDENTIFICATION

PARAMETER ICB-1A  ICB-1A  ICB-l1A
ST-1 ST~2 5T-3
VOLATILE PRIORITY POLLUTANTS: !}
Acrolein ND(3) ND ND
Ac¢rylonicrile ND ND ND
Benzene ND ND ND
Bromoform ND ND ND
Carbon Tetrachloride ND ND ND
Chlorobenzene ND ND ND
Chlorodibromomethane ND ND ND
Chloroethane ND ND ND
2-Chloroethylvinyl ether ND ND ND
Chloroform ND ND ND
Dichlorobromomethane ND ND ND
Dichlorodifluoromethane ND ND ND
1,1-Dichloroethane ND ND ND
1,2-Dichloroethane ND ND ND
1,1-Dichloroethylene ND ND ND
1,2-Dichloropropane ND ND ND
l,3-Dichloropropylene(2) ND ND ND
Ethylbenzene ND ND ND
Methyl bromide ND ND ND
Mechyl chloride ND ND ND
Methylene chloride ND ND ND
1,1,2,2-Tetrachloroethane ND ND ND
Tetrachloroethylene ND ND ND
Toluene ND ND ND
trans—1,2-Dichloroethylene ND ND NBy
1,1,1-Trichlocoathane ND ND ND
1,i,2-Trichloroethane ND ND ND
Trichloroethylene ND ND ND
Trichlorofluoromethane ND ND ND
Vinyl Chloride ND ND ND
YOLATILE NONPRIORITY POLLUTANTS:(1)
Acetone ND ND ND
2 Butanone ND ND ND
Cartvon disulfide ND ND 12
2-Hexanone ND ND ND
bh-Methyl-2-pentanone ND WD WD
Styrene ND ND ND
Vinyl acetate NI ND ND
o-Xylene ND ND ND

See footnotes at end of table.



TABLE D.3
{Continued)

SAMPLE TDENTIFICATION

PARAMETER ICB~1A ICB-1A 1CB-1A
5T-1 5T-2 ST-3

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: ()
Acenaphthene . ND/N'D(” ND ND
Acenaphthylene ND/ ND ND NB
Anthracene ND/ND ND ND
Benzidine ND/ND ND ND
Benzo{a) anthracene ND/ND ND ND
Benzo(alpyrene ND/ND ND ND
3,4-Benzofluoranthene ND/ND ND ND
Benzo(g,h,i)perylene ND/ND ND ND
Benzo{k) fluoranthene ND/ND ND ND
Bis{2-chloroethoxy)methane ND/ND ND ND
Bis(2-chlorocethyl)ether ND/ND ND ND
Bia(2-chloroisopropyl)ether ND/ND ND ND
Bis(chlormethyl)ether“) ND/ND ND ND
Bis(2-ethyihexyl)phthalate ‘1-U(B)IND <1.0 <l.0
4-Bromophenyl phenyl ether ND/ND ND ND
Butyl benzyl phthalate ND/ND NU ND
2~Chloronaphthalene ND/ND ND ND
4-Chlorophenyl phenyl ether ND/ND ND ND
Chrysene ND/ND ND ND
Dibenzo{a,h)anchracene ND/ND ND ND
1,2-Dichlorobenzene ND/ND ND ND
1,3-Dichlorobenzene ND/ND ND ND
1,4-Dichlorobenzene ND/NB ND ND
3,3'-Dichlorobenzidine ND/ND ND ND
Diethyl phthalate ND/ND ND ND
Dimethyl phthalate ND/ ND ND ND
Di-n-butyl phthalate ND/ND ND ND
2 ,4-Dinitrotoluene ND/ND ND ND
2,6-Dinitroctoluene ND/ND ND ND
Di-n-octyl phthalate <1.0/ND <1.0 ND
1,2-Diphenylhydrazine ND/ND ND D

(Azobenzeas) (6}
Fluoranthene ND/ND ND ND
Fluorene ND/ND ND ND
Hexachlorobenzene ND/ND ND ND
Hexachlorobutadiene ND/ND ND ND
Hexachlorocyclopentadiene ND/ND ND ND
Hexachloroethane ND/ND ND ND
Indeno(l,2,3-cd)pyrene ND/ND ND ND
Isophorone ND/ND ND ND
Naphthalene ND/ND ND ND
Nitrobenzene ND/ND ND ND
N-Nitrosodimethylamine ND/ND ND ND
N-Nitrosodi-n-propylamine ND/ND ND ND
N-Nitrosodiphenylamine ND/ ND ND ND

(Diphenylamine)(ﬁ)
Phenanthrene ND/ ND ND ND
Pyrene ND/ND ND ND
1,2,4-Trichlorobenzene ND/ ND ND ND
2,3,7.,8~Tetrachlorodibenzo- ND/ND ND ND

p—dioxin

See footnotes at end of table,



PARAMETER

ACID EXTRACTABLE PRIORITY POLLUTANTS:(A)

2-Chloraophenot
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro~o-¢cresol
2 ,4-Dinitrophenol
2-Nitrophenol
4-Hitropheno!
p-Chloro-m-cresol
Pentachlorophengl
Phenol
2,4,6-Trichlorophenol

ACID AND BASE-NEUTRAL/ “)
LE POLLETANTS :

Aniline

Benzoic Acid

Benzyl Alcohol
4~Chlorocaniline
Dibenzofuran
2-Methylnaphthalene
2-Methylphenol
4~Methylphenol
2-Nitroaniline
I-Nitroaniline
4-Nirroanitine

2,4 ,5-Trichlorophenoi

merALs(4)
Aluminuw
Ant imony
Araenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium

Zinc

TABLE D.3
{Continued)

SAMPLE IDENTIFICATION

[CB-1A
5T-1

ND/ND
ND/¥D
ND/ND
ND/ND
ND/ND
ND/ND
KD/ WD
ND/ND
ND/ND
ND/ND
ND/ND

ND/ND
NO/ND
ND/ND
ND/ND
ND/ND
ND/¥D
ND/ ND
ND/ND
ND/ND
ND/ND
D/ WD
ND/ND

14,000

13
160
1.0

ND/ D
41741
14
22
31,000
18
8890

58588

3.0
12
820

ICB-1A
5T-2

5558558858348

5553585858555 5¢88

11,000
ND
8.7
120
0.8
ND
0.88
27
12
18
230
i8
400

538393

2.2
6.7/6.7
730

ICB-14A
5T-3

558555385835

§ 55558858588

13,000
HD
12
140
1.2
ND
0.28
25
14
20/21
320
530
620

jr/28

3385

N
- -3

.

860



TABLE D.3
{Continued)

FOOTNOTES

(Deoncentration in micrograms per kilogram (ug/kg) or parts per billion.

(Z)The indicated compound is incorrectly identified in Part C of NPDES Form 2C as 1,2-
dichloropropylene. However, the sample was screened for the presence of both compounds.

(3)ND indicares that the corresponding parameter was not detected,
(4)concentration in milligrams per kilogram (mg/kg) or parts per miliion.
(S)Decomposes rapidly in water.

(G)Detected as compound in parentheses.

(7)The indicated sample was analyzed in duplicate.

(Brign indicates that the corresponding parameter was detected but its concentration was less
than the value indicated.



TABLE D.4

RESULTS OF CHEMICAL ANALYSES
GENERAL CHEMISTRY - ICB-1A SEDIMENT

SAMPLE IDENTIFICATION

PARAMETER UNITS(I) ICB-1A ICB-1A ICB-1A

S$T-1 ST-2 ST-3
Ammonia mg/kg NH3-N 42 56 65
Chloride mg/kg 33 24 19
Cyanide, Total mg/kg ND(2) ND ND
Phenolics mg/kg ND ND ND
Sulfide mg/kg S 2 KD wp/np¢3) ND
(1)

mg/kg = milligrams per kilogram or parts per million.

(Z)ND indicates none detected.

(3)The indicated sample was analyzed in duplicate.



TABLE D.5

RESULTS OF CHEMICAL ANALYSES
ICE CREEK SEDIMENT

SAMPLE IDENTIFICATION

PARAMETER
TE ICB-24 ICB-2A ICB-2A ICB-4A ICB-4A 1CB-6A
5T-1 5T-2 sT-3 ST-1 5T-2 5T-1
VOLATILE PRIORITY POLLUTANTS:(I)
(1)

Acrolein

Acrytonitrile

Benzene

Bromaform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichlorcethane
1,2-Dichlorcethane
1,1-Dichlorcethylene

1,2-Dichloropropane

Z 535335555 -55583535355F§8
5% 5855353555 553355§53

1,3-Dichloropropylene(2)

Ethylbenzene

Fa$

E 8853555858888 0o

5533535335885 8858 o5

Methyl bromide

Methyl chloride

Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
1,1,1-Trichloroethane
1,1,2=-Trichloroethane
Trichloroethylene
Trichloroflucromethane

Vinyl Chloride

5535358558885 85858588585558285¢885588%83E8

ééé%é%%%%%%%5%%%%%%5%‘5%5%%%%5%
&

5§ 33555585588558358835358%38c3835853883823838

5553353558885 8%888855885538358c8558358882¢88

VOLATILE NONPRIORITY POLLUTANTS:{1)

Acetone

-

2 Butanone

Carbon disuifide <

—
o

0
2-Hexanone

4~Mechyl-2-pentanone
Styrene

Vinyl acetate

58588585388
§ 8583888
55858883
3 8§8885

5 &§588R888
85585838588

o-Xylene

See footnotes at end of table.



PARAMETER

VOLATILE PRIORITY POLLUTANTS:

Acrolein

Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Bichloroethane
1,l-Dichloroethylene
1,2-Dichloropropane
I,J—Dichloropropylene(Z)
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2,2-Tetrachlorcethane
Tetrachloroethylene

Toluene

trans-1,2-Dichioroethylene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride

VOLATILE NONPRIORITY POLLUTANTS:(1)

Acetone

2 Butanone

Carbon disulfide
2-Hexanone
4-Methyl-2-pentanone
Styrene

Viny! scetate

o-Xylene

See footnotes at end of table,

TABLE D.5
{Continued)

ICB-6A

ST-2

5 5355535835335 85588835858c58E858538558¢8E8

5855338385

ICB-8A
ST-1

—

§ 5355558585888 S 553583555353 58358%8

555885858

ICB-8A
5T-2

3353558533535 583535588588885553%8%8383

§5358583 58

SAMPLE IDENTIFICATION

ICR-9A
5T-1

53 5333353355835 358353358855888585558588¢238%8%8

3338538835

ICB-9A
§T-2

np/Np{3)
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ ND
ND/ND
ND/ND
ND/ND

ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ ND



TABLE D.S
{Continued)

FOOTNOTES

(1)Concentration in ug/kg or parts per billion.

(Z)The indicated compound is incorrectly idencified in Part C of NPDES Form 2C as 1,2-
dichloropropylene. However, the sample was screened for the presence of both compounds.

(3)ND indicates that the corresponding parameter was not detected.

(4)"<10" indicates that the corresponding compound was detected but its concentration was less
than 10 micrograms per kilogram.

(S)The indicated sample was analyzed in duplicate.



TABLE D.6

RESULTS OF CHEMICAL ANALYSES
PHENOLICS AND NAPHTHALENE
ICE CREEK SEDIMENTS

SAMPLE PHENOLLCS NAPHTHALENE

IDENTIFICATION mg/kg mg/kg
ICB-24, ST-1 1.1 <1.0
ICB-2A, ST-2 0.80 <1.0
ICB-2A, ST-3 0.20 <1.0
ICB-44, ST-1 np{2) <1.0
ICB-4A, ST-2 0.60 ND
ICB-6A, ST-1 0.90 6.8
1CB-6A, ST-2 ND no/npt3?
ICB-8A, ST-1 0.60 37
ICB-8A, ST-2 0.98 1.9
ICB-9A, ST-1 2.4 90
ICB-94, ST-2 0.80 1.8

(1)

mg/kg = milligrams per kilogram or parts per million.
(2)ND indicates none detected.

(3)The indicated sample was analyzed in duplicate.



TABLE D.7

RESULTS OF PERMEABILITY LEACHATE STUDY
ICE CREEK SAMPLES

BORING SAMPLE  CHLORIDE SPECIFIC CONDUCTANCE  SULFATE
NO., NO. mg/ L pH pumhos/cm @ 25°C mg/L SO,

ICB-1A ST-1 24 6.10 1,080 30
ICB-1A §T-1 19 6.90 1,080 60
I1CB-1A ST-1 3.0 7.70 1,140 np¢2)
ICB-1A ST-1 ND 7.70 668 1.2
ICB-1a ST-2 21 6.60 305 4.0
ICB-1A ST-2 7.3 5.80 407 1s(3)
ICB-1A ST-2 1.9 6.20 340 4.0
ICB-1A ST-2 1.3 6.15 340 5.0
ICB-1A ST-3 3 6.10 478 ND
ICB-1A $T-3 11 6.50 273 2.0
ICB-1A ST-3 3.0 6.10 205 IS
ICB-1A ST-3 2.1 6.30 205 1.0

ICB-1A ST-3 ND 6.70 205 IS
ICB-24A §T-1 12 6.80 142 2.4
ICB-2A §T-1 3.9 7.20 130 ND
I1CB-24 ST-1 IS 6.90 108 5.5
I1CB-2A ST-1 ND 6.90 102 IS
ICB-~2A ST-3 12 6.10 134 9.5
ICB-~2A ST-3 5.8 6.60 109 2.5
ICB-24 ST-3 IS 6.80 61 1.5
ICB~2A ST-3 2.5 6.70 54 IS
ICB~4A ST-2 20 7.50 579 ND
ICB~44A ST-2 10 7.50 579 IS
ICB-4A ST-2 4.6 6.70 648 4.0
ICB~4A ST-2 1.9 7.10 620 ND
ICB-6A ST-1 23 8.20 599 3.9
ICB-64 ST-1 16 7.80 570 5.0
ICB-6A ST-1 2.6 7.80 477 6.0

ICB~6A ST-1 ND 7.80 443 I8



BORING
NO.

ICB~6A
ICB-6A
IcB-6A
ICB-6A
ICB-64A
ICB-6A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-8A
ICB-9A
ICB-9A
ICB-9A
ICB-9A
ICB-9A
ICB-9A
1CB-94A
ICB-9A

(1)

(3)IS indicates that there was insufficient sample for analysis.

mg/L
(2)yp =

SAMPLE

NO.

5T-1
5T-1
5T-2
5T-2
ST~2
ST-2
ST-1
ST-1
5T~1
5T-1
5T-1
ST-2
ST-2
ST-2
§T-2
ST-2
ST-1
sT-1
5T-1
5T-1
ST-2
ST-2
5T-2
ST-2

TABLE D.7

(Continued)
CHLORIDE SPECIFIC CONDUCTANCE
pH
mg/l(l) umhos/cm @ 25°C
ND 7.70 474
ND 7.50 502
34 7.05 803
1.9 7.50 141
ND 7.40 105
ND 7.55 45
82 7.50 998
36 7.90 641
4,2 7.80 504
1.0 7.60 469
ND 7.50 438
100 7.90 1,120
96 7.60 1,110
20 7.70 646
2,2 7.70 572
ND 7.60 568
41 8.10 863
3.2 B.40 1,040
1.2 8.00 631
1.1 7.90 531
210 7.50 2,220
60 7.60 705
23 8.00 324
10 8.10 180

milligrams per liter or parts per million.

none detected,

(A)Insufficient sample remained for further analysis.

SULFATE

10
IS
>50(%)
20
3.4
3.3
L4
ND
10
is
10
ND
20
IS
10
IS
21
8.6
ND
IS
32
3.3
4.3
2,1



TABLE D.8

RESULTS OF BATCH TEST LEACHATE ANALYSES
BORING ICB-1A SAMPLES

SAMPLE IDENTIFICATION

PARAMETER ICB- 1A ICB-1A ICB-1A
ST-1 5T-2 ST-3

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS:(I)

Acenaphthene ND(Q)

Acenaphthylene
Anthracene

Benzidine

—
v
~—

A

8§ 8§c 53558553588 c85338558535555888855585838%5

Benzo(a)anthracene
Benzola)pyrene
3,4-Benzofluoranthene
Benzo(g,h,ilperylene
Benzol{k) fluor anthene
Bia{2-chloroethoxy)}methane
Bis{2-chloroethyllether
Bis(2-chloroisoprapyl)ether

Bis(chloromethyl)ether(Z)

~

5555355355585 580855858c585558858553585356885

Bin(2-ethyihexyl)phthalste
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene

l ,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Di-n-butyl phthalace
2,4-Dinitrotolusne
%2,6-Dinitrotoluene <

Di-n-octyl phthalate

855335555353 5335358555533535535333§5

1,2-Diphenylhydrazine
(Azobenzene)!3)

Fluoranthene

Fluorene

Hexachlorobenzene

Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachlorcethane

Indeno(1,2,3-cd)pyrene

Laophorone

Naphthatene <

Nitrobenzene

N-Nitrosodimethylamine

N-Nitrododi-n~-propylamine

5 5885585558385
8 5385885588585 83
535555585885 33¢588

N-Nitrosodiphenylamine

(Diphenylamine)(3)

g
3

Phenanthrene
Pyrene <10 <10

E]

1,2,4=Trichlorobenzene ND
2,3,7 ,8-Tetracnlorodibenzo- ND ND

55553

p-dioxin

See footnotes at end of table,



PARAMETER

ACID EXTRACTABLE PRIORITY POLLUTANTS:(‘)

2-Chloraphenol
2,4-Dichlorophencl
2,4-Dimethylphenol

4 ,6=Dinitro—o-cresol
2,4-Dinitrophencl
2-Nitraphenol
4-Nitrophenol
p-Chloro~a~cresol
Pentachlorophenot
Phencal

2,4 ,6-Trichlorophenal

ACLD AND BASE-NEUTRAL/
POLLUTANTS : £ 1}

Aniline

Benzoic Acid
Benzyl Alcohal
4~Chloroaniline
Dibenzofuran
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
2-Nitroaniline
J-Nitroaniline
4-Nitroaniline

2,4,5-Trichlorophenol

HETALS(ﬁ)
Aluminum
Antimony
Atsenic
Barium
Beryllivm
Boron
Cadmium
Chromium
Cobalt
Copper
Iron

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium

Zinc

TABLE D.8
{Continued)

SAMPLE TDENTTFICATION

ICB-1A
5T-1

85555885888 3

5553885558883

0.20
NDB/ND
0.003/0.003
Q0.12/0.12
ND/ND
ND/ND
ND/ND
ND
ND/ND
ND
0.17
ND/ND
i.2
0.0003
ND
ND/ND
ND/ND
ND/ND
ND/ND
ND
0.07/0.07

ICB-1A
ST-2

5535333353353 5

3535335888 %

0.62
ND
0.004
0.10

ICB~1A
ST-3

5558588335358 3

Z 5535858585888

0.31

0.002
0.04

ND
0.01

0.21

0.20
ND/ND

0.001
0.004



TABLE D.8
{Continued})

FOOTNOTES

(I)Concentration in micrograms per liter {pg/L) or parts per billion.
(Z)Decompnses rapidly in water,

(j)De:ected as compound in parentheses.

(4)ND indicates that the corresponding parameter was not detected.

{5)een indicates that the corresponding parameler was detected bul ils concentration was less
than the value indicated.

(6)concentration in milligrams per iiter (mg/t} or parts per million.



TABLE D.9

RESULTS OF BATCH TEST LEACHATE ANALYSES
GENERAL CHEMISTRY - BORING ICB-1A SAMPLES

SAMPLE IDENTIFICATION

PARAMETER w1 ICB-1A 1CB-1A I1CB-1A
ST-1 ST~2 ST-3
Ammonia mg /1 NHy=N 0.73/0.71¢2) 1.2 0.94
Chloride mg/2 1.9 2.2 0.96
Cyanide, Total mg/ L wpf3) ND ND
Phenolics mg/L 0.042 ND 0.021
Sulfate mg/L SO, 3.7 16 2.9
Sulfide mg/L §~2 ND ND ND
(1)

mg/f = milligrams per liter or parts per million.
-(Z)The indicated sample was analyzed in duplicate.

(3)ND indicates none detected.



TABLE D.10

RESULTS OF BATCH TEST LEACHATE ANALYSES
ICE CREEK SAMPLES

SAMPLE AMHONTA CHLORIDE cﬁg;?ga PHENOLICS SULFATE NAPHTHALENE
IDENTIFICATION mg/e** ‘NHy=N mg /L e/ % mg/e mg/% SO, ug/e
ICB-24, ST-1 2.2 1.9 np(2) 0.015 15 ND
ICB-24, ST-2 0.30/0.27€3)  1.2/1.2  ND/ND 0.029 3.4/3.5 ND
ICB-24, ST-3 0.43 ND ND ND 6.0 ND
_ ICB-4A, ST-1 2.3 1.2 ND ND 16 ND
ICB-44A, ST-2 1.7/1.7 1.2 ND 0.019 18 ND
ICB-64, ST-1 12 2.9 ND 0.026 25 ND
ICB-6A, ST-2 0.43 1.2 ND 0.015 190 ND
ICB-8A, ST-1 20 1.4 ND 0.016 58 ND
I1CB-8A, ST-2 15 19 ND 0.024 45/46 ND
ICB-94, ST-1 14 8.1/7.8 ND 0.005 100 ND
ICB-94, ST-2 5.7 12 ND 0.049 20 ND

(l)mg/z = milligrams per liter or parts per million.

—

(Z)ND indicates none detected.

(3)The indicated sample was analyzed in duplicate.



BORING NO.

SAMPLE NO.

TABLE D.1l1
ICE CREEK PERMEABILITY DATA

SAMPLE
DEPTH

{fr)

LABORATORY PERMEABILITY VALUES:

ICB-1A
ICB-1lA
ICB-lA

ICB-2A

ICB-2A

ICB-4A
ICB-6A
ICB~6A
ICB-8A
ICB-84A
ICB-9A

ICB-9A

5T-1
ST-2
ST-3

ST-1

ST-3

ST-2
ST-1
ST-2
ST-1
ST-2
ST-1

ST-2

17.0-19.0

20.0-22.0

23.0-25.0

15.0-17.0

21.0-23.0

4.0-6.0
1.0-3.0
8.0-9.4
1.0-3.0
3.0-5.0
5.0-7.0

15.0-17.0

FIELD PERMEABILITY VALUE(L?

ICB-7

NA

11.2€2)

(I)Constant head permeability test.

(Z)Depth to bottom of casing.

SAMPLE DESCRIPTION

Silty clay
Sandy silty clay
Sandy silty clay

Clayey silt,
some sand

Silty clay,
some sand

Silty clay
Clayey silt
Fine to coarse sand
Silty clay
Silcty clay
Silty clay

Fine to medium sand
and silty clay

Silty sand

PERMEABILITY
(cm/sec)

2.65 x 1078
4,71 x 1078
1.7 x 1077

1.04 x 1078
1.16 x 1078

3.33 x 1078
1.88 x 1077
1.4 x 1072
2.17 x 1077
1.45 x 1077
1.20 x 1076

1.04 x 1073

1.9 x 1073



TABLE NO.

E.l
E.2
E.3

E.4

E.5

E.6

E.7

E.8

E.Q

FIGURE NO.

E-1
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APPENDIX E

TECHNICAL MEMORANDUM
HYDROGEOLOGIC INVESTIGATION

In accordance with the Phase II remedial investigation work plan for the

Allied Chemical/Ironton coke site, monitoring wells were instailed,

developed, and sampled by IT Corporation (IT) between July l4 and

October 11, 1984. Although ten new wells were initially scheduled for

installation, eight wells were added to the program to better define

hydrogeclogic conditions at the site. The primary objectives of the

hydrogeologic investigation were as fallows:

Confirm Phase I computer simulation results of
flow balance, contaminant transport and disper-
sion, and mass loading

Provide input data for Phase II computer simula-
tion, including:

- Range of permeability of aquifer materials
- Continuity of aquifer materials
- Saturared thickness of aquifer

- Ground water elevations and ground water qual-
ity south, west, and east of the Coal Grove
well field

Provide monitoring points upgradient of the site
and the Goldcamp area to assess the potential for
off~site contaminant sources and determine the
ground water gradient north of the site

Agsess the impact of suspected or known sources
on ground water quality

Enable monitoring/sampling at any depth within
the aquifer at each well to identify contaminant
stratification or concentration gradients within
the ground water regime

Further define the limits of the extent of ground
water contamination identified in the Phase I
investigation



E-2

¢ Further define local geology and hydrogeology

® Replace or supplement existing monitoring wells.

To achieve these objectives, soll and ground water samples were collect~
ed and in situ permeability tests were conducted at each monitoring well
iocation during drilling. Following well instaliation, the new wells
were developed and ground water samples were collected from functional
existing monitoring wells, accessible industrial water supply wells, and
the newly installed monitoring wells. A ground water level survey was

conducted for all accessible site wells following ground water sampling,

Methods

Borings for monitoring well installation were advanced to bedrock using
6-1/6~1nch inside-diameter hollow-stem augers. To limit cross contami-
nation, all downhole equipment was thoroughly cleaned using a high-
pressure steam cleaner between each boring. Soil samples were obtained
to characterize subsurface materials by driving a standard split-barrel
sampler (split-spoon) at approximately five-foot intervals. Soil sam-
ples were placed in sealed glass jars, labeled, boxed, and stored on
site. Boring logs containing detailed descriptions of materials encoun-
tered were prepared by an IT geologist for each boring and are presented

in Appendix H. The location of site wells is shown in Figure E-1,

Soil samples were collected for chemical analysis in selected borings at
approximately the following depths:
e 20 feet below ground surface

e Slightly below ground water table
e At or near top of bedrock.

Additional samples for chemical analysis were collected at the geolo-
gist's discretion, based on obvious or suspected contamination., Samples
for chemical analysis were retained in 500-milliliter amber glass jars

with teflon lid liners and 40-milliliter wvolatile organic analyses (VOA)
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vials. Upon encountering the ground water table, ground water samples
were collected through the augers in selected borings and retained in
bottles containing appropriate preservatives. Ground water samples
obtained during drilling were collected using a Kemmerer sampler. These
samples were collected to conduct a preliminary evaluation of ground
water chemistry prior to well sampling. All samples collected for
chemical analysis (soil and water) were placed in coolers and maintained
at wet-ice temperature (four degrees Celsius). Chain-of-custody forms
accompanied samples until delivery to IT's laboratory in Murrysville,

Pennsylvania.

In situ falling head permeability tests were conducted in selected bor-
ings in both fine- and coarse-grained aquifer materials to evaluate the
range of permeability of the alluvial aquifer at the site and to confirm
permeability assumptions used in the Phase I computer simulation. The
tests were conducted by seating casing in the aquifer materials, filling
the casing with clean water, and recording the fall of the water level

within the casing as a function of time.

Monitoring wells installed in the completed borings were constructed of
four-inch inside-diameter Schedule 40 polyvinyl chloride (PVC) pipe with
threaded flush joint couplings. Slotted well screens with a slot size
of 0.010 inch penetrate the entire saturated thickness of the aquifer.
Wells were installed by allowing natural coarse materials to collapse
around the screen and placing a bentonite seal above the sand pack. The
remainder of the boring annulus was then filled with cement/bentonite
grout to impede infiltration of surface water intc the completed well,

A protective steel casing with locking cap was cemented into place over
each completed well and bumper posts were installed where appropriate

for additional protection.

Following completion, each well was surveyed by IT personnel to deter-
mine coordinates and elevations., Monitoring well installation details

are presented in Appendix G.



Upon completion of the monitoring well installation program, the wells
were developed using a Grundfos stainless steel submersible pump with a
pumping rate of approximately 25 gallons per minute. The pump was
specially fitted with teflon neck rings and bearings and an oil- and
grease-resistant electric cable which resists contaminants and simpli-
fies the task of decontaminating equipment between wells. All downhole
equipment was steam cleaned and several hundred gallons of clean water
was pumped through the pump and discharge line following development of

each well.

Well development was conducted by initially pumping from a location just
below the static water level in the well. As the suspended sediment in
the discharged ground water decreased, the pump was lowered in approxi-
mately five-foot increments so that each five-foot zone of the well
screen was purged until relatively clear ground water was obtained.

This procedure was conducted over the entire screened interval of each
monitoring well so that all water and fines associated with the drilling
of the wells were removed and resulting conditions in the well repre-

sented in situ aquifer conditions.

Wells MW-5, MW-7, MW-15, MW-16, and MW-17 were apparently finished in
aquifer materials which would nat produce ground water at a rate of 25
gallons per minute, These wells were developed by lowering the pump to
the bottom of the well, pumping the well dry, and allowing the well to
recharge. This procedure was repeated until relatively clear ground
water was discharged. The C-Series and T-Series monitoring wells were
developed during Phase I field activities; further development of these

wells was not conducted.

Prior to obtaining ground water samples from monitoring wells, purging
was conducted to evacuate stagnant ground water from the sampling zone

within the wells. This procedure induced ground water flow into the
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wells so that a representative sample was obtained, Purging was con-
ducted immediately prior to ground water sampling by using a low-volume
(one-gallon-per-minute) bladder-type pump. All downhole equipment was

thoroughly cleaned following its use at each well.

Production wells scheduled for sampling were purged using the stainless
steel submersible pump to ensure good communication between the well and
aquifer., In wells where the bladder pump was to be used for sampling,
purging was also conducted with the bladder pump immediately prior to
sample collection. The bottom portion of some MW-Series wells, which
were expected to contain a separate organic phase, was not purged so
that adequate samples of the organic materials could be collected with a

Kemmerer water sampler.

Ground water samples were collected from wells using either a bladder-
type pump or a Kemmerer sampler. These instruments enabled collection
of representative ground water samples by minimizing sample agitation
and air contact prior to placement in sample bottles. Because of its
efficiency, the bladder pump was used to collect samples except where a
separate organic phase was expected to be present. In the latter case,
the Kemmerer sampler was utilized to collect a sample since the Kemmerer
is relatively easily cleaned. Generally, samples were collected immedi-
ately after purging so that samples were representative of in situ
ground water, Sample bottles containing the appropriate chemical pre-
servatives were filled directly from the sampling device in the field.
Sample bottles were labeled at the time of collection with the appropri-
ate information including, but not limited to, a unique sample idencifi-
cation number, project name and number, date of collection, well number,
and name of collector. Samples were cocoled and chain-of-custody and

water quality records accompanied each sample to the IT laboratory.

Results of the Phase I computer simulation of ground water flow and
contaminant transport indicate that contaminant concentrations in the

ground water were likely to be greatest in the upper portions of the
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saturated aquifer. Based on these results, ground water samples were
collected from C-Series, MW-Series, and former production wells near the
water table. Due to well construction limitations (i.e., three-foot
well screens), it was possible only to collect ground water samples from

the bottom of the T-Series wells.

In addition to the ground water samples coliected near the water table
in each well, and the samples collected from the bottom of the T-Series
wells, the following ll wells were sampled at a depth near the bottom of

the aquifer:

o Mw-1 e MW-12

e MW-2 e MW-14

o Mw-3 e MwW-15

o MwW-4 s MW-18

o MW-9 s TPPW-1
e MW-1l

The samples from this deeper zone were collected to enable further
assessment of vertical digpersion of contaminants within the ground
water regime and identify any vertical stratification of contaminants in

the subsurface.

A separate organic phase was identified in several of the Phase II bor-
ings and in Well T-13D during the Phase I investigation. In an attempt
to characterize this material, which appeared to lie directly above bed-
rock, samples were collected from the bottom of the following wells:
MW=-1

MW-2

MuW-12

MW-18
TPPW-1.

Table E.l1 indicates the wells which were sampled and analyzed and the

number of samples collected from each well,
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As indicated in the Phase I report (Figures 4-23 to 4-27), several zones
of differing ground water chemistry were apparent at the site, Based on
the Phase I report results, wells were separated into five groups, as
shown in Table E.2, based on geographic location and historical ground
water chemistry data. Ground water sampling was conducted in as short a
time period as possible to minimize the potential influence of time on
ground water quality analytical results. This method enables the most
accurate assessment of ground water chemistry possible at the site given

the number of wells to be sampled.

Results

The boring logs (Appendix H) indicate fairly uniform aquifer materials
comprised of loose to very dense fine to coarse sand with a trace to
some fine gravel. A lower permeability layer of varying thickness was
encountered above the aquifer material in many of the borings. These
soft to stiff clays and clayey silts generally appear to be thinner
toward the center of the site (i.e., away from the banks of the Ohio

. River and Ice Creek}. Because these materials are absent in several
borings, they are not believed to be continuous over a significant area.
A gravel and cobble layer ranging up to three feet thick and overlying
the bedrock surface was present in several borings. However, due to its

absence in most of the borings, this layer 1s also believed to be rela-

tively discontinuous.

Several observations were made during the monitoring well/boring

program:

o A black oil-like liquid was encountered just
above bedrock in Boring MW-2; a strong chemical
odor was evident

® Ground water in Boring MW-4 appeared black and
80il and ground water samples collected from
below the water table exhibited a tar-like odor

e Samples collected from Boring MW-12 from 49.0
feet to bedrock were stained black and a creosote



E-8

odor was evident in both the soil and ground
water

# An oily sheen was noted on the ground water
returning with the auger cuttings from a depth of
approximately 45 feet in Boring MW-14,

A summary of well sampling and permeability test data collected during
the hydrogeologic investigation is presented in Table E.3. The perme-
ability values calculated for the zlluvial aquifer materials range from
1.5 x 107 to 8.7 x 1072 centimeter per second (cm/sec). The lower of
these two permeabilify values corresponds to medium dense silty fine
sand in Boring MW-7 while the higher value corresponds to loose fine

sand in Boring MW-6.

Results of the chemical analyses of soil and ground water samples
collected during drilling of the borings for the monitoring wells are
presented in Tables E.4 and E.5. Results of the chemical analyses of
ground water samples collected during the September sampling event from
all monitoring wells and accessible industrial supply wells are shown in
Tables E.6 through E.9. In addition, ground water samples were collect-
ed monthly (April 1984 to September 1984) from the Coal Grove wells.
Results of the chemical analyses of thegse samples are presented in
Tables E.10 and E.1l. Data from the water level survey conducted on

October 3, 1984 are presented in Table E.13.
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TABLE E.1

WELLS SAMPLED FOR GROUND WATER
CHEMICAL ANALYSIS

WELL NO.  NO. OF SAMPLES WELL NO.  NO. OF SAMPLES
T-1 1 CPPW-3 1
T-2 1 CPPW-4 1
T-38 1 CPPW-5 1
T-3D 1 OLD CPPW-6 1
T-48 1 MW-1 3
T-4D 1 MuW-2 3
T-6 1 MW-3 2
T-7 1 MW-4 2
T-9 1 MW-5 1
T-11 1 MW~6 1
c-1 1 MW-7 1
c-2 1 MW-8 1
c-3 1 MW-9 2
C-4 1 MW-10 1
c-5 1 MW-11 2
c-6 1 MW-12 3
c-7 1 MW~-13 1
c-8 1 MW-14 2
c-9 1 MW-15 2
c-10 1 MW-16 1
Cc-12 1 MW-17 1
c-13 1 MW~18 3

TPPW-1 2 -
TPPW-2 1 36
25

Total Samples for chemical analysis = 61.



TABLE E.2
AREAL GROUPING OF WELLS

SOUTH OF SITE/

COAL GROVE COKE PLANT TAR PLANT LAGOON AREA  GOLDCAMP AREA
AREA
c-12 c-5 TPPW-1 c-1 T-1
c-13 C-6 TPPW-2 c-2 T-2
MW-~5 c-7 MW-11 C-4 T-38
MW-7 c-8 MW-17 c-10 T-3D
MW~8 c-9 MW-18 MW-15 T-48
MW-10 CPPW-3 T-9 MW-16 T-4D
MW-13 CPPW-4 T-11 T-6
cG-3 CPPW-5 T-7
CG-4 Old CPPW-6 MW-1
MW-4 MW-2
MW-6 MW-3
MW-9
MW-12

Mw-14



MONITORING

WELL

MuW-1

MW-2

MW-13

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

Mu-11

MW-12

MW-13

Mw-14

MW-15

MW-16

MW-17

MW-18

(1)

CHEMICAL SOIL

SAMPLE

MW-1G-3
MW-1H-5
MW-1I-8

MW-2G~5
MW-2H~S

MW-3G-5
MW-3H-8
MW-31-8

MW=-4G-5
MW-4H~8
HW-41-8

MW-6G-5
MW-6H-8
HU-61-9

MW-7G-3
 MW-7H-5
MW-71-5

MW-3G-5
MW-8H-3

MW-9G-8
MW-9H-8

MW-11G-5
MW-11H-5
MW-111-8
MW-11J-8

MW-12G-5
MW-128-8
MW-121-8

MW-14G-8
MW-14H-8

MW~15G-5
MW-15H-S

MW-16G-8
MW-16H-5
MW-17G-8
MW-17H-S
Mw-171-8

MW-18G-5

DEPTH
{fe)

18.5-20.0
28.5-30.0
72.5-73.0

18 .,5~20.0
39.0-40.5

19.0-20.5
44.0-45.5
86.0-86.5

PO o
- ]

.0-2
0=4
.0-8

@ W o
MDD

19.0-20.5
34.0-35.5
39.0-40.5
74.5-76.0

18 .5-20.0
43,5-45.0
79.0-79.8

29.0-30.5
49.5-51.0

20.0-21.5
28.5-30.0

18.5-20.0
42.5-44.0

23.5-25.0
44 .5-46.0
54.5-56.0

29.5-31.0

TABLE E.3

MONITORING WELL SAMPLING
AND PERMEABILITY TEST DATA

GROUND WATER

SAMPLE

MW-1G-W

MW-2G-W

MW-3G-W

MW-4G-W

MW-5G-W

MW-6G-W

MW=7G-W

MW-8G-W

MW-9G-W

MW-10G-W

MW-11G-wW

MW-12G-W

MW-14G-W

MW~ 15G-W

MW-16G-W

MW-17G-W

No test performed or no sample collected.

APPROXIMATE

DEPTH
(fr)

30.0

44.0

49.0

48.0

31.0

33,0

26.0

22.0

8.0

26.0

38.0

44,0

28.0

20.0

23.0

20.0

PERMEABILITY
(cm/sec)

(1)

3.6x10°4

7.8x107%

1.2x107°

2.2x10"7
1.1x10°3

8.7x1072

1.8x107%

7.4%1074

8.6x1073

8.7x1074
1.8x10"3
1.7x102

3.2x10°2

7.2x10-2

DEPTH TO TOP
OF TEST ZONE
(£t}

58.4

46.9

42.4

36.6
61.4

39.0

33.5

45.8

3l.2

41.3



SAMPLE Aﬂ?g IA
IDENTIFICATION mg/kg NHB—N
MW-1G-S 2.9
HH-IH-S 8-3
MW-1I-S 3.0
MW-2G-5 3.0/4.5
W“ZH-S 1.2
MW-3G-§ 2.8
MW-3H-S 8.4
MW-31I-S 11
MW-4G-5 2.0
MW-4H-S 18
MW-41-S 44

See footnotes at end of table

TABLE E. 4

RESULTS OF CHEMICAL ANALYSES
MONITORING WELLS - SOIL SAMPLES(1)

CHLORIDE
mg/kg
8.3
16/10€5)
39/34

43
33

11/15
28/22
800

<5.0(6)

150
68

PARAMETERS
TOTAL
CYANIDE PHENOLICS SULFATE BENZENE
mg/kg mg/kg mg/kg SO, mg/kg
np(3) ND 82 ND
0.59/ND 0.32 120 ND
1.3 0.68 23 0.18
ND 1.2 480 ND
5.2 0.70 29 ND
ND 0.90/0.95 45 ND
1.2 0.28 53 ND
ND/ND ND 130 ND
ND ND 23 ND
3.1 0.94 45/56 ND
3.2 0.18 110 ND

NAPHTHALENE
mg/kg

<1.0(%)

<1.0
1.2

<l.0

<l.0
ND
<1.0/<1.0

<1.0/<1.0
ND
ND



TABLE E.4
(Continued)
PARAMETERS

TOTAL

SAMPLE Au?g 1A CHLORIDE CYANIDE PHENOQLICS SULFATE BENZENE NAPHTHALENE
IDENTIFICATION mg/kg " 'NH3-N mg/kg mg/kg mg/kg mg/kg SO, mg /kg mg/kg

MW-6G-S 1.0 36 ND 0.91 23 ND ND
MW-6H-S ND 21 ND 0.76/0.74 48 ND ND
MW-61-5S 9.2/12 53 ND KD 140 ND <1.0
MW-7G-S 14/16 41 ND 0.97 230 ND 1.4
MW-7H-S 17 40 ND 1.9/2.1 67 ND 1.8
MW-71-S 5.9/5.9 36 ND 0.74/0.57 43 ND ND
MW-8G-S 3.6/2.7 60/60 ND 0.75 45 ND ND/ND
MW-8H-S ND/ND 63 ND 2.2 22 ND ND/ND
MW-9G-S 28/29 27/30 ND/ND 0.62/0.66 17 ND ND
MW-9H-S 12 17 ND 2.1 34 ND ND
MW-11G-S 6.6 15 ND 0.57 15 ND ND
MW-11H-S 4.4 5.0 ND 0.64 25 ND <l.0
MW-111I-§ 5.2 25 ND 0.17 35 ND ND
MW-11J-8 14 35 ND 0.94 80 ND <1.0

See footnotes at end of table.




SAMPLE AH?9§IA
IDENTIFICATION mg/ kg NH;-N
MW-12G-S 1.0
MW-12H-S 15/14
MW-121-§ 3.3
MW-14G~S 3.7/3.8
MW-14H-S 1.9
MW-15G-S 220
MW-15H-S 87
MW-16G-S 23

See footnotes at end of table.

CHLORIDE
mg/kg
17
9.9/9.9
9.9

20
30/32

39
37

20
22

TABLE E.4
(Continued)
PARAMETERS
TOTAL
CYANIDE PHENQLICS
mg/ kg mg/ kg
ND 1.4
ND 0.31
ND 0.48
ND 6.60/0.83
ND 1.3
4.8 3.2
1.2/1.2 2.
ND/ND 1.6
ND 1.

SULFATE BENZENE
mg/kg SO, mg/kg
15 ND
25 ND
65 ND
150 ND
40/50 ND
710 ND
400/390 ND
20 ND

35 ND/ND

NAPHTHALENE
mg/kg
ND
<1.0
<1.0

g &

1.6
3.6

ND
<1.0



TABLE E.4
(Continued)
PARAMETERS

TOTAL

SAMPLE AM%8§IA CHLORIDE CYANIDE PHENOLICS SULFATE BENZENE NAPHTHALENE
IDENTIFICATION mg/ kg NH;-N mg/kg mg/kg mg/ kg mg/kg SO, mg/kg mg/kg

MW-17C-S 1.8/1.0 12 ND/ND 1.6 100/93 ND/ND ND
MW-17H-5 2.7 7.5/5.5 34/34 2.0 150 ND/<0.010¢7) <1.0
MW-171-S ND 20 ND 2.2 25/25 ND/ND ND/<1.0
MW-18G-S ND 17/17 ND 0.74 45 ND ND

(I)Soil samples taken during drilling of borings for monitoring wells.

(Z)mg/kg = milligrams per kilogram or parts per million.

(3)ND indicates none detected.

(4)ppe
(5)7he
(6)1he
(M yhe

corresponding compound was detected at less than 1 milligram per kilogram or part per milliion.
indicated sample was analyzed in duplicate.
corresponding compound was detected at less than 5 milligrams per kilogram or parts per million,

corresponding compound was detected at less than 10 micrograms per kilogram or parts per billion.




SAMPLE

IDENTIFICATION

MW-2G-W
MW-3G-W
MW-4G-W
MW-5G-W
MW-6G-W
MW-7G-W
MW-8G-W
MW-9G-W
MW-10G-W
MW-11G-W
MW-12G-W
MW-14G-W
MW-15G-W

NIA
K

mg/

0.12
0.18/n¢3)
0.40
0.12
0.08/0.12
ND
ND/ND
ND
0.34
0.06
0.10/0.10
ND
1.6/1.4

See footnotes at end of table.

TABLE E.5

RESULTS OF CHEMICAL ANALYSES
GROUND WATER SAMPLES

TOTAL
CHLORIDE CYANIDE
mg/ 1 mg/t
200/170¢3>  ¢.031
65 0.038
12 3.8
32/32 ND/ND
49 0.02/¥D
81/71 ND/ND
71 0.02/0.02
110 0.83
120 ND
9.9/9.7 ND/ND
51 ND/ND
7.9 0.02
42 3.8

PARAMETERS
PHENOLICS SULFATE
mg/% mg/% SO,
0.040 230/230
0.010 6000
0.021 230
0.050/0.058 50/49
0.12 180
ND/ND 140
0.013 160
0.055 200
0.008 260
ND 15¢6)
0.032 4.0
0.017 730/700
0.18/0,22 320

BENZENE
mg/ %

0.050
ND
ND
ND
ND
ND
ND
ND

ND/ND
ND

3.2

ND/ND

ND

NAPHTHALENE
mg/ 1

<0.010(%)

ND
ND
ND
ND
ND
ND

<0.010
ND

<0.010

6.20

ND

<0,010



SAMPLE

IDENTIFICATION

MW-16G-W
MW-17G-W
P-2-W

NIA

ND
0.08/0.10
ND

CHLORIDE
mg/ %

26
7.4,7.7
23

TABLE E.5
{Continued)

PARAMETERS
TOTAL
CYANIDE PHENOLICS SULFATE BENZENE
mg/% mg /4 mg/L SO, mg/ L
0.05 0.049 1.0 ND
0.05/0.05 0.021 200 ND
ND/ND ND 86 ND

(I)Gr0und water samples taken during installation of monitoring wells.
(2)mg/% = milligrams per liter or parts per million.

(3)The indicated sample was analyzed in duplicate.

NAPHTHALENE
mg/ %

ND
ND
ND

(A)The corresponding compound was detected at less than ten micrograms per liter or parts per billion.

(S)ND indicates none detected.

(6)15 indicates that insufficient sample was available for analysis.



TABLE E.b6

RESULTS OF CHEMICAL ANALYSES
GENERAL CHEMISTRY - GROUND WATER SAMPLES

PARAMETERS
TOTAL
SAMPLE AMMONIA CHLORIDE CYANIDE PHENOLICS SULFATE SULFIDE
IDENTIFICATION mg/2 ' INm N mg /% mg /% mg /e mg/s SO, mg /%
C-1H-W 0.06 770/750(3)  0.14/0.15 0.011 15/19 ND
C-2H-W np(2) 16 ND 0.005 70 ND
C-3H-W ND 160 0.09/0.10 0.013 240 ND
C-4H-W 0.12 240 0.21/0.11 0.99 230 ND
C-5H-W 0.13 38/38 ND 0.013 280 ND
C-6H-W ND 25/26 ND ND 90 ND
C-7H-W ND 34 ND 0.10 320/320 ND
C-8H-W 0.10 40 ND 0.010 370 ND
C-9H-W 0.18 31 ND 0.005 130 ND
C-10H-W ND/ND 20/19 0.04/0.05 0.070 200 ND
C-12H-W ND 70 ND 0.011 190/180 ND
C-13H-W ND 130 ND/ND 0.013 45 ND
CPPW-3H-W ND 180 ND 0.006 170 ND/ND
CPPW-4H-W ND 69 ND 0.005 100 ND
CPPW-5H-W 0.12 130 ND ND 400 ND

CPPW-6H-W ND 85 0.10/0.11 0.050 ND ND



SAMPLE

IDENTIFICATION

MW-1H-W
MW-1I-W
MW-1J]-W
MW-2H-W
MW-2I-W
MW-2J-W
MW-3H-W
MW-31-W
MW-4H-W
MW-41-W
MW-5H-W
MW-6H-W
MW-7H-W
MW-8H-W
MW-9H-W
MW-9I-W
MW-10H-W

AMMONIA
mg /2 INH N

ND/0.06
0.64
0.82
2.3
ND
ND
0.16
0.10/0.18
ND
0.07
ND
ND
ND/0.06
ND/ND
ND/ND
0.12
ND

(
TABLE E.6
(Continued)
TOTAL
CHLORIDE CYANIDE
mg/% mg/e
13 ND
11 ND
10 ND
240 0.02
650 0.06
350 0.02/0.04
217 ND
480 0.38/0.30
18/18 0.05
20/22 0.09/0.10
85 ND
43 ND
7.8/8.4 ND/ND
22 ND
46 0.23
45 0.32
51 ND

PARAMETERS

PHENOLICS
mg /%

0.015/0.013
0.011
0.008
0.24
1.0
0.69
0.007/0.008
0.050
0.021
0.10/0.14
0.005
ND
0.060
0.009
0.005
0.090
0.008

SULFATE
mg/4 SO,

280
250
340
180
180
180
220
75
120
140/140
72
160
60
360
240
250
190/190

SULFIDE
mg /%

ND/ND
ND
ND/ND
ND
ND
0.8
ND/ND
ND
ND
0.8
ND
ND
ND
ND
ND
ND
ND



SAMPLE

IDENTIFICATION

MW-11H-W
MW-111-W
MW-12H-W
MW-121I-W
MW-12J-W
MW-13H-W
MW-14H~W
MW-141-W
MW-14]J-W
MW-15H-W
MW-151-W
Mw-16H-W
MW-17H-W
MW-18H-W
MW-181-W
MW-18J-W

AMMONT A
mg /21 Ik -N

ND
ND
14/15
0.12/0.12
0.26
ND
ND
0.06
ND
0.06
0.06
ND
ND
0.06
ND
ND

CHLORIDE
mg/%

7.8
130
85
92
87/82
8.6/8.7
17/18
44145
33/32
59
60
32/32
17
14/13
16
16/16

TABLE E.6
(Continued)

TOTAL
CYANIDE
mg/e

ND
0.35
ND
ND/ND
ND/ND
ND
ND
ND
ND
0.04
0.07
ND
0.02
ND
ND
ND

PARAMETERS

PHENOLICS
mg/e

0.008
ND
1.8/1.9
9.1/8.9
7.1
0.25
0.008
0.005/ND
0.012
ND
0.005
ND
ND
ND
ND
ND

SULFATE
mg/ L 80,

120
190
7.5/8.0
4.0
6.0
110
400
210
290
30
28
38
270
180
220
210

SULFIDE

mg /%

ND
ND
ND
ND
ND
ND
ND/ND
ND/ND
ND
ND
ND
ND
ND
ND
ND
ND



IDENTIFICATION

(1)

(2)ND indicates that the corresponding parameter was not detected.,

(3)The indicated sample was analyzed in duplicate.

SAMPLE

PUMP No. 1
T-1H-W
T-2H-W
T~3DH-W
T-3SH-W
T-4DH-W
T-4SH-W
T-6H-W
T-7H-W
T-9H-W
T-11H-W
TPPW-1H-W
TPPW-11-W
TPPW-1J-W
TPPW-2H-W

AMMONI A

mg/2 (1N, -N

ND
ND
0.06
ND/ND
0.18
0.18
0.07
ND/ND
ND/ND
0.10/0.06
0.16
0.06/0.06
0.20
ND
ND

-

CHLORIDE
mg /2

37
16
26
120/120
57/64
88
18/16
390
230
400
700
920
5500/5600
5500/5400
230

TABLE E.é6
(Continued)

TOTAL
CYANIDE
mg /L

ND
0.09/0.06
0.05
ND/ND
ND
ND/ND
ND/ND
0.12/0.11
0.08/0.06
2.7/2.8
0.15/0,14
ND
0.04/0.04
0.04
0.09

mg/% = milligrams per liter or parts per million.

PARAMETERS

PHENOLICS
mg/L

0.008
0.010
4.1/4.4
0.015
0.005
0.012
0.009
0.010
0.005
0.27/0.24
0.01e6
0.60
1.2
2.4
0.009

SULFATE

92/90
250
ND
ND
48
190/190
100
250
160
75/70
340
10
180/180
160
4,0

SULFIDE
mg /%

ND
ND/ND
ND/ND
ND/ND
ND
ND
ND
ND
ND
ND
1.8
ND
ND
ND/ND
ND



TABLE E.7

RESULTS OF CHEMICAL ANALYSES
GROUND WATER SAMPLES

SAMPLE IDENTIFICATION

PARAMETER

C-IH W C-H W C-34 w C~44 W C-SH W C-6H W

VOLATILE PRIORITY ?OLLUTANTS:(I)

=

=]
—
[*¥]
P

ND

Acrolein

5 &

Acrylonitrile

—
—
[=]
[=]

Benzene

Bromoform

Carbon Tecrachloride
Chlorobenzens
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
Dichloredifluoromethane
l,l-Dichlorcethane
1,2-Dichloroethane
1,1-Dichloroethylene

1,2-Dichloropropane

5558585355385 +r-5585883
5555853558585 83% 8

1,3-Dichlor0propylene(2)

[™)
—

Ethylbenzene ND
Methyl bromide ND
Methyl chioride ND

5858585855855 558538533583885

._
o
[=]

Methylene chloride ]
1,1,2,2-Tetrachloroethane 190
Tatrachlorcethylene

Toluene

835358

ND
ND
trans-1,2-Dichloroethylene ND
1,1,1-Trichlorcethane ND
82
ND
ND

=
[~]

1,1,2-Trichloroethane

Trichloroethylene

Trichlorofluoromethane

Vinyl Chloride ND

8 8555353855355 535355555353353553%
855553353535 85358335355555855583535%5

555558558583 08888583555355553%58555%5

S 53858583 ¢3583%

§ 588

VOLATILE NONPRIORITY POLLUTANTS:(1)

AceLone ND
2 Butanone ND
Carbon disulfide ND

3
8 538
E]

2-Hexanone 310
4-Methyl-2-pentanone 270 ND ND
Styrene
ND ND ND

120 ND ND

Vinyl acetate

555858858 ¢8

885
555885838

o=-Xylene

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

C-1H W C-2H W C-3H W C-4H W C-5H W C-6H W
BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: D’

Acenaphthene <10 ND ND ND ND ND
Acenaphthylene D ND ND ND ND ND
Anthracene ND ND ND ND ND ND
Benzidine ND ND HD ND ND ND
Benzo(a)anthracene ND ND <10¢4) ND <10 <10
Benzo(a)pyrene L ND ND ND ND ND
3,4-Benzofluocanthene ND ND ND ND ND ND
Benzo{g,h,i)perylene ND ND ND ND ND ND
penzo{k)fluoranthene ND ND ND ND ND ND
Bis{2~chloroethoxy)mechane ND ND ND WD ND ND
Bis{2-chloroethyl)ether ND ND ND ND ND ND
Bia(2~chloroisopropyl)ether ND ND ND ND ND ND
Bis(chloromethyl)ethert3) ND ND ND KD D ND
Bis(2-ethylhexyl)phthatate ND NB KD ND D ND
4-Bromophenyl phenyl ether ND ND ND ND ND ND
Butyl benzyl phthalate 10 ND ND <10 ND ND
2-Chloronaphthalene ND ND ND ND ND ND
4=Chlorophenyl phenyl ether ND ND ND ND ND ND
Chrysene ND ND <10 ND <10 <10
Dibenzo{a,h) anthracene ND ND ND ND ND ND
1,2-Dichlorobenzene ND ND ND ND ND ND
1,3-Dichlorobenzene ND ND ND ND ND ND
1,4-Dichlorabenzens ND ND ND ND ND ND
3,3'-Dichlorobenzidine ND ND ND ND ND ND
Diecthyl phthalate ND ND ND ND ND ND
Dimethyl phthalate ND ND ND ND ND N
Di-n-butyl phthalate ND ND ND ND ND ND
2,4-Dinitrotolyene ND ND ND ND ND ND
2,6-Dinitratoluene ND ND ND ND ND ND
Di~n-cctyl phthalate ND ND ND <10 ND §D
I,2-Diphenylhydrazine ND ND ND ND ND ND
(Azobenzene}(8)
Fluoranthens ND ND ND ND ND ND
Fluorene ND ND NI ND ND ND
Hexachlorobenzene ND ND ND ND ND ND
Hexachlorobutadiene ND ND ND ND ND ND
Hexachlorocyclopséntadiene ND ND ND ND ND ND
Hexachloroethane ND ND ND ND ND ND
Indeno(l,2,3=cd)pyrene ND ND ND ND ND ND
Isophorone ND ND ND ND ND ND
Nsphthalene 100 ND ND 670 ND ND
Nitrobenzene ND ND ND ND ND ND
N-Nitrosadimechylamine ND ND ND ND ND ND
N-Nitrosodi-n-propylamine ND ND ND ND ND ND
N-Nitrosodiphenylamine ND ND ND ND ND ND
(Diphenylmi.ne)“)

Phenanthrene ND ND WD ND ND ND
Fyrens WD D L] ] ¥D Ly
1,2,6-Trichlorobenzene ND ND ND ND ND ND
2,3,7 ,8-Tetrachlorodibenzo- ND ND ND ND ND ND

p-dioxin

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

C-lH W C-2H W C~JH W C-4H W C~SH W C-6R W

ACID EXTRACTABLE PRIORITY PDLLUTANTS:(l)
{-Chlorophenol

2,4-Dichlorophensl
2,4-Dimethylphenol

4 ,6~Dinitro-o-crasol
2,4~Dinitrophenol
2-Nitrophenal
4-Nirrophenol

p-Chloro-m-cresol

355838883838

Pentachlorophenol
Phenol

5585555855558 #8
5585585858888

55%3585588833
8588588385358
5555585885838

]

2.,4,5-Trichlorophenol

ACID AND BASE-NEUTRAL/
FRTRACTANLY NONPRIORITY poLruTants: (1)

Aniline

Benzoic Acid

Beanzyl Alcohol
4-Chlorosniline
Dibenzofuran
2-Merhylnaphthalene
2-Methylphenol
4=-Mechylphenol
2-Nitroaniline
3-Nitroaniline

4=Nitroaniline

2553555558873
5555555853588 8
5355855535558 %8
5585858553585 38
5355385855388 %8
5 3558358535388 35

1,4,5-Trichtorophenol

METALS(T)
Aluminum
Antimony - = - -
Arsenic - - = = - -
Barium - - - - - -
Beryllium - - - = - =
Boron - - - - = -
Cadmiuvm = - - - - -
Chromium - - - - - -
Cobalct - = - - - -
Copper - - - - - -
Iran - - - - -
Lead - - - = - -
Manganese - -~ - = - =
Mercury - - - = - -
Nickel - - - - - -
Selenium - - - - - =
Silver - - - - - -
Thalliua - - - - - -
Tin - - - - - -
Venadium - - - - - -

Zinc - - - - - -



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION

PARAMETER
C-TH W C-8H W C-9H W C-10H W C-I12H W

VOLATILE PRIORITY POLLUTANTS:(I)

herolein

Actylonitrile

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzena
Chlocodibromomethane
Chloroethane
1-Chlovoethyleinyl ether
Chloroform
Dichlarobromomethane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,i-Dichlorcechylene
1,2-Dichlorepropane
I,J-Dichloropropylene(g)

Ethylbenzene
Methyl bromide

8585585958553 5858558388

Methyl chloride

Fal
—
Q

Hethylene chloride
t,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
1,i,1-Trichloroethane
l,1,2-Trichloroethane
Trichloroethylene
Trichloroflucromethane
Vinyl Chloride

§ 85558555535 585858558555858585585888588358
8 58555358558 r888858355555535535858838
£ 8555858858553 585585585558¢8888883 s
3538588858555 85585568855358535558%88

585858338

VOLATILE NONPRIORITY POLLUTANTS: (1)

Acetone

2 Butanone

Carbon disulfide
i-Hexanone
4=Methyl-2-pentanone
Styrene

Vioyl sacetate

553555885
558885588
E585858&8888
55588883
55585535383

o-Xylene

See footnotes at end of table.

C-1M W

3583538853585 858553535558588555555555823

5855588538 ¢%©



TABLE E.7
(Continued)

SAMPLE TDENTIFICATION
PARAMETER
c-TH W C-8H W C-90 W C-I0H W C-i2H

BASE-NEUTRAL EXTRACTABLE PRIQRITY ?OL!.UTANTS:(]')

Acenaphthene ND: ND ND ND ND
Acenaphthylenes D ND ND ND ND
Anthracene HD L] WD D WD
Benzidine ND ND ND ND ND
Benzo(a)anthracens <10 ND ND ND 510(
Benzo{s)pyrene ND ND ND ND ND
3,4-Benzoflugranthene ND ND ND ND ND
Benzo(g,h,i)perylene ND ND ND ND ND
Benzof{k) f luoranthene ND ND ND ND ND
Bis(2-chleroethoxy)mechane ND ND ND ND ND
Bis{2=chlorosthyllethar o WD HD WD WD
Bis{2-chloroisopropyl)ether ND ND ND ND ND
Bis(chloromechyl)ether () ND ND ¥D ND ND
Bis{2-ethylhexyl)phthalate ND ND <10 ND ND
4-Bromophenyl phenyl echer ND ND ND ND ND
Butyl benzyl phthalate ND ND ND <10 ND
2+Chloronaphthalene ND ND ND ND ND
4-Chlorophenyl phenyl ether ND ND ND ND ND
Chrysene <i0 ] ND ND <10
Dibenzo(a,h)anthracene ND ND ND ND ND
1,2-Dichlorcbenzene ND ND ND ND ND
l,3-Dichlorobenzene ND ND ND ND ND
| ,4=Dichlorobenzens ND ND ND ND ND
3,3 -Pichlorobenzidine ND ND ND ND ND
Diethyl phthalace ND <10 ND ND ND
Dimethyl phthalaste ND ND ND ND ND
Di-n-butyl phthalate ND ND <10 ND ND
2,4-Dinitrotoluens ND ND ND ND ND
2,6-Dinitrocoluene ND WD ND ND ND
Di-n-octyl phthalate HD WD 4D <10 HD
1,2-Diphenylhydrazine ND ND ND ND ND
(Azobenzene) (6)
Fluoranthene ND ND ND ND ND
Fluorene ND ND Nb ND ND
Hexachlorobenzene ND ND ND ‘ND ND
Hexachlorobutadiene ND ND ND ND ND
Hexachlorocyclopentadiene ND ND ND ‘wp ND
Hexachloroethane L " WD HD ND
Indeno{1,2,3-cd)pyrene ND ND ND ND ND
Isophorore ND ND ND ND ND
Naphthalene ND ND ND ND ND
Nitrobenzene ND ND ND ND ND
N-Nitrosodimethylamine ND D ND ND )
N*Niirulodi-n-propylauine ND ND ND ND ND
H*Niérnnodiphenyllﬂine ND ND ND RD ND
(Diphenylnuine)(a)
Phenanthrene ND ND ND ND ND
Pyrene ND ND ND ND ND
1,2, 4=Trichlorobenzene ND ND ND ND ND
2,3,7,8-Tetrachlorodibento- ND ND ND ND ND

p~dioxin

Ses foprnotes at end of table.

W

o
-

Cc-

A

5 5588358555358 :8888858588588885888335

~

1M W

5555358558355 3488

5588



TABLE E.7
{Continued)

SAMPLE IDENTIFICATION
PARAMETER

C-THW C-B W C-9M W C-lOHW C-12HW C-lH W
ACID EXTRACTABLE PRIORITY POLLUTANTS: !}

2-Chiorophenc! ND ND ND ND ND ND
2,4-Dichlorophenol ND ND ND ND ND ND
2,4~Dimethylphenol )] L] N ND ND ND
4 ,6~Dinitro-o-cresol ND ND ND ND ND ND
2,4-Dinitrophenol ND ND ND ND ND ND
2-Nitrophenol ND ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND ND
p-Chloro-m~cresol ND ND ND ND ND ND
Pentachlorophenol ND ND ND ND ND ND
Phenol ND KD ND ND ND ND
2,4,6=-Trichlorophenol ND ND ND ND ND ND
ACID AND BASE-NEUTRAL/

TXTEACTRELE NOWPRIONITY PoLLUTANTs: (1)

Aniline ND ND ND ND ND ND
Benzoic Acid ND ND ND ND WD ND
Benzyl Alcohol ND ND ND ND ND ND
5-Chloroaniline ND ND ND ND ND ND
Dibenzofuran ND ND ND ND ND ND
1-Methylnaphthalene ND ND ND ND KD ND
2-Methylphenol ND ND ND ND ND ND
4-Methylphenol ND ND ND ND ND ND
2-Nitroaniline ND ND ND ND ND ND
J-Nitroaniline ND ND ND ND ND ND
h-Nitroaniline 0] ¥D WD D WD ¥D
2,6,5=-Trichlorophenol ND ND ND ND ND ND
mETALS(7)

Aluninum - - - - - -

Antimony - - - - - -

Arasenic - - - - - -

Barium - - - - - -

Beryllium ' - - - - - -

Boron - - - - - -

Cadnium - - - - - -

Chromium - - - - - -

Cobalt - - - - - -

Copper - - - - - -

[ron - - - - - -

Lead - - - - - -

Manganese - - - - - -

Mercury - - - - - -

Nickel - - - - - -

Selenium - - - - - -

Silver - - - - - -

Thalliue - - - - - -

Tin - - ~ - - -

Vanadium - - - - - -

Zinc - - - - - -



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER
CPPW-IH W CPPW-4H W CPPW-5H W CPPW-6H W T-!H W T=-2H W

VOLATILE PRIORITY POLLUTANTS:(I)

Acrolein ND no/no(10) WD D WD ND
Acrylonitrile ND ND/ND ND ND ND ND
Benzene ND ND/ND ND ND ND 18,000
Bromoform ND ND/ND ND ND ND 8D
Carbon Tetrachloride ND ND/ ND ND ND ND ND
Chlarobenzene ND ND/ND ND ND ND ND
Chlorodibromomechane ND ND/ND ND ND ND ND
Chloroethane ND ND/ND ND ND ND ND
2-Chloroethylvinyl ether ND ND/ND ND ND ND ND
Chloroform ND ND/ND ¥D ND ND WD
Dichlorobromomethane ND ND/ ND ND ND ND ND
Dichlorodifluoromethane ND ND/ ND ND ND ND ND
1,1-Dichloroethane ND ND/ND ND ND ND ND
1,2-Dichloroethane ND ND/ND ND ND ND ND
1,1-Dichlorcethylene ND ND/ND ND ND ND ND
1 ,2=Dichloropropane ND ND/ ND ND ND ND ND
1,3-Dichloropropylene(?) HD ND/ND ND ND ) ND
Ethylbenzene ND ND/ND ND ND ND 1900
Mechy! bromide ND ND/ND ND ND ND ND
Methyl chloride ND ND/ND ND ND ND ND
Methylene chloride ND 66/50 38 ND ND ND
1,1,2,2-Tecrachioroethane ND ND/ ND ND ND ND ND
Tetrachloroethyiene ND ND/ND ND ND ND ND
Toluene ND ND/ND ND ND ND ND
teans-l,2-Dichloroethylene §D ND/ND ND ND ND ND
1,1,l-Trichloroethane ND <10/<10 ND ND ND ND
1,1,2-Trichloroethane ND ND/ND ND ND D ND
Trichloroethylene ND ND/ ND ND ND ND ND
Tricnlorofluor owethane o ND/ WD HD D WD ND
Vinyl Chloride ND ND/ND ND ND ND ND
VOLATILE NONPRIORITY PCLLUTANTS: (1)

Acetone ND WD/ ND ND WD ND ND
2 Butanone ND ND/ND ND ND ND ND
Carbon disulfide ND ND/ND ND ND ND ND
2-Hexanone ND ND/ND ND ND ND ND
4~Methyl~2-pentanone ND ND/ND ND ND ND ND
Styrene ND ND/ND ND ND ND ND
Vinyl acetate ND ND/ND ND ND ND ND
o=Xylene ND ND/ND ND ND ND ND

Sea footnotes at end of table.



PARAMETER

BASE-NEUTRAL EXTRACTABLE PRIOQRITY POLLUTANTS:

TABLE E.7
{(Continued)

CPEW-3H
(n

Acenaphthene
Acenaphthyiene
Anthracene
Benzidine
Benzo(a)anthracene
Benza(a)pyrene
3,4-Benzofluoranthene
Benzo(g,h,i}perylene
Benzol(k) fluoranthene
Bis(2-chloroethoxy)methane
Bis{2=-chloroethyl)ether
Bis{2-chloroisopropyl)ether
Bia(chloro-c:hyl)e:her‘s)
Bis{2-ethylhexyl)phthalace
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
G-Chlorophenyl phenyl ether
Chrysene
Dibenzo{a,h)anthracene
l,2-pPichlorobenzene
1,3-Dichlorobenzene
l,4=Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalare
Di-n-butyl phthalate
2,4~Dinitrotoluene
2,6-Dinitrotoluene
Di~n-octyl phthalate
1,2-Diphenylbydrazine
(Azobenzena}(8)
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroerhane
Indeno(!,2,3-cd)pyrene
isophorone
Naphthalene
Nitrobenzene
N-Nitcosodimethylamine
N-Nitrosodi-n-propylanine
N-Nitrosodiphenylamine
(Diphenylamine)(ﬁ)
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
2,3,7 8-Tetrachlorodibenzo-

p-dioxin

See footnores at end of table.

§ 5558555555855 c855805555585558-58588T65

5558355355553 3%8§

835393 8§

CPPW-4H

5355535555535 555386555538355588385

555555558585 85885

8835

CPPW-3H

5585355583538 555385355333355856848%805

5555535588888 ¢8

55388

SAMPLE [DENTIFICATION

CPPW-6H

5355558558588 5538088083558 8888c-858235

58533583858 888%8

3553

T-IH W

5355558853558 55558385858588535885858838

53585555855 8588935

53388

T~ W

ND/ND
ND/ ND
<l0/<26
ND/ WD
ND/ ND
NI/ ND
ND/ ND
ND/ ND
ND/ND
ND/ND
ND/ WD
ND/ ND
N/ ND
ND/ND
ND/ND
ND/ ND
ND/ND
N/ ND
ND/ ND
ND/ND
ND/ND
ND/ND
ND/ WD
ND/ND
ND/ WD
ND/ND
ND/ND
ND/ND
ND/ ND
KB/ ND
ND/ND

ND/ND
HD/ ND
ND/¥D
ND/ND
ND/ ND
ND/ND
ND/ND
ND/ND
4200/4800
ND/ND
ND/ND
ND/ ND
ND/ND

<10/<26
ND/ND
ND/ND
ND/ND



PARAMETER

ACID EXTRACTABLE PRIORITY POLLUTANTS:(l)

1-Chlorophenol
2,4-Dichlorophenal
1,4-Dimecthylphenol
4,6-Dinitro-o-cresol
1,4-Dinitrophenol
2-Nitrophenol
4~Nitrophenol
p-Chloro-m-cresol
Pentachlorophenc!
Phenol

2,4, ,6-Trichliorophenol

ACID AND BASE-NEUTHAL/
EXTRACTABLE NOWPRIORITY

POLLUTANTS: (1)

Aniline

Benzoic Acid
Benzyl Alcohol
4=Chloroani line
Dibenzofuran
I-Methylnaphthalens
2-Mathylphenol
4-Methylphenol
2-Nitroaniline
J-Nitroaniline
4-Nitroaniline

2,4,5~-Trichlorophenol

METALS(?)
Aluminum
Ant imony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium

Zinc

TABLE E.7
(Continued)

CPPW-3H CPPW-4H

5356505583533 38

5 585&808858853%%

5558585383538

5538353558885 88%8

CPPW-5H

5555853555838

5335558588553 7%

CPPW-6H

E 3585535853833

553535353

558538

SAMPLE IDENTIFICATION

T-1H W

555585885335 ¢%%8

5555355558883

0.23
ND/<0.01
0.059
0.32

53858838

0.88
ND/ND
0.16

ND
ND/ND
ND/ND
ND/ND
ND/ ND

Q.01

T-2H W

ND/ ND
ND/ND

3900/9300

ND/ND
ND/ND
ND/ND
ND/ND
ND/ND
ND/ WO
ND/ND
NT/ ND

ND/ND
ND/ KD
ND/ND
ND/ND
ND/ND
270/3%0
ND/ND
ND/ND
ND/ND
ND/ ND
ND/ND
ND/ND

0.20

.20

0.29

ND/ND

ND/ND

ND/ ND
45/45

0.30

0.06/<0.

as



TABLE E.7
(Continued)

SAMPLE IDENTLFICATION
PARAMETER
T-30H W T-3SH W T-4DH W T-4SH W T-6HW T-7H W
VOLATILE PRIORITY POLLUTANTS: !’

Acrolein ND ND/ND ND ND ND ND/ND
Acrylonitrile ND ND/ND ND ND ND ND/ND
Benzene ND ND/ND ND ND <10 ND/ND
Bromoform ND ND/ND ND ND ND ND/ND
Carbon Tetrachloride D WD/ WD D ND NG KD/ WD
Chlorobenzene ND ND/ND ND ND ND ND/ND
Chloredibromomethane ND ND/ND ND ND ND ND/ND
Chloroethane ND ND/ND ND ND ND ND/ND
2-Chlorcethylvinyl ether ND ND/ND ND ND ND ND/ND
Chloroform ND ND/ND ND ND ND ND/ ND
Dichlorobromomechane ND ND/ND ND ND ND ND/ND
Dichlorodiflucromethane i) WD/ WD ND HD ND ND/ND
1,1-Bichloroethane D ND/ND ND ND ND ND/ND
l,2-Dichloroethane ND ND/¥D ND ND ND ND/ND
1,1-Dichloroethylene ND ND/ D ND ND ND ND/ND
1,2-Dichloropropane ND ND/ND ND ND ND ND/ND
1,3-Dichloropropylene(?) ND ND/ND D ND ND/ND
Ethylbenzene ND ND/ND 31 ND ND ND/ND
Methyl bromide ND ND/ HD ND ND ND KD/ ND
Methyl chloride ND ND/ND ND ¥D ND ND/ ND
Methylene chiocide ND ND/ND ND ND ND ND/ND
1,1,2,2~Tetrachloroethane ND ND/ND ND ND ND ND/ND
Tetrachloroethylene ND ND/ND ND ND ND ND/ND
Toluene ND ND/ND ND ND ND ND/ND
trans-1,2-Dichloroethylene ND ND/ND ND ND ND ND/ND
1,1,1-Trichioroethane ND WD/ XD WD HD D ND/ND
1,1,2-Trichloroethane ND ND/ND ND ND ND ND/ND
Trichloroethylene ND ND/ND ND ND ND ND/ND
Trichloroflucromethane ND ND/ ND ND ND ND ND/ND
vinyl Chioride ND ND/ND ND ND ND ND/ND
VOLATILE NONFRIORITY POLLUTANTS: (1 )

Acetone Lul NU/ND ND WD ND ND/ WD
7 Butanone ND ND/ND ND ND ND ND/ ND
Carbon disylfide ND ND/ND ND ND ND NP/ ND
2-Hexanone ND ND/ND ND ND ND ND/ND
4=-Methyl-2-pentanone ND ND/ND ND ND ND ND/ND
Styrene ND ND/ ND ND ND ND ND/ND
Vinyl acetate ND ND/ND ND ND ND ND/ND
o~Xylene KD KD/ D WD R HD NI ND

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER
T-3DH W T-35H W T-4DH W T-45H W T-60 W T-7H W

BASE-NEUTRAL EXTRACTABLE PRIORITY PGLLUTANTS:(l)

Acenaphthene ND ¥D FD/ND W ND ND
Acenaphthylene ND ND ND/ND ND ND ND
Anthracene ND <10 ND/ND ND ND ND
Benzidine ND ND ND/ND ND ND ND
Benzo(a)anthracene ND ND ND/ND ND ND ND
Senzo(alpyrene ND ND ND/ND ND ND ND
3, 4-Benzofluor anthene ND ND ND/ND ND ND ND
Benzolg,h,i)perylene ND ND ND/ND ND ND ND
Benzolk) fluoranthene ND ND HD/HD ND ¥D ND
Bis{2-chlorocethoxy)methane ND ND ND/ND ND ND D
Bis(2-chlorcethyl)ether ND ND ND/ND ND ND ND
Bis(2-chlovoisopropyllether ND ND ND/ND WD ND ND
Bis(chloromethyl)e:her(S) ND ND ND/ND ND ND ND
Bis(2-ethylhexyl)phchalace D ND ND/<10 ND 130 ND
4-Bromophenyl phenyl ether ND ND ND/ND ND ND ND
Butyl benzy! phthalate ND VD ND/ND ND <10 ND
2-Chloronaphthalene i WD ND/ND WD Wb NB
4~Chtoraphenyl phenyl ether ND ND ND/ND ND ND ND
Chrysene ND ND ND/ND ND ND ND
Dibenzof{a,h)anthracene ND WD ND/ND ND ND ND
1,2-Dichlorobenzene ND ND ND/ND ND ND ND
1,3-Dichlorobenszene ND ND ND/ND ND ND ND
1,4-Dichlorobenzene ND ND ND/ND ND ND ND
3,3'+Dichlorobenzidine ND ND ND/ND ND ND ND
Diethyl phthalate WD ND ND/ND ND ND ND
Dimethyl phthalate ND ND ND/ND ND ND NB
Di-n-butyl phthalate ND <10 ND/ND ND ND ND
1,4~Dinitrotoluene ND ND ND/ ND ND ND ND
2,6~Dinitrotoluene ND ND ND/ ND ND ND ND
Di~n-octyl phthalate ND ND ND/ND ND ND ND
1,2-Diphenylhydrazine ND ND ND/ND ND ND ND
(Atobenzens) (8]
Fluoranthene ND ND ND/ND <10 ND ND
Fluorene ND ND ND/ND ND ND ND
Hexachlorobenzene ND ND ND/ND ND ND ND
Hexachlorobutadiene ND ND NB/XD ND HD ¥D
Hexachlorocyclopentadiene ND ND ND/ND ND ND ND
Hexachloroethane ND ND ND/ND ND ND ND
Indeno(l,2,3-cd)pyrene ND ND ND/ND ND ND ND
Isophorone ND ND ND/ND ND ND ND
Naphthalene ND ND WD/ ND ND ND ND
Nitrobenzene ND ND ND/ND ND ND ND
N-Nitrosodimethylamine ND ND ND/ ND ND ND ND
N-Hitrasodi-a-propylamine ND ND ND/ND ND ND ND
N-Nitrosodiphenylamine ND ND ND/ND ND ND ND
(Diphenylamine){s)
Phenanthrene ND <10 ND/ND ND ND ND
Pyrene ND ND ND/ND ND ND ND
1,2,4=Trichlotobenzene ND ND ND/ ND ND ND ND
2,3,7,8-Tetrachlorodibenzo- ND ND ND/ND ND ND ND

p-dioxin

See footnotes ar end of cable.



PARAMETER

ACID EXTRACTABLE PRIORITY POLLUTANTS:

2-Chlorophenol
2,4-Dichlorophenot
2,4-Dimethylphenol
4,6-Dinitro-g-cresal
2,4=Dinitrophencl
I-Nitrophenol
4-Nitrophenot
p-Chloro-m-cresol
Pentachlorophenol
Phenol

1,4 ,6-Trichlorephenol

ACID AND BASE-NEUTRAL/
EXTRACTABLE AOWPRIORITY poLLuTANTS:(l)

Aniline

Benzoic Acid
Beanzyl Alcohol
4~Chlorosniline
Dibenzofuran
2-Mechylnaphthalene
2-Methylphenol
4=-Mechylphenol
2-Nitroaniline
J-Nitroaniline
4-Nitvoaniline

1,6,5%-Teichiorophenol

METALS'T)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thal lium
Tin
Vanadium

Zinc

TABLE
{Continued)

(1}

2.7

SAMPLE [DENTIFICATION

T-3R W T-35H W T-4DH W T-45H W
) M ND/ND ND
ND ¥D ND/ND ND
ND D ND/ND ND
ND ND ND/ND HD
ND D ND/ND ND
ND ND ND/ND ND
ND D WD/ ND D
ND ¥ ND/ ND WD
N ND ND/ND ND
ND NO KD/ ND ND
ND ND WD/ ND ND
ND ND ND/ND WD
ND HD ND/ND ND
¥D ND ND/ND )
ND ND ND/ND ND
ND ND ND/ND D
ND ND ND/ND ND
ND ND ND/ND )
ND WD ND/ND ND
HD ND ND/ND ND
D ND ND/ND WD
ND ND ND/ ND ND
NO ¥ O/ ND ND

0,23/0.22 ND 0,20 NB
ND ND D ¥D

0.070 0.070 0.024 KD
0.55 0.98 0,28 0.11
D ND ND ND
WD ND ND/ND ND
WD ND ND ND
ND/ND ND 0.001/ND ND/ ND
ND ¥D ND ND

ND/0,01 ND 0.02 0.02
13 47 9.8 9.9
ND ND ND ND

0,35 0.10 12 10
0.0004  0.0008 ND ND
0.08 ND 0.08 ND

¥D WD b ND

ND ND ND ND

ND ND WD )

ND ND ND ND

ND ND 0.12 .11
0.19 0.82 0.92 0.48/0.49

T-6H W

5555355858835

5535555858538

ND
0.0%

T-70 W

8555555388535

8535553833883

0.001/ND
ND
ND/ND
2.4
ND
2.0/2.0
ND
ND
0.001/ND



TABLE E.7
{(Continued)

SAMPLE IDENTIFICATION
PARAMETER
T-9H W T-11H W  TPPW~LH W TPPW-1I W TPPW-IJ W TPPW-2H W

VOLATILE PRIGRITY POLLUTANTS.‘( D

Acrotein NB ND/ND ND ND ND ND
Acrylonitrile ND ND/ ND ND ND ND ND
Benzene L4900 190/ 180 <10 <1Q <10 ND
Bromoform ND ND/ND ND ND ND ND
Carbon Tetrachloride ND ND/ND ND ND ND ND
Chlorobenzene ND ND/ND ND ND ND ND
Chloradibromomethane D ND/ND ND ND ND ND
Chloroethane ND ND/ND ND ND ND ND
2-Chloroethylvinyl ether ND ND/ND ND ND ND ND
Chlorofora ND ND/ ND ND ND ND ND
Dichlorobromomethane D D/ WD NB HD ND ND
Dichlorodifluoromethane ND ND/ND ND ] ND ND
1,1-Dichloroethane ND ND/ND ND ND NI ND
1,2-Dichlorcechane ND ND/ND ND ND ND ND
L,1-Bichloroethylene %D WD/ M0 WD ND ND HD
l,2-Dichloropropans ND ND/ND ND ND N ND
1,3-Dichloropropylenel2) ND ND/ND ND ) D ND
Ethylbenzene 3s ND/ND <10 14 18 ND
Methyl bromide D ND/ND D ND ) ND
Methyl chloride ND ND/ND ND ND ND ND
Methylene chloride ND 20/21 ND ND ND ND
1,1,2,2-Tetrachloroethane ND ND/ND ND ND ND ND
Tetrachloroethylene ND ND/¥D ND ND ND ND
Toluene ND ND/ND <10 (413} 13 ND
crans~l,2-Dichloroethylene ND ND/ND ND ND ND ND
1,1,1~Trichloroethane ND ND/ND <10 ND ND ND
1,1,2=Trichloroachane ND ND/ND ND ND ND ND
Trichloroethylene ND ND/ND ND ND ND ND
Trichlorofluoromethane ND ND/ND ND ND ND ND
Vinyl Chloride ND ND/ WD ND ND ND ND
VOLATILZ NONPRIORITY POLLUTANTS:(1)

Acetone ND ND/ND ND ND ND ND
2 Butanone ND ND/ND ND ND ND ND
Carbon disulEide ND ND/ND ND ND ND ND
2-Hexanone ND ND/ND ND ND ND ND
4-Methyl-2-pentanone ND ND/ND ND ND ND ND
Styrene ND ND/ND ND ND ND ND
Vinyl acecaste ND ND/ND ND ND ND ND
o-Yylene <10 ND/ND ND <10 ND ND

See foocrnotes at and of cable.



TABLE E.7
{Continued)

SAMPLE IDENTIFICATION
PARAMETER
T-9H W T-11H W TPEW-1R W TPPW-11 W TPPW~1J W TPPW-2H W

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS:(!)

880 400 2300
KD ] )
<230 <320 <3000
ND
<200
47

Acenaphthene

Acenaphthylene

~

5555555338

Anthracene
Benzidine
BenzolaYanthracene

Benzola)pyrene

~
l!.n-l
-]

3,4-Benzofluoranthene
Benzolg,h,)perylene
Benzolk) fluoranthene
Bis{2-chloroethoxy)methane
Bis{2-chloroechyl)ether

R
L
<o

Big{2~-chloroisopropyl)ether

55558535888

5 35

Bis(chloramethyl)ether(s)

~
-
(=]

Bis(2-ethylhexyl)phthalate <10
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene

553555835333

4-Chlorophenyl phenyl ether

5533333353535 555538555-35338285535%3%

Chr ysene L200

Dibenzo{a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlocrobenzene
1,4-Dichlorobenzens
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalace
Di-n~butyl phthalate
2,4~-Dinitrotoluene

2,6-Dinitrocoluene

5855553558358 85858588555858588585838%8

Di-n-octyl phthalate

5535355355353 55:-353538355535565%3535

5555535558555 358585
555539535 5355355333%3F%

5558538 -5588738

—
o
(=]

l,2-Diphenylhydrazine

(Azobenzene)(é)
0

—
o
3
—
Ln
o
o

Fluoranthene <

]
o
(=]
-}

b

o

Fluorene
Hexachlorobenzene
Hexachliorobucadiene
Hexachlorocyclopentadiene
Hexachioroethane

Indeno({l,2,3-cd)pyrene

535353 3
5353535
533353553

Lsophorone

~
3
<
&
—
[=

Naphthalene 3400
Nitrobenzene
N-Nitrosodimethylasine

N-Nitrosodi-n-propylamine

5558555538588 58

88858
§35 88

5555555588558 38
5585

5555555558585 8-¢5:

N-Nitrosodiphenylamine

(Diphenyllmine)(6)

Fal
»
-
L=
”~
et
»

Phenanthrene <10 0 L3000
Pyrene

t,2,4-Trichlorobenzens

5535
5555
555
555
553
5558

2,3,7 ,8-Tetrachlorodibenzo=

p-digxin

See footnotes at end of cablae.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

T-9H W T-11H W TPPW~IH W TPPW-1I W TPPW-1J W TPPW-2H W
ACID EXTRACTABLE PRIOAITY POLLUTANTS: !

2-Chlorophenol ND ND ND ND ND ND
1,4-Dichlorophenol ND ND ND ND ND ND
2,4-Dimethylphenol ND° ND 56 190 480 ND
4,6-Dinitro-o-cresol ND ND ND ND ND ND
2,4-Dinitrophenol ND ND ND ND WD ND
1-Hitrophenol wD ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND ND
p-Chloro-m-cresol ND ND ND ND ND ND
Pentachlorophenol ND ND ND ND Wb ND
Phenol <25 ND <25 41 59 ND
2,%4,6-Trichlorophensl ND ND ND ND WD Nb
ACID AND BASE-NEUTRAL/

EXTRACTABLY NOWPRIORITY POLLUTANTS:(!)

Aniline ND ND ND ND ND
Benzoic Acid ND ND ND ND ND ND
Benzyl Alcohal ND ND kl] 50 260 ND
4=Chloroaeniline ND ND ND ND ND ND
Dibenzofuran ND ND 330 330 1160 ND
2-Mechyinaphthalene L] WD 170 350 - 30] ]
2-Methylphenol 67 ND Np ND ND ND
4-Methylphenol ND ND ND ND ND ND
2-Nitroaniline ND ND ND ND ND ND
I-Nitroaniline ND ND ND ND ND ND
4=Nitroaniline ND ND ND ND ND ND
2,4,5-Trichlorephenal ND ND ND ND ND ND
HETALS(7)

Aluninum 1.7 - - - - -
Antimony 0.003 - - - - -
Arsenic 0.070 - - - - -
Barium 0.25 - - - - -
Beryllium 0.001 - - - - -
Boroa ND - - - - -
Cadmium ¢.001 - - - - -
Chromium 0.021/0.022 - - - - -
Cobalt WD - - - - -
Copper 0.20 - - - - -
iren 16 - - - - -
Lead 0.05 - - - - -
Manganese 0.31 - - - - -
Mercury ND/ND - - - - -
Nickel 0.08 - - - - -
Selenium 0.018 - - - - -
Silver ND - - - - -
Thallium ND - - - - -
Tin ND - - - - -
Vanadium 0.11 - - - - -

Zine 0,22 - - - - -



TABLE E.7
{Continued)

SAMPLE IDENTIFICATION

PARAMETER
MW-IHW MW-II W MW-IJW MW-2HW MW-2Z1 W

VOLATILE PRIORITY POLLUTANTS: !’

Acrolein ND/ND ND ND ND ND

Acrylonitrile ND/ND ND ND ND ND

Benzene ND/ <10 ND <10 470 750
Bromoform ND/ND ND ND ND ND

Carbon Tetrachloride ND/ND ND ND ND ND

Chlorobenzene ND/ND ND ND ND <10
Chlorodibromomethane ND/ND ND ND ND ND

Chloroethane ND/ND ND ¥D ND WD

2-Chloroethylvinyl ether ND/ND ND ND ND ND

Chloroform ND/ND ND ND ND ND

Dichlorobromonethane ND/ND . XD ND ND ND

Dichlorodiflusromethane ND/ND ND ND ND ND

l,1-Dichloroethane ND/ND ND ND ND ND

I,2=Dichlorcecthane ND/ND ND NP ND ND

l,1-Dichloroecthylene ND/ND ND ND ND ND

1,2-Dichloropropane ND/ND ND ND ND ND

1,3—Dich10ropropylene(2) ND/ND ND ND ND ND

Ethylbenzene <10/<10 ND 52 440 1000
Methyl bromide ND/ND ND ND ND ND

Methyl chloride ND/ND ND ND ND ND

Methylene chloride WD/ ND D ND ND ND

1,1,2,2-Tetrachloroethane ND/ND ND ND ND ND

Tetrachloroethylene ND/ND ND ND ND ND

Toluene <1o/<1c¢ ND z1 1400 2800
trans-1,2-Dichloroethylene ND/ KD ND ND ND ND

1,1,1-Trichloroethane ND/ND ND ND ND ND

1,1,2-Trichloroethane ND/ND ND ND ND ND

Trichloroethylena ND/ND ND ND ND ND

Trichloroflucromethane ND/ ND ND ND ND ND

Vinyl Chloride ND/ND ND ND ND ND

VOLATILE NONPRIQRITY POLLUTANTS:(1)

Acetone ND/ND ND ND ND ND

2 Butanone ND/ND ND ND ND ND

Carbon disulfide ND/ND ND KD <10 ND

2-Hexanone ND/ KD ND ND ND ND

4-Methyl-2-pentanone NO/ND ND ND ND ND

Styrene ND/ ND ND <10 480 1000
Viayl acetace ND/ND ND ND ND ND

o-Xylene ND/ND ND 58 990 3200

See footnocea st eand of table.

MW-2J W

535533

5333355535338 ¢2

535332

ND
31500

533838

58583

880

1400



PARAMETER

TABLE E.7
(Continued)

MW-1H W

BASE-NEUTRAL EXTRACTABLE PRIORITY E‘IIIH..I.IJ'I'."A.N'I'S:(U

Acengphthene
Acenaphthylene
Anthracene
Benzidine
Benzo{a)anthracene
Benzo(a)pyrene
3,4=-Benzofluoranthene
Benza{g.h,i)perylene
Senzo(k) Eluoranthene
Bis(2-chloroethoxylmethane
Bis{2-chloroethyllether
Bis(2~chlaoroisaprapyllether
Bis(chlorunethyl)ethtr(S)
Bis(2-ethylhexyl)phthalace
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
T-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo( s, h)anthracene
1,2-Dichlotobenzens
1,3-Dichliorocbenzene
l,4~-Dichlorebenzene
3,3'-Dichlorobenzidine
Diethyl phthalare
Dimethyl phrhalate
Di~n-butyl phthalaste
2,4~Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
{Azobenzene)'S)
Fluoranthene
Fluorene
Hexachlorobeazene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachioroethane
Indenoc(1,2,3-cd)pyrene
Lsophorone
Naphthalene
Nitrobenzene
N~Nitrosodimethylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
(Diphenyllmine)cs)
Phenanthrene
Pyrene
1,2 ,4=Trichlorobenzene
2,3,7 ,8-Tetrachlorodibenzo-

p-dioxin

See footnotes at end of table.

5533533555358 3835385335555335585333533%

35555558 3838588%

53583

MW-11 W

<10

5553555555555 55535553353¢%58

”~

88588 ¢

555555588385 58¢%8

Fad

588 ¢

SAMPLE IDENTIFICATION

WW-1J W MWe2H W MW-2I W
2
340 560 470
ND ND ND
<230 <250 <500
ND ND
ND Qe
D
8D
ND
D
120

5555558538558 88885588585855858938¢8
é%%é%éé%%ﬁ%é’:ééﬁ%ééﬁ%%%%éﬁ

5§ 8385535555855858858558855858%88

ND 12 98
170 160 220
ND ND ND
ND ND ND
ND HD ND
ND ND ND
ND ND ND
ND ND ND
1700 12,400 12,000
ND ND ND
ND ND ND
ND ND ND
ND ND ND
<230 <250 <500
24 ND 18
ND WD ND
ND ND ND

MW-2J W

970
ND
1400
KD
240
610
<130

I~
[O I
[¥e] w
o

853555538835

[
-~
<

553553555 535535

640
310

10,000

53883

<1400
120
oD
ND



TABLE £.7
{Continued)

SAMPLE [DENTIFICATION
PARAMETER
MW-1H W MW=-II W MW-1J W MW-2H W MW-21 W MW-2J W

ACLD EXTRACTABLE PRIORITY POLLUTANTS:(U

2-Chlorophenol W L) ) ND ND WD
Z,4-Dichlorophenol ND ND ND ND ND ND
1,4-Dimethylphenol ND ND ND ND 110 390
4 6-Dinitro-o-cresol ND ND ND ND ND ND
2,4-Dinitcophenol ND HD ND ND ND ND
2-Nicrophenot ND ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND ND
p-Chloto~m-crescl ND ND ND ND ND ND
Pentachlorophenol ND ND ND ND <25 ND
Phenol ND ND ND ND ND <25
2,4,6-Trichlorophencl ND KD ND ND ND ND
ACID AND BASE-NEUTRAL/

EXTRACTABLZ_WONPRIORITY porLuTants: (1)

Aniline L} ND ND ND ND WD
Benzoic Acid ND ND ND ND ND ND
Benzyl Alcohol ND ND ND ND 120 ND
4=Chlorcaniline 1) WD ND WD WD v
Dibenzofuran ND ND 130 230 250 460
2-Mechylnsaphthalene ND ND 340 880 810 910
2-Methylphenol ND ND ND ND ND ND
4=Mechylphenol ND ND ND ND ND ND
2-Nitroaniline ND ND ND ND ND ND
3-Nitreoaniline ND ND 440 ND ND ND
4=Nitroaniline ND ND ND ND ND ND
1,4,5-Trichloraphenal ND ND ND ND ND WD
METALS(7)

Alyminum ¥D 0.23 0.24 D Q.60 0.17
Antimony ND ND/ND ND ND ND ND
Arsenic 0.024 0.024 0.024 ND 0.024 0,012
Barium 0.21 0.38 0.24 .26 0.59 0.46
Berylilium ND ND ND ND ND ND
Boron ND ND ND ND ND ND
Cadmium ND ND 0.001 0.001 ND 0.001
Chromium ND/ND ND 0.001 ND 0,001 0,001
Cobatt ND ND ND ND ND ND
Copper ND 0.04 ND ND ND ND
Iran 27 28 27 7.5 13 0.06
Lead ND ND WD ND ND ND
Manganese 22 24 22 15 4.5 15
Mercury ND ND ND ND ND 0.0003
Nickel . 0.08 ND ND WD WD ND
Selenivm ND ND ¢.001 ND ND 0.001
Silver ND ND ND ND ND
Thallium ND ND/ND ND ND ND ND
Tin ND ND ND NB/ND ND ND
Vanadium 0.14/0.16 ND ND 0.11 0.31 ND

Zine 0.09 0.06 0.55 0.0t 0.06 .09



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

MW-3M W MW-II W MW-4H W MW-4I W MW-5H W  MW-6H W

VOLATILE PRIORITY POLLUTANTS: !’

Acrolein ND ND/ND ND ND ND ND
Acrylonitrile ND ND/ ND ND ND ND ND
Benzene ND <10/<10 ND ND ND ND
Bromoform ND ND/ND ND ND ND ND
Carbon Tetrachloride ND ND/ ND ND ND ND ND
Chlorobenzene ND ND/ND ND ND ND ND
Chlorodibromomethane ND ND/ND ND ND ND ND
Chloroethane ND ND/ND ND ND ND ND
2-Chlorocethylvinyl ether ND ND/ND ND ND ND ND
Chlorofore ND ND/ND ND ND ND ND
Dichlorobromomethane ND ND/ND ND ND ND ND
Dichlorodifluoromethane ND ND/ND ND ND ND ND
l,1-Dichloroethane ND ND/WD ND ND ND ND
1,2-bichloroechane ND ND/ND ND ND ND ND
L, l-Dichlotoethylene ND ND/ND WD ND ND ND
1,2-Dichloropropane ND ND/ ND ND ND ND ND
1 .3-Dichlor09ropylene(2) ND ND/ND ND ND ND ND
Ethylbenzene <10 <10/<19 ND ND ND ND
Methyl bromide ND ND/ND ND ND ND ND
Methyl chloride ND ND/ND ND ND ND ND
Methylene chloride ND ND/HD {10 KD ND ND -
1,1,2,2-Tetrachloroethane ND ND/ND WD D WD ND
Tetrachloroethylene ND ND/ ND ND ND ND ND
Toluene ND ND/ND ND ND <10 ND
trang-1,2-Dichloroethylene ND ND/ND ND ND ND ND
1,1,1=-Trichloroethane ND ND/ND ND ND ND ND
1,1,2-Trichloroethana ND ND/ND ND ND ND ND
Trichloroethylene ND ND/ND a ND ND ND
Trichlorofluoromethane ND ND/ND WD ND ND ND
Vinyl Chloride ND ND/ND ND ND D ND
VOLATILE NONPRIORITY POLLUTANTS: (

Acetone ND ND/ND ND ND ND ND
2 Butanone ND ND/ND ND ND ND ND
Carbon disulifide ND ND/ND ND ND ND ND
2~-Hexanone ND ND/ND ND ND ND ND
4-Methyl-2-pentanone ND ND/ND ND ND ND ND
Styrene ND ND/ND ND ND ND ND
Vinyl acecate ND ND/ND ND ND ND ND
o-Xylene ND ND/ND ND ND <10 ND

See footnoces at end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER
MW-3H W MW-3I W MW-41 W MW~4l W MW-5H W

BASE-NEUTRAL EXTRACTABLE PRIORITY ?OLLUTANTS:(l)

Acenaphthene ND/ND ND <10 ND ND
Acenaphthylene ND/ND ND ND D ND
Anthracene NB/ND ND ND ND ND
Benzidine ND/ND ND ND ND ND
Benzo(a)anthracene ND/ND ND 5D ND L
Benzola)pyrene WD/ WD WD HD WD XD
3,4-Benzofluoranchene ND/ND ND ND ND ND
Benzo{g,h,i)perylene ND/ND ND ND ND ND
Benzo{k)Eluoranthene WU/ ND ND ¥b WD )
Bis{2-chlaroerhoxy)methans ND/ND vD ND ND ¥D
Bis{2-chloroethyl)ether ND/ND Np ND ND ND
Bis(2-chleroisopropyl)ether ND/ND ND D ND ND
Bis{chloromethyllecher(3) ND/ND ND ND ND ND
Bis{2-ethylhexyl)phthalate ND/15 18 ND D D
4-Bromophenyl phenyl ether ND/ND ND ND ND ND
Butyl benzyl phthalate WD/ 1L ND ND ND ND
2-Chloronaphthalene ND/ND ND ND ND ND
4-Chlorophenyl phenyl ether ND/ ND ND ND ND ND
Chrysene WD/ ND ¥p ND ND <1t
Dibenzo(a h)anthracene ND/ND ND ND ND ND
1,2-Dichlorobenzene HD/ ND ND ND ND ND
1,3=-Dichlorobenzene ND/ND ND WD ND ND
1,4=Dichlorobenzens ND/ND ND ND ND ND
3,3'-Dichlorobenzidine ND/¥D NO ND ND ND
Diethyl phthalace WD/ ND ND ND ‘v D
Dimethyl phthalate N/ ND ND ND ND ND
Di~n=-butyl phthalace ND/ND ND ND ND <10
2,4-Dinitrotoluene ND/ND ND ND ND ND
2,6-Dinitrotoluene D/ WD ND WD ¥ WD
Di~n=-octyl phthalace ND/ND ND ND ND ND
1,2-Diphenylhydrazine ND/ND ND ND ND ND
(Azobenzene){®)
Fluoranthens ND/ND ND ND ND ND
Fluorene ND/ ND ND <10 <10 ND
Hexachlorobenzene ND/ND ND ND ND WD
Hexachlorobutadiene ND/ND ND ND ND ND
Hexachlorocyclopentadiene HD/ND ND ND ND ND
Hexachloroethane ND/ND ND ND ND ND
indeno(l,2,3~cd)pyrens ND/ND ND ND ND ND
Isophorona ND/ND ND ND ND ND
Naphthalene ND/ND ND ND ND ND
Nitrobenzene KD/ HD bis) HD ND WO
N-Nitrosodimethylamine ND/ND ND ND ND ND
N-Nitrosodi~n-propylanine ND/ND ND ND ND ND
N-Nitrosodiphenylamine D/ WD ND ND KD ND
(Diphenylaninl)(b)
Phenanthrene ND/ND ND ND ND ND
Pyrene ND/ND ND ND ND ND
1,1,4-Trichlaorohenzene ND/ND ND ND ND ND
2,3,7,8-Tetrachlorodibenzo— ND/ND ND ND ND ND
p-dioxin

See footnotes at end of table.

MW-bH W

£ 35535555533 335585555558558558585373

5§ 5585585533883

53888



TABLE E.9

RESULTS OF ANALYSES
FOR PYRIDINE AND QUINOLINE
GROUND WATER SAMPLES

SAMPLE IDENTIFICATION

T-1H-W
T-2H-W
T-3SH-W
T-3DH-W
T-4SH-W
T-4DH-W
T-6H~-W
T-7H-W
T-9H-W
C-9H-W
MW-1H-W
MW-1I-W
MW-1J-W
MW-2H-W
MW-21-W
MW-2J1-W
MW-3H-W
MW-3I-W
MW-9H-W
MW-9I-W
MW-12H-W
MW~-12I-W
MW-12J-W
MW-14H-W
MW-14T~-W
MW-14J-W

PYRIDINE

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ND
ND

PARAMETER

(I)ND indicates that the compound was not detected.

QUINOLINE

ND
ND
ND
ND
XD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



TABLE E.7
{Continued)

FOOTNOTES

(1)Concentration in ugf/l or parts per billion,

(Z)The indicated compound is incorrectly identified in Part C of NPDES Form 2C as 1,2-
dichloropropylene. However, the sample was screened for the presence of both compounds.

(B)ND indicates that the corresponding parameter was not detected.

(&dugn indicates that the corresponding compound was detected but its concentration was less
than the value indicated.

(S)Decomposes rapidly in water.

(6)Detected as compound in parentheses.
(Mconcentration in mg/l or parts per million.
(a)Sample not analyzed for metals.

(9)5 - compound was found at a concentration equal to or lesgs than the indicated value.
Compourids are reported as "less than or equal to' the indicated concentration because somé
compounds exhibit the same mass spectra and retention time and therefore cannot be resclved.

(10) e indicated sample was analyzed in duplicate.



TABLE E.8

RESULTS OF CHEMICAL ANALYSES
POLYCHLORINATED BIPHENYLS
GROUND WATER SAMPLES

SAMPLE POLYCHLOR INATED BIPHENYLS(123)
IDENTIFICATION mg/ 2 SOURCE AROCLOR
C-1H-W np(4) -
C~2H-W ND -
C-3H-W ND -
C~4H-W ND -
C-5SH-W ND -
C-6H-W ND -
C-TH-W ND -
C-8H-W ND -
C-9H-W 1s(3) -
C-10H-W ND -
C-12H-W ND -
C-13H-W ND -
CPPW-3H-W ND -
CPPW-4H-W ND -
CPPW-5H-W ND -
CPPW-6H~W ND -
MW~ 1H-W ND -
MW-1I-W ND -
MW-1J-W ND -
MW—2H~W ¥p/np(6) -
MW-2T-W ND/ND -
MW-2J-W ND -
MW-3H-W ND -
MW-31-W ND -
MW-4H-W ND/ND -
MAW-41-W ND/ND -
MW-5H-W ND -
MW-6H-W ND -
MW-7H~W ND -
MW-8H-W ND -
MW-9H-W ND -
MW~9T-W ND -
MW-10H-W ND -
MW-11H-W ND -
MW-111-W ND -
MW-12H-W ND -
MW-12TW ND -
MW-12J-W ND/ND -

MW-13H-W ND -



TABLE E.8

(Continued)
SAMPLE POYYCHLORINATED BreHeNyLs¢!)
IDENTIFICATION mg /1 SOURCE AROCLOR¢3)
MW~ 14H~W ND -
MW~ 141 -W ND -
MW= 14 J-H ND -
MW~ 1 SH-W ND -
MW-151-W ND -
MW~ 16H~W ND -
MW-17H-W ND -
MW-18H~W ND -
MW-181-W ND -
MW-18J~W ND -
PUMP #1 ND -
T-1H-W ND/ND -
T-26-W ND -
T-3DH-W ND -
T-3SH-W ND -
T~4DH-W ND -
T-4SH-W ND -
T-6H-W ND/ND -
T-7H-W ND/ND -
T-9H-W ND -
T-11H~W ND -
TPPW-1H-W ND -
TPPW-11-W ND -
TPPW-1J-W ND -
TPPW-2H-W ND -

(I)Hethod blanks were consistently <0,00]1 milligram per liter or part
per million polychlorinated biphenyl.

(2}

Reported values were not corrected for percent recovery, mg/f =
milligrams per liter or parts per millionm.

(3)A11 samples were screened for Aroclors 1016, 1221, 1232, 1242, 1248,
1254, and 1260, to determine whether PCBs were present and which
aroclor standards were required for instrument calibration. Specific
aroclors are given where results are quantified.

(A)ND indicates that PCBs were not detected. Detection limit is <0.001
milligram per liter or part per million.

(S)Insufficient sample was available to determine the indicated
parameter.

(6)Duplicate extractions and analyses were performed on the indicated
samples as part of the laboratory Quality Control program.



TABLE E.7
{Continyed)

SAMPLE [DENTIFICATION
PARAMETER
MW-3H W MW-II W MW-4H W MW=41 W MW-5H W MW-6H W

ACID EXTRACTABLE PRIORITY POLLUTANTS:(!)

2~Chlerophensl ND/ND ND ND ND ND ND
2,4=Dichlorophenot ND/ND ND ND ND ND ND
2,4-Dimethylphenol ND/ND ND ND ND ND ND
4.6-Dinitro-o~cresol ND/ND ND ND ND ND ND
2,4=Dinitrophenal ND/ND ND ND ND ND ND
2-Nicrophenol ND/ND ND ND ND ND ND
4~Nicrophenol ND/ND ND ND ND ND ND
p~Chloto-m=cresol <25/<2% ND ND ND ¥D ND
Pentachlorophenol ND/ND ND WD ND ND i
Phenol ND/ND ND ND ND ND ND
2,4,6-Trichlorophenol ND/ND ND ND ND ND ND
ACID AND BASE-NEUTRAL/
Tz POLLUTANTS : (1)

Aniline ND/ND ND ND ND ND ND
Benzoic Acid ND/ND ND ND ND ND ND
Benzyl Alcohol ND/ND ND ND ND 96 ND
4~Chloroaniline ND/ND NI ND ND ND ND
Dibengofuran N0/ ND ND ND ND ND ND
2=Methylnaphthalene ND/ND ND ND ND ND ND
1-Methylphenal ND/ND ND ND ND ND ND
4-Mechylphenol ND/ND ND ND ND ND ND
2-Nicroaniline ND/ND ND ND ND ND ND
3-Hitroaniline WD/ WD WD ND D ND ND
4-Niteoaniline ND/ND ND ND ND ND ND
2,4,5-Trichlorophenol ND/ND ND ND ND ND ND
METALS(7)

Aluninum 0,30 ND 0.40/0.36 0.44 - -
Antimony ND ND ND ND - -
Arsenic ND 0.012 0.024 0.024 - -
Barium 0.22/0.21 ¢.52 0.43 0.46 - -
Berylliuvm ND/ND ND ND ND - -
Boron ND/ND ND ND ND - -
Cadmium 0.008 0.005 ND ND/ND - -
Chromium ND 0.001 ND ND - -
Cobalt ND/ND ND ND ND - -
Copper ND ND 0,01/ND ND - -
Iron 1,0 13 0.58 0.13 - -
Lead ND ND ND ND - -
Manganese 12 4,4 4.9 5.5 - -
Mercury NI/ ND 0.0011 0.0012 ND - -
Kickel ND ND ND ND - -
Selenium 0.001 0.001 0.001 0.001 - -
Silver ND ND ND ND - -
Thallium ND NG o ND - -
Tin ND ND ND ND - -
Vanadium 0.10 0.29 ND ND - -

Zinc 0.04 0.03 ¢.01 0.02 - -



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

MW=7H W MW-BH W MW-9H W MW=9I W MW-1OH W MW-1LH W

VOLATILE PRIORITY POLLUTANTS:(I)

Acrolein ND ND ND ND/ND ND ND
Aceylonitrile ND ND ND ND/ND ND ND
Benzene <10 ND ND ND/<10 ND ND
Bromo form ND ND ND ND/ND ND ND
Carbon Tetrachloride ND ND ND ND/ND ND ND
Chlorobenzene <10 ND ND ND/ND ND ND
Chlorodibromomethane ND ND ND ND/ND ND ND
Chloroethane ND ND ND NG/ ND ND ND
2-Chloroethylvinyl ether ND ND ND WD/ ND ND ND
Chloroform WD ND ND NI/ ND ND ND
Dichlorobromomethane ND ND ND ND/ND ND ND
Dichiorodifluoromethane ND ND ND ND/ND ND ND
1,1-Dichloroethane ND ND ND ND/ND ND ND
1,2-Dichlorovethane ND ND ND ND/ND ND ND
l,1-Dichlorcethylene ND ND ND ND/ND ND ND
l,2-Dichloropropane ND ND ND ND/ND ND ND
l,3-Dich10ropropylene(2) ND ND ND ND/ND ND ND
Ethylbenzene ND ND ND ND/ND ND ND
Methyl bromide ND ND ND ND/ND ND ND
Methyl chloride ND ND ND ND/ND ND ND
Methylene chloride ND <i0 ND <10/ND ND WD
1,1,2,2=Tetrachloroethane ND ND ND ND/ND ND ND
Terrachlorcethylene ND WD ND ND/ND ND ND
Toluene <10 ND ND ND/ND ND ND
trans-1,2-Dichloroethylene ¥D WD ND ND/ WD ND HD
1,1,1-Trichloroethane ND ND ND ND/ ND ND ND
1,1,2-Trichloroethane ND ND ND ND/ND ND ND
Trichloroethylene ND ND ND ) ND/ND ND ND
Trichlorofluoromethane ND ND ND ND/ND \D ND
Vinyl Chloride D ND ND ND/ND ND ND
VOLATILE NONPRIORITY POLLUTANTg: (1)

Acetone ND ND ND ND/ND ND ND
2 Butanone ND ND ND ND/ND ND ND
Carbon disulfide ND ND ND ND/ND ND ND
2-Hexanone ND ND ND ND/ND ND ND
4-Methyl-2-pentanone ND ND ND ND/ND ND ND
Styrene ND WD ND ND/ND ND Nb
Vinyl acetate ND ND ND ND/ND ND ND
o~Xylene 27 ND ND ND/ KD ND ND

See footnotes at end of table.



TABLE =.7
(Continued)

SAMPLE IDENTIFICATION

PARAMETER
MW-TH W MW-BH W MW=-5H W MW-91 W MW-I10H W MW=-1H W

BASE-NEUTRAL EXTRACTABLE PRLORITY POLLUTANTS:(L)

Acenaphthene D ND D ND ND D
Acenaphthylene ND L ND ND N WD
Anthracene ND ND ND ND ND ND
Benzidine ND ND ND ND ND ND
Benzo(a)anthracene L1z L12 ND ND <10 ND
Benzola)pyrene ND ND D D ¥o ¥D
3,4=Benzofluoranthene ND WD ND ND ND ND
Benzolg,h,i)perylene ND ND ND ND ND ND
Benzo{k) fluoranthene ND ND ND ND ND ND
Bis(2-chloroethoxy)methane WD ND ND ND ND ¥D
Bia{2-chloroethy)ether ND ND ND ND ND ND
Bis(2-chloroisopropyl)ether ND ND D ND ND ND
Bis(chloromethyl)ether(5) ND ND ND ND ND ND
Bis{Z-ethylhexyl)phthalate Np n w0 ND ND ¥D
4-Beomophenyl phenyl ether ND ND ND ND ND ND
Butyl banzyl phthalate ND ND WD ¥D ND ND
2-Chloronaphthalene ND ND ND KD ND ND
4=Chlorophenyl phenyl ether ND ND ND ND ND ND
Chrysene L1z <12 ND ND <10 ND
pibenzo{a,h}anthracene ND ND ND ND ND ND
l,2-Dichlorobenzene ND ND ND ND ND ND
{,3-Dichlorobenzena o WD ND ND ND ND
1,4-Dichlorobenzene KD ND ND ND ND ND
3,3'-Dichlorobenzidine ¥D ND ND ND ND ND
Diechyl phthalate ND ND N ND ND L1
Dimethyl phthalace ND ND ND ND ND ND
Di-n~butyl phthalate ND Nb <10 <10 ND ND
2,4-Dinicrotoluene ND ND ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND ND ND
Bi-n-octyl phthalace ND WD ND KD ND ND
l,2-Diphenylhydrazine ND ND ND ND NG ND

(Azobenzene}(6)
Fluoranthene ND ND ND WD ND ND
Fluorene ND ND N ND ND ND
Hexachlorobenzene ND ND ND ND ND ND
Hexachlorobutadiene ND ND ND KD ND ND
Hexachlorocyclopentadiane ND ND ND ND ND ND
Hexachlaroethane ND ND ND ND ND ND
Indeno(1,2,3~cd)pyrene ND ND ND ND ND ND
Lsophorone ND ND ND ND ND ND
Naphthalene ND KD WD D ND ND
Nitrobenzene ND ND ND ND ND ND
N-Nitrosgdimethylamine ND ND ND ND ND ND
N-Nittosodi-n~propylamine ND ND ND ND ND ND
N-Nitrosodiphenylamine ND ND ND ND ND ND
(Diphenylamine)(s)

Phenanthrene ND ND ND ND ND ND
Pyrene ND ND 11 <10 ND ND
1,2,4=Trichlorobenzene ND WD ND ND ND N
2,1,7 A-Terrachlorodibenzo- ND ND ND ND ND ND

p~dioxin

See footnotes av end of table.



TABLE E.7
{Continyed)

SAMPLE IDENTIFLCATION
PARAMETER

Mé-TH § MW-BH W MW-9H W MW-9T W MW-10H W MW-11H W
ACID EXTRACTABLE PRIORITY POLLUTANTS: !

]

2-Chlorophenol

A
~a
w

2,4=Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-o—craesol
2,4-Dinitrophenocl

2-Nitrophenol

553353538538

4-Nitrophenol

A
o
WA

p-Chloro-m-cresocl
Pentachlorophenol
Phenol

55853555838

5555353588588
§ 5855885858383 5
5385853535383
5383538558535

5388

2,4,6-Trichlorophenol

ACID AND BASE~NEUTRAL/
EXTRACTAGLE WONPRIORLTY eoLLutants:(D)

Aniline

Benzoic Acid

Benzyl Alcohol
4-Chloroaniline
Dibenzofuran
2-Methylnaphthalens
2~Methylphenot
4~Methylphenol
1-Hitroaniline
J-Nitroaniline

4-Nitroaniline

E5555585588%83
5555555355388
5558555583888
5358585553533 8§8§35
5535838888838
8358535888588 ¢5

2,4,5=Trichlorophenct

METALS(T)

Al uminun - - - - - -
Antimony - - - - - -
Arsenic - - - - - -
Barium - - - - - -
Beryllium - - - - - -
Boron - - - - - -
Cadmium - - - - - -
Chromiurm - - - - - -
Cobalt - - - - - -
Copper - - - - - -
Iron . - - - - - -
Lead - - - - - -
Manganese - - - - - -
Mercury - - - - - -
Nickel - - - - - -
Selenium - - - - - -
Silver - - - - - -
Thallium - - - - - -
Tin - - - - - -
Vanadium - - - - - -

Zine - - - - - -



TABLE E.7
{Continued)

SAMPLE IDENTIFICATION
PARAMETER
Mé=111 W MW-I2H W MW-121 W MW-12J W MW-I3H W MW-14H W
VOLATILE PRIORITY POLLUTANTS: ‘!’

Acrolein ND ND ND ND ND ND
Acrylonitrile ND ND ND WD ND WD
Benzene ND 3700 4400 5600 260 ND
Bromoform ND KD ND ND ND ND
Carbon Tetrachloride ND ND ND ND ND ND
Chlorobenzene ND <to <10 <10 <10 ND
Chlorodibromomethane ND ND ND ND ND ND
Chlercechane ND ND ND ND ND ND
1=Chicroethylvinyl ether ND ND ND ND ND D
thloroform ND ND ND ND ND ND
Dichlorobromomethane ND ND <10 <10 ND ND
Dichlorodifluoromethane ND ND ND ND ND ND
i,1-Dichlorcethane ND ND ND ND ND ND
1,2-Dichloroechane ND ND ND ND 42 ND
1,1-Dichloroethylene ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND
1,3-Dichlnrapropylene(2) ND ND ND ND ND ND
Ethylbenzene ND 780 660 830 ND ND
Methyl bromide ND ND ND ND ND ND
Mathyl chloride ND ND ND ND ND ND
Mechylene chloride ND ND ND ND ND ND
1,1,2,2-Teatrachloroethane ND ND ND ND ND ND
Tetrachloroethylene ND ND ND ND ND ND
Toluene ND 24 470 1000 67 ND
trans-1,2-Dichloroethylene ND ND ND ND ND ND
1,1,1-Trichloroethane ND ND <10 ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND
Trichloroethylene ND ND ND ND ND ND
Trichlorafluoromethane ND ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND ND
YOLATILE NONPRIORITY POLLUTANTS: (1)

Acetone ND ND ND ND ND ND
2 Butanone ND ND ND ND ND ND
carbon disuifide WD WD WD WD ND ND
2-Hexanone ND ND ND ND ND ND
4-Methyl-2-pentanone ND ND 180 450 ND ND
Styrene ND 20 34 110 ND ND
Vinyl acerace ND ND ND ND ND ND
o-Xylene ND 370 410 1800 350 ND

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE TDENTIFICATION
PARAMETER
MW=-111I W MW-12H W MW-12I W MW-12J W MW-13H W MW-14H W

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS:“)

Acenaphthene ND 120 6§50/550 480 ND ND
Acenaphthylene Ly ND/ND Np HD Bl
Ancheacene D <35 €69/483 €240 ND ND
Benzidine ND ND ND/ND HD ND 4D
Benzo{a)anthracene ND ND ND/ND <10 ND ND
Benzo(a)pyrene ND ND ND/ND HD ND ND
3,4-Benzoflugranthene ND WD ND/ND D D D
Benzo{g,h,i)perylene ND HD ND/ND ND WD ND
Benzo{k) Eluoranchene ND ND ND/ND ND ND ND
Bis{2-chloroethoxy)methane ND L ND/ND ND ND ND
Bis{2-chtoroethyl)echer KD ND ND/ND ND ND ND
Bis(2-chlorgisoprapyl)ether ND ND WD/ ND ND WD WD
Bis(chloromethyl)ether(” ND ND ND/ND ND ND ND
Bis(2Z-ethylhexyl)phthalace 83 D ND/ ND ND ND ND
4=Bromophenyl phenyl ether ND ND ¥D/ND ND ND ND
Butyl benzyl phthalate ND ND ND/ND ND ND 4D
2-Chloronaphthalene ND Lt ND/ ND B ND WD
4~Chlorophenyl phenyl ether ND ND ND/ND ND ND D
Chrysene D D ND/ND <10 ¥D D
Dibenzo(a,h)anthracene ND ND ND/ND ND ND ND
1,2-Dichlorobenzene ND ND ND/ND ND ND ND
1,3-Dichlorobenzene ND ND ND/ ND ND ND ND
1,4-Dichlorobenzens ND ND ND/ND ND ND ND
3,3'-Dichlorobenzidine ND ND ND/ND ND ND ND
Diethyl phthalate ND ND ND/ND ND ND ND
Dimethyl phthalace ND ND ND/ND ND ND ND
Di-a-butyl phthalate ND ND ND/ND <10 ND ND
2,4-Dinitrotoluene ND ND ND/ND ND ND ND
1,6-Dinitrotoluene D ND ND/ND ND NO ND
Di-n-octyl phthalate ND ND ND/ND KD ND ND
1,2-Diphenylhydrazine ND ND ND/ND ND NB ND
(Azobenzene) (6)
Fluoranchene ND N <10/ND 12 ND ND
Fluorene ND <10 27/41 98 D i)
Hexachlorobenzene ND ND ND/ND ND ND ND
Hexachlorobutadiene ND ND ND/ND ND ND ND
Hexachlorocyclopentadiene ND ND ND/ ND ND ND ND
Hexachloroethane ND ND ND/ND ND ND ND
Indeno(l,2,3-cd)pyrene ND WD ND/ D WD ND ND
Isophorone ND ND ND/ ND ND ND ND
Naphthalene NP 3600 7500/ 7400 12,000 ND ND
Nitrobenzene ND ND ND/ND ND ND ND
N-Nitrosodimethylamine ND ND ND/ND ND ND ND
N-Nitrosodi-a-propylamine ND ND ND/ND ND ND ND
N-Nitrosodiphenylamine ND ND ND/ND ND ND ND
(Diphenylaminc)(s)
Phenanthrene ND <35 £69/<83 L3240 ND ND
Pyrene ND ND NB/<10 ND ND ND
1,2,4=Trichlorobenzene ND ND ND/ND ND ND ND
2,3,7,8-Tetrachlorodibenzo- ND ND ND/ND ND ND ND

p=disxin

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFLCATION
PARAMETER
MW-18H W Mw=18T W MW-18J W PUMP NO. !

BASE-NEUTRAL EXTRACTARLE PRIORLITY ?OLLUTANTS:(“

Acenaphthene ND ND/ND <10 2!
Acenaphthylene ND ND/ ND ND ND
Anthracene ND ND/ND ND <12
Benzidine ND ND/ND ND ND
Benzo{a)anthracene ND ND/ND ND ND
Benzo{a)pyrene ND ND/ND ND ND
3,4-Benzoflucranthene ND ND/ND ND ND
Benzo(g,h,i)perylene WD ND/ND ND ND
Benzo(k) fluoranthene ND ND/ND ND ND
Bis(2~chloroethoxy)methane ND ND/ND ND ND
Bis(2-chloroethyl)ether ND ND/ND ND ND
Bis(2~chloroisopropyl)ether ND ND/ND ND ND
Bis(chlorome:hyl)e:her(” ND ND/ND ND ND
Bis(2-ethylhexyl)phthalate ND o/ 8D ND ND
4-Bromophenyl phenyl ether ND ND/ND ND ND
Butyl benzyl phthalate <10 ND/<LO ND ND
2-Chloronaphthalene ND ND/ND ND ND
4=Chlorophenyl phenyl ether ND ND/ND ND ND
Chrysene ND ND/ND ND ND
Dibenzo(a,h)anthracane ND ND/ND ND ND
1,2-Dichlorobenzene ND ND/ND ND ND
1,3-Dichlorobenzene ND ND/ND ND ND
l,4-Dichlorobenzene ND ND/ ND ND ND
3,3'-Dichlorobenzidine ND ND/ND ND ND
Diethyl phthalate ND ND/ND ND ND
Dimethyl phthalate ND ND/HD ND ND
Di-n=buryl phthalace ND ND/ND ND ND
2,4~Dinitrotoluene ND ND/ND ND ND
2,6-Dinitrotoluene ND ND/ND - ND ND
Di-n-octyl phthalate ND <10/ND ND ND
|,2-Diphenylhydrazine ND ND/ ND ND ND
(Azobenzene)(®)
Fluoranthene ND ND/ WD WD <10
Fluorene ND ND/ ND ND <10
Rexachlorobenzene ND KD/ ¥D WE WD
Hexachlorobut adiene ND ND/ND ND ND
Hexachlorocyclopentadiene ND HD/ WD 1) ND
Hexachloroethane ND ND/ND ND ND
Indenc{l,2,3-cd)pyrene WD ND/ND ND ND
Isophorane ND ND/ND ND ND
Waphthalane ND ND/ND ND ND
Nitrobenzene ND ND/ND ND ND
N-Nitrosodimethylamine ND o/ Wn ND ND
N-Nitrosodi-n-propylamine ND ND/ND ND ND
H-Nitrosodiphenylanine ND ND/ND ND ND
(Diphenylamine)tﬁ)

Phenanthrene WD Mo/ ND L] <12
Pyrene ND ND/ND ND

1,2,4-Trichlorabenzene ND ND/ND D ND
2,3,7,8-Tetrachlorodibenzo- ND ND/ND ND ND

p-dioxin

See footnotes st end of table.



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER

WA-188 W MW-1BI W MW-1BJ W PUMP NO. |
ACID EXTRACTABLE PRIORITY POLLUTANTS: !

2-Chlocophenol ND ND/ND ND ND
2,4-Dichlorophensl ND ND/ND ND ND
2,4=-Dimethylphenol ND ND/ND ND ND
4,6-Dinitro-o~cresal ND ND/ND ND ND
2,4-Dinicrophenol ND ND/ND ND ND
2-Nitrophenol ND ND/ND ND ¥D
4=Nicraphenot ND ND/ <25 D HD
p-Chloro-m~cresol ND ND/ND ND ND
Pentachlorophenol ND ND/ND ND ND
Phenol ND ND/ND ND ND
2,4,6-Trichlorophensl ND ND/¥D ND ND
ACID AND BASE-NEUTRAL/

EXTRACTABLE NONPRIOHITY PoLLuTANTS:(1)

Aniline ND NU/ ND ND ND
Benzoic Acid ND ND/ND ND ND
Benzyl Alcohol ND ND/ND ND ND
4~Chloroaniline ND WD/ ND ND ND
Dibenzofuran ND ND/ND ND ND
2~-Methylnaphthaltene ND ND/ND ND ND
2~Methylphenol Yo HD/ND ] ¥D
4-Methylphenol ND ND/ND ND ND
2-Nitroaniline ND ND/ND ND ND
3-Hitroaniline WD wo/ N0 L] HD
4-Nitroaniline ND ND/ND ND ND
2,4,5-Trichlorophenol ND ND/ND ND ND
uETALS(?) - - - -
Aluminum - - - -
Antimany - - - -
Arsenic - - - -
Barium = - - -
Beryllium - - - -
Boron - = - -
Cadmium - - - -
Chromium - - - -
Cobalt - - - -
Copper - - - -
Iron - - - -
Lead - - - -
Manganese - - - -
Mercury - - - -
Nickel - - - -
Selanium - - - -
Silver - - - -
Thallium - - - -
Tin - - - -
Vanadium - - - -

Zinc - - - -



TABLE E.7
(Cont inued)

SAMPLE TDENTIFICATION

PARAMETER
Mi=11T W MW-17H W MW=121 W MW-12J W MW-13H W MW-14H W

ACID EXTRACTABLE PRIQRITY POLLUTANTS: X
2-Chlorophenol ND HD ND/ND ND ND ND
2,4=Dichlorophenot ND ND ND/ND ND <23 ND
2,4=Dimethylphenol ND 1700 4100/3200 690 ND ND
4,6-Dinitro-o-cresol ND ND ND/ND ND ND ND
2,4-Dinitrophenol ND ND ND/ND ND ND ND
2-Nitrophenol ND ND NB/ND ND ND ND
4-Nitcophenol ND ND ND/ND ND ND ND
p-Chloro-m-cresol ND ND ND/ND ND ND ND
Pentachlorophens! ND NIy ND/ND ND ND ND
Phenol ND ND ND/ND ND <25 ND
2,4,6-Trichlorophenol ND ND ND/ND ND <25 ND
ACID AND BASE-NEUTRAL/
EXTRACTABLE NONPRIORITY poLLyTants:(l)
Aniline ND ND ND/ND ND ND ND
Benzoic Acid WD ND ND/ND ND ND ND
Benzyl Alcohol ND ND ND/ND ND ND ND
4-Chloroaniline ND ND ND/ND ND ND ND
Dibenzofuran ND 15 90/71 230 ND ND
2-Methylnaphthalene ND 180 690/430 550 ND ND
2~Methylphenal ND ND ND/ND ND ND ND
4-Mechylphenaol ND ND 1200/5800 39,000 ND ND
2-Nitroaniline ND ND NG/ ND ND ND ND
3-Nitroaniline ND ND ND/ND ND ND ND
4~Hitroaniline ND ¥D MD/ ND WD ¥D ND
2,4,5-Trichlotophenol ND ND ND/ NP ND ND ND
METALS(T)
Aluminum - 0.40 0,30 0,20 Q.26
Antimony - ND ’ ND ND - ND
Arsenic - 0.047 0.059 0,047 - ND
Barium - 1.7 t.8 1.5 - 0.40
Beryllium - ND ND ND - ND
Boron - ND ND ND - ND
Cadmium - ND ND ND - 0.001
Chrowium -~ 0.00]1 ND ND - ND
Cobater - ND ND ND - ND
Copper - 0.01 ND 0.01 - 0,33
Iron - 45/45 48 7 - Q.07
Lead - ND ND ND - ND
Manganese - 5.8 3.0 5.6 - 1.9
Mercury - 0.0002 ND ND - ND
Nickel - ND ND ND -
Selenium - ND ND ND - 0.022
Silver - ND ND ND -
Thallium - ND ND ND - ND
Tin - ) D ND - ND
Vanadium - ND/ND ND 0.10 - ND

Zine - 0.03/0.03 0.05 0,10 - 1.4



TABLE E.7/
(Continued)

SAMPLE IDENTIFICATION
FPARAMETER
MW=141 W MW-14J W MW-15H W MW-151 W MW-16H W MW-L7H W

VOLATILE PRIORITY POLLUTANTS: '’

Acrolein

Acrylonitrite

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2~Chloroethylvinyl echer
Chloroform
Dichlorobromomethane
Dichloredifluoromechana
1,1-Dichloroethane
1,2=Dichloroethane
1,1=-Dichloroethylene
l,2-Dichloropropane
l.J-Dichloropropylene(Z)
Ethylbenzene

Methyl bromide

Methyl chloride

Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans-1,2-Dichlorosthylene
1,1,1-Trichloroethane
1,l,2-Trichloroethane

Trichloroethylene

5338535353555 55558533858353535853834573

Trichlorofluoromechane

5 855555585585 3558335555853855835558585
553558535585 855585358535353833553358585355583538
8§ 8383535555885 5835858885855855833533
3583585385585 58335885585853533535558353533
5558338353555 358333588558588585358383%38

Vinyl Chloride ND

VOLATILE NONPRIORITY POLLUTANTS: (1}

Acetone ND ND ND ND ND ND
2 Butanone W L ND o ¥b ND
Carbon disulfide ND ND ND ND ND ND
1-Hexanone ND ND ND ND ND ND
4-Methyl-2-pentanone ND ND ND ND ND ND
Styrene ND ND ND ND ND ND
Viayl acetate ND NB ND ND ND ND
o-Xylene ND ND ND ND ND ND

See footnotes at end of table.



TABLE E.7
(Continued)

SAMPLE [DENTIFICATION

PARAMETER
MW—141 W MW=14J W MW-15H W MW-151 W MW-16H W MW-17H W

BASE-NEUTRAL EXTRACTABLE PRICRITY POLLUTANTS:(L)

Acenaphthene ND ND/ND ND/ND ND ND ND
Acenaphthylene ND ND/ND ND/ ND ND ND ND
Anthracene ND ND/ND ND/ND ND ND ND
Benzidine ND ND/ND ND/ND ND ND ND
Benzo{a)anthracene ND ND/ND ND/ND <132 ND ND
Benzo{a)pyrene ND ND/ND ND/ND WD ND ND
1,4-Benzofluoranthene ND ND/ ND ND/ND ND ND ND
Benzo{g,h,i)perylene ND NI/ ND ND/ND ND ND ND
Benzo{ k) fluoranthene ND ND/ ND ND/ND ND ND ND
Bis(2-chloroethoxy)methane ND ND/ND ND/ND ND ND ND
Bis(2-chloroethyl)ether ND ND/ ND ND/ND ND ND ND
Bis{2-chloroisopropyl)ether ND ND/ ND HD/ND ND ND ND
Bis(chloromethyl}ether(s? ND ND/ ND ND/ 8D ND ND ND
Bis(2-ethylhexyl)phthalate ND ND/ ND ND/100 ND D ND
4-Bromophenyl phenyl ether ND ND/ ND ND/ND ND ND ND
Butyl benzyl phthalate ND ND/ND ND/ND ND 10 ND
2-Chloronaphthalene ND ND/ ND ND/ND ND ND ND
4-Chlorophenyl phenyl ether ND ND/ND ND/ND ND ND ND
Chrysene ND ND/ ND ND/ ND <l0Q ND ND
Dibenzo{a,h}anthracene ND ND/ND ND/ND ND ND ND
1,2-Dichlorobenzene ND ND/ND ND/ND ND ND ND
1,3-Dichlorobenzene ND ND/ ND ND/ND ND ND ND
1,4-Dichlorobenzene ND ND/ND ND/ND ND ND ND
3,3"-Dichlorobenzidine ND ND/ND ND/ ND ND ND ND
Diethyl phthalate ND ND/ ND ND/ND ND ND ND
Dimethyl phthatlate ND ND/ND ND/ND ND ND ND
Di-n=butyl phthalate ND ND/ND ND/ND ND ND ND
2,4-Dinitrotoluene ND ND/ND ND/ND ND ND NI
2,6-Dinitrotoluene ND ND/ND ND/ND ND ND ND
Di-n-octyl phthalate ND ND/ND ND/ ND ND ND ND
1,2-Diphenylhydrazine ND ND/ND ND/ND ND ND ND

(Azobenzene) (§)
Fluoranthene ND ND/ND <l0/ND ND ND ND
Fluorene ND ND/ND ND/ND ND ND ND
Hexachlorobenzene ND ND/ND ND/ND ND ND ND
Hexachlorobutadiene ND ND/ND ND/ND ND ND ND
Hexachlorocyclopeantadiene ND ND/ND ND/ND ND D ND
Hexachloroethane ND ND/ND ND/ND ND ND ND
Indeno(l,2,3-cd}pyrene ND ND/ND ND/ND ND ND ND
ILsophorona ND ND/ND ND/ND ND ND ND
Naphthalene ND ND/ND ND/ND ND ND ND
Nitrobenzene ND ND/ND ND/ND ND ND ND
N-Nitrosodimethylamine ND ND/ ND ND/ND ND ND ND
N-Nitrosodi-n-propylamine ND ND/ND NB/ND ND ND ND
N-Nitrosodiphenylamine ND ND/ND ND/ND ND ND ND
(Diphenylanine)‘b)

Phenanthrene ND ND/ND ND/ND ND ND ND
Pyrene ND ND/ ND ND/ND ND ND ND
1,2,4=Trichlorobenzene ND ND/ND ND/ND ND ¥D KD
2,3,7,8-Tetrachlorodibenzo- ND ND/ND ND/ND ND ND ND

p=diaxin

See footnores at end of table,



TABLE E.7
{Continued)

SAMPLE [DENTIFICATION
PARAMETER

MW=14T W MW-147 W MW-15H W MW-151 W MW-16H W MW-17H W

AC1D EXTRACTABLE PRIORITY POLLUTANTS: !’

2-Chlorophenol ND ND/ ND ND/ND ND ND D
2,4-Dichlorophencl ND ND/ND ND/ND ND ND ND
2,4-Dimethylphenol 'ND ND/ND WD/ ND ND ND ND
4,6-Dinitro-o-cresol ND ND/ND ND/ ND ND ND ND
2,4-Dinitrophenoi ND ND/ ND ND/ NI D ND ND
2-Nitrophenol ND ND/ND ND/ND ND ND ND
4-Nittophenol ND ND/ND ND/ND ND ND ND
p~Chloro-m=cresol ND ND/ND ND/ND ND ND NO
Pentachlovophenal ND ND/HND ND/ND ND ND ND
Phenol ND ND/ ND WD/ ND ND ND ND
2,4,6-Trichlorophenol NB ND/ND ND/ WD ND ND ND
ACID AND BASE-NEUTRAL/
ABLE POLLUTANTS : (1)

Aniline NB ND/ND ND/ND ND ND ND
Benzoic Acid ND ND/ N WD/ ND ND ND ND
Benzyl Alcohel ND ND/ND ND/ND ND ND ND
4=Chloroaniline ND ND/ND ND/ND ND ND ND
Dibenzofuran ND ND/ND ND/ND ND ND ND
Z-Methylinaphthalena ND ND/ND ND/ND ND ND ND
2-Methylphenol ND ND/ND ND/ND ND ND ND
4-Methylphenol ND ND/ND ND/ND ND ND ND
2-Nitroaniline ND ND/ND ND/ND ND ND ND
3-Nitroaniline ND WD/ ND D/ ND ND ND ND
4-Nitroaniline ND ND/ND NB/ND ND ND ND
2,4,5~Trichlorophenol ND NB/ND ND/ND ND ND D
mETALS )

Aluminum 0.38 = = - - -
Ant idony ND - - - - -
Arsenic ND - - - - -
Barium 0.22 - - - - -
Beryllium ND - - - - -
Boron ND - - - - -
Cadmium ND - - - - -
Chromium ND - - - - -
Cobalt ND - - - - -
Copper 0.01 - - - - -
Iron 0.05 - - - - -
Lead ND - - - - -
Manganese 3.4 - - - - -
Mercury ND - - - - -
Nicket <0.03 - - - - ~
Selenium 0.010 - - - - -
Silver ND - - - - -
Thallium ND - - - - -
Tin NB - - - - -
Vanadium 0.43 - - - - -

Zine 0.07 - - - - -



TABLE E.7
(Continued)

SAMPLE IDENTIFICATION
PARAMETER
MW-16H W MW-181 W MW-1BJ W  PUMP No. 1
VOLATILE PRIORITY POLLUTANTS:(l)

Acrolein

Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chlaroechylvinyl echer
Chloroforwm <10
Bichlorobromomethane
Dichlorodifluoromethane
l,1=-Dichlorcechane
l,2-Dichloroethane
I,1-Dichloroethylene
l,2-Dichloropropane
l.J—Dichloropropylenetz)
Ethylbenzene

Mechyl bromide

Methyl chloride
Methylene chloride

1,1,2,2-Tetrachloroethane

3533555555333 -¢2

Tetrachloroathylene

~
—
=

Toluene

5855535535855 8555853553555558588%38%5

trans-1,2-Dichloroethylene

”~
—_
(=]

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichlorcethylens
Trichlorofluoromethane

Vinyl Chloride

3355355555858 35555835858558553588868283
5§ 53855555858 5558555855555588858%3%8

583538
555585

VOLATILE NONPRIOWITY POLLUTANTS: (1)

Acetone

1 Butanone

Carbon disulfide
2-Hexanone
f-Methyl-2-pentancne
Styrene

Vinyl acecate

5353535533
5553555553
55535555
533322858

o=Xylene

See footnotes at end of table,



SAMPLE

IDENTIFICATION

CG-3G
CG-4C

CH~3H
CG-4H
€-13G

CG-31
CG-41

CG-3J
CG-4J

CG-3K
CG-4K

CG-3L
CG-4L

SAMPLING

DATE

04/84
04/84

05/84
05/84
05/84

06/84
06/84

07/84
07/84

08/84
08/84

09/84
09/84

TABLE E.10

NIA
i

mg/ %

<0.05/<0.05¢2,3)

<0.05/<0.05

0.16/0.18
0.15
2.2

0.08/0.08
0.08

0.08/0.06
ND

ND/ND
ND/ND

ND/ND
ND

RESULTS OF CHEMICAL ANALYSES
COAL GROVE GROUND WATER SAMPLES

PARAMETERS
TOTAL
CHLORIDE CYANIDE
mg/% mg/ 4
30/30 <0.02/<0.02
30/31 <0.02/<0.02
8.3 <0.02
31/33 <0.02
190 <0.02
71/71 ND/ND
32/32 ND
54/55 ND/ND
31/31 ND
77/176 ND/ND
25 ND
78/79 ND
35/35 ND/ND

(l)mg/¢ = milligrams per liter or parts per million.

(2)1pe indicated sample was analyzed in duplicate.

(3 )"<II

was less than the value indicated.

(A)ND indicates that the corresponding parameter was not detected.

PHENOLICS
mg/ e

0.022
0.040

0.010/0.012
<0.005
0.010/0.012

0.010/0.006
ND

©.012/0.015
0.009/0.010

ND/ND
ND

ND
0.009/0.008

indicates that the corresponding parameter was detected, but its concentration

BENZENE
mg/ 4

<0.010
<0.010
npl4)

ND
ND/ND

ND/ND
ND

ND/ND
ND

ND/ND
ND

ND/ND
ND



TABLE £.11

RESULTS OF CHEMICAL ANALYSIS
COAL GROVE - GROUND WATER SAMPLES

SAMPLE IDENTLFICATLON

PARAMETER

CG-3M  CG-4H  C-136  CG-3I cG-41
YOLATILE PRIORITY POLLUTANTS: !’ MAY 1984 JUNE 1984
Acrolein w¢d) Np/ND %) wp/wD

NB/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/WD ND/ND
ND/ND ND/ND
ND/ND NDB/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
D/ WD ND/ WD
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ¥D/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ND
ND/ND ND/ ND
ND/ND ND/ND
ND/ND D/ ND
ND/ND ND/ND

Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Dichlorobromomethane
‘Dichlorodifluoromerhane
1,l-0ichlorgechane
1,2=Dichloroethane
l,l1-Dichloroechylene
1,2-Dichloropropane
1,3-Dichlor0pr0pylene(2)
Ethylbenzene

Methyl bromide

Methyl chloride
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
l1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Trichlovofluoromethane

i 5555855588558 8585838385888885855¢88
8 5885835588888 85835358358558383855585353%838%8
8888385858658 853538588835833355585885

Vinyl Chloride

VOLATILE NONPRIORITY POLLUTANTS:(1)

Acetone —e) - bt - -
2 Butanone ND ND ND/ND ND/ ND ND
Carbon disulfide ND ND ND/ND ND/ND ND
2-Hexanone ND ND ND/ ND ND/ND ND
4-Methyl-2-pentanone ND ND ND/ND ND/ND ND
Styrene ND ND ND/ND ND/ND ¥D
Vinyl acetate ND ND ND/ ND ND/ND ND
o-Xylene ND ND ND/ND ND}/ ND ND

See footnotes at end of table.



TABLE E.11
{Continued)

SAMPLE [DENTIFICATION
PARAMETER
CG-4H C-13G CG-31 CG-41
MAY 1984 JUNE 1384

[ =]
?
At
m

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS:(l)

Acenaphthene ND/ND ND/ND
Acenaphthylene ND/ND ND/ND
Aunthracene ND/ ND ND/ND
Benzidine ND/ ND ND/ND
Benzo(a)anthracene ND/ ND ND/ND
Benzofalpyrene ND/ND ND/ND
3, 4-Benzofluoranthene ND/ ND ND/ ND

ND/ND ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
ND/ND ND/ND
wn/<1a‘8¢ro/¢la
ND/ND  ND/ND
ND/ND ND/ND
ND/ND  ND/ND
ND/ND NB/ND
NO/ WD NB /3D
MD/ND  ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
WD/ND  ND/ND
ND/ND  ND/ND
ND/ND  ND/ND
33/64  ND/ND
ND/ND  ND/ND
- ND/ND  ND/MD

Benzo(g,h,1)perylene
Benzo(k)} fluoranthene
Bis(2-chloroethoxy)methane
Bis(2Z-chlorvethyl)ether
Bis{2Z-chloroisopropyl)ether
Bis(chloromethyl)ether(ﬁ)
Bis(2-ethyihexyl)phchalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4=Chlorophenyl pheny! ether
Chrysene
Dibenzo{a,h)anthracene
1,2-Dichlorobenzene
1,3-Dichlorobenzene

| ,4-Dichlorobenzene
3,3'=dichlorobenzidine
Diethyt phthalate

Dimethyl phthalate

S 5535, 555533558558 53855553535555%538

Di-n-butyl phthalace .-

2,4=Dinitrotoluene

5338355555558 :535555353555558535

21.6-Dinitrotoluene

5§ 5855353355885 58585385553553555588585883658

Di~n=octyl phthalate ND/ND ND/<10 <10
1,2=-Diphenylhydrazine ND/ND ND/ ND ND
(Azobenzene) (7}
Fluoranthene ND ND ND/ND ND/ND ND
Fluorene N ND ND/¥D HD/ KD D
Hexachlorobenzene ND ND ND/ND ND/ND ND
Hexachlorobutadiene ND ND ND/ND ND/ND ND
Hexachlorocyclopentadiene ND ND ND/ND ND/ND ND
Hexachloroethane ND ND ND/ND ND/ND ND
Indenoll,2,3-cd)pyrene WD 2)4] ND/ND ND/ND ND
lsophorone ND ND ND/ND ND/ND ND
Naphthalene ND ND ND/ND ND/ ND ND
Nitrobenzene ND ND ND/ND ND/ND ND
N-Nitrosodimechylamine ND ND ND/ ND ND/ND ND
N-Nitrosodi-n-propylamine ND ND ND/ ND ND/ ND ND
N-Nitrosodiphenylamine ND ND ND/ND ND/ ND ND
(Diphenylamine)(F)
Phenanthrene ND ND ND/ND ND/ND ND
Pytene ND ND ND/ND ND/ND ND
1,2,4-Trichlorobenzene ND ND ND/ND ND/ND ND
2,3,7,8-Tetrachloroedibenzo- ND ND ND/ND ND/ND ND

p-dioxin

See foptnotes at end of table.



TABLE E.li
{Continued)

SAMPLE [DENTIFICATIIN

PARAMETER
CG-3 €G-4H c-13¢ cG-3I CG=41
ACID EXTRACTABLE PRIORITY POLLUTANTS:‘!) MAY 1984 MAY 1984 MAY 1984 JUNE 1984  JUNE 1984
2-Chlaroephenol ND ND ND/ND ND/ WD ND
2,4~Dichlocophenal ND ND ND/ND ND/ND ND
2,4-Dimethylphenal ND ND ND/ND WD/ WD ND
4,6=Dinitro-o-cresol ND ND ND/ND ND/ND ND
2,4-Dinicrophenol ND ND ND/ND ND/ND ND
2-Nitrophenol ND ND ND/ND ND/ND ND
4-Nitrophenol ND ND ND/ND N/ ND ND
p-Chloro-m=cresol ND ND ND/ND ND/ND ND
Pentachlorophenal ND ND ND/ ND ND/ ¥D ND
Phenol ND ND ND/ND ND/ND ND
2,4 ,6-Trichloraphenol ND ND N/ ND ND/ND o
ACID AND BASE-NEUTRAL/
EVTRACTASLE NONPRIORITY POLLUTANTS: (!
Aniline ND ND ND/ND ND/ ND ND
Benzoic Acid ND ND ND/ND ND/ WD ND
Benzyl Alcohol ND ND ND/HD ND/ND ND
4-Chloroaniiine ND ND ND/ ND ND/ND ND
Dibenzofuran ND ND WD/ ND ND/ND ND
2=-Mechylnaphthalene ND ND ND/ND ND/ND ND
2-Methylphencl ND ¥D ND/ND ND/ND WD
4-Methy!phenol ND ND ND/ ND ND/ ND ND
2-Nitroaniline ND ND ND/ND ND/ND NG
3-Nitroaniline ND ND ND/ ND ND/¥D ND
4-Nitroaniline NG ND WD/ ND NO/ND ¥D
2,4,5-Trichlorophenol ND 1) ND/ND ND/ND ND
YETaLS(S?
Aluminum 0.26/0.26 0.36 <0.10 3.52/0,57 3.29
Antimeny <0.01 <0.017/<0.01 <0,01 ¥D/ND ND
Arsenic <0.001/<0.001 <0.001 <0.001 ND/ ND ND
Barium 0.11/0.08 .38 0.28 0.13/0.12 9.17
Beryliium <0.01 <0.01/<0.01 <0.01 ND/ ND ND
Boron 0.20 <0.10 <0.10/<0.10 ND/ND ND
Cadmium <0.001 €0.001/<0.001 <0.001 0.005/9.005 NG
Chromium 0.005 0.061/0.068 0.038 0.12/0,12 3,076/0.0%6
Cobalt 0.15/0.14 0,12 0.06 ND/ND ND
Copper 0.06/0.04 0.05% 0.06 0.20/0.20 0.04
Iron 0.11/0.05 ¢.31 1.3 2.67/0,45 2.35
Lead 0.92/0.98 <0.01 €0,01/¢0.01 ND/ ¥D ND
Manganese 0.18/0.21 0.17 2.2 3,29/0.28% y.27
Mercury <0.0002 <0,0002/<0.0002  <0.0002 7,0007/0,000% D
Nickel 0.12/0.11 0.10 0.20 AL IEY Sa19
Selenium 0,001 <0.001/<0.001 <0.001 T/ ND D
Silver 0.004 0,001 <0.001 3,008/7.:C8 D/ ND
Thallivm <0.001 <0.001/<0.001 <0.01 ¥D/ND 5D
Tin 0.30/0.30 0.40 0.20 ND/ND D
Vanadium €0.10 €0.10/<0.10 0.17 NI/ 4D ND

Zinc 0.67/0.6% 0.72 1.2 20000 Bt



TABLE E. 11l
{Continued)

SAMPLE IDENTIFICATION

PARAMETE R
cG-3J Ce=4J CG-3K CG-4K CG-3L CG-4L

VGLATILE PRIORITY POLLUTANTS: !’ JULY 1984 AUCUST 1984 SEPTEMBER 1984
Acrolein ND/ND NG ND/ND ND ND/ND ND
Acrylonitrile ND/ND ND ND/ND ND ND/ND ND
Banzene ND/ ND ND ND/ND ND ND/ND ND
3romo fora ND/ND ND ND/ND ND ND/ND ND
Carbon Tetrachloride ND/ ND ND ND/ND ND ND/ND ND
Chlorobenzene ND/ND ND ND/ND ND ND/ND ND
Chlorodibromomethane ND/ND ND ND/ND ND ND/ ND ND
Chlorcethane ND/ND ND ND/ND ND ND/ND ND
2-Chlorgethylvinyl ether ND/ WD ND ND/ND ND ND/ND ND
Chloroform ND/ND ND ND/ND ND ND/ND ND
Dichlorobromomethane ND/ND ND ND/ND ND ND/ND ND
Dichlorodifluoromethane NB/ND ND ND/ND ND NB/ND ND
l,1=Dichioroethane ND/ND ND D/ ND ND WD/ ND ND
1,2-Dichlotoethane ND/ND ND ND/ND ND ND/ND ND
I,1-Dichloreecrhylene ND/ND ND ND/ND ND ND/ND ND
1,2-Dichloropropane ND/ND ND ND/ND ND ND/ND ¥D
1,3-Dichloropropylene(?’ ND/ND ND ND/ND ND ND/ND ND
Ethylbenzene ND/ND ND ND/ND ND ND/ND ¥D
Methyl bromide ND/ND ND ND/ND ND ND/ ND ND
Methyl chioride ND/ NDB ND ND/ND ND ND/ND ND
Mechylena chloride ND/ND ND HD/ND ND <10/<10 <10
1,1,2,2-Tetrachloroethane ND/ND ND <10/ND ] ND/ND ND
Tetrachloroethylene ND/ND ND NB/ND ND ND/ MD ND
Toluene ND/ND ND ND/ND ND ND/ND ND
trans-1,2-Dichloroethylene ND/ND ND ND/ ND ¥D ND/ND \D
1,1,1-Trichloroethane ND/ND ND ND/ND ND ND/ND NG
1,1,2=Trichloroethane ND/ND ND ND/ND ND ND/ ¥D ND
Trichloroethylene ND/ND ND ND/¥D ND ND/MD ND
Trichlorofluoromethane ND/ND ND ND/ XD ND ND/ ND ND
Vinyl Chloride WO/ WD ND WD/ ¥D D ND/NKD ND
VOLATILE NONPRIORITY POLLUTANTS:(I)

Acetone - - - - ND/ND ND
2 Butanone ND/ND ND ND/ND ND ND/ND ND
Carbon disulEide ND/ KD ND ¥D/ND D ND/ND ND
2-Hexanone ¥D/ND ND ND/ND ND ND/ND ND
4-Methyl-2-pentanone ND/ND ND ND/ND ND ND/ND ND
Styrane ND/ND ND ND/ND ND ND/ND ND
Vinyl acetate ND/ND ND ND/ ND ND ND/MND ND
o-Xylene ND/ND ND <10/ND ND ND/ND ND

See footnotes at end of table,



TABLE E.LL
(Continued)

SAMPLE IDENTIFICATICN

PARAMETER
CG-3J CG=4J Ce-3IK CG-4K CG-3L CG=4L
BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS: ") JULY 1984 AUGUST 1984 SEPTEMBER 1984
Acenaphthene ND ND/ ND ND ND/ND ND/ND ND
Acenaphthylene ND ND/ND ND ND/ND ND/ND ND
Anthracene ND ND/ND ND ND/ND ND/ND ND
Benzidine ND ND/ND ND ND/ND ND/ND ND
Benzo(a)anthracene ND ND/ND ND ND/ND ND/ND ND
Benzo{a)pyrene ND ND/ND ND ND/ND ND/ND ND
3,4~Beazofluoranthens ND ND/ND ND ND/ND ND/ND ND
Senzo(g,h,i)perylene ND ND/ND ND ND/ND ND/ND ND
Benzo(k) fluoranthene ND ND/ND ND ND/ND ND/ND ND
Bis{2-chloroethoxy)methane ND ND/ND ND ND/ND NB/ND ND
Bis{2-chloroethyl)ether ND ND/ND ND ND/ND ND/ND ND
Bis{2-chloroisopropyl)ether ND ND/ND ND ND/ND ND/ND WD
Bis(chloromethyl)ether 8} ND ND/ND ND ND/ ND ND/ KD ND
Bis{2-ethylhexyl)phthalate ND Nb/¥D ND ND/ND NB/<10 <10
4~Bromophenyl phenyl ether ND ND/ND ND ND/ND ND/ND ND
Butyl benzyl phthalate ND ND/ND ND ND/ND <10 ND
2-Chloronaphthalene ND ND/ND ND ND/ND ND/ ND ND
4-Chlorophenyl phenyl ether ND ¥D/ND ND ND/ND ND/ND ND
Chrysene ND ND/ND ND ND/ND ND/ND ND
Dibenzo{a,h}anthracene ND ND/ND ND ND/¥D ND/ND ND
I,2-Dichlorobanzene ND ND/ND ND ND/ND ND/ND ND
1,3-Dichlorobenzene ND ND/ND ND ND/ND ND/ND ND
1,4-Dichlarcbenzene ND ND/ND ND ND/ND ND/ND ND
3,3'-Dichlorobenzidine ND ND/ND ND ND/ ND ND/ ND ND
Diethyl phthalate ND ND/ND ND ND/WD ND/ND ND
Dimethyl phthalate ND ND/ND ND ND/ND ND/ ND ND
Di-n-butyl phthalate ND ND/ND ND ND/ND <10/<10 <10
2,4=Dinitrotoluene ND ND/ND ND ND/ND ND/ND ND
2,6-Dinitrotoluene ND ND/ND ND ND/ND ND/ND ND
Di-n-octyl phthalate ND ND/ND ND ND/<10 ND/<10 ND
1,2-Diphenylhydrazine ND HD/ND ND ND/ND ND/ND ND
(Azobenzene)(”
Fluoranthene ND ND/ND ND ND/ND ND/ND ND
Fluorene ND ND/ND ND ND/ND ND/ND ND
Hexachlorobenzene ND ND/ND ND ND/ND ND/ND ND
Hexschlorobutadiene ND ND/ND ND ND/ND ND/ND ND
Hexachlorocyclopentadiene ND ND/ND ND ND/ND ND/ND ND
Hexachlorosthane ND ND/ND ND ND/ND ND/ND ND
tndeno(1,2,3-cd)pyrene ND ND/ND ND ND/ND ND/ND ND
Isophorone ND ND/ND ND ND/ND ND/ND ND
Naphthalene ND ND/ND ND ND/ND ND/ND ND
Nitrobenzene ND ND/ND ND ND/ND ND/ ND ND
N-Nitrosodimechylamine ND ND/ND ND ND/ND ND/ND ND
N-Nitrosodi-n=-propylamine ND ND/ND ND ND/ND ND/ND ND
N-Nitrosodiphenylamine ND ND/ND ND ND/ND ND/ND ND
(Diphenylnmine)(r)
Phenanthrene ND ND/ND ND ND/ND ND/ ND ND
Pyrene ND ND/ND ND ND/ND ND/ND ND
1,2,4-Trichlorobenzene ND ND/ND ND ND/ND ND/ND ND
2,3,7,8-Tetrachlorodibenzo- ND ND/ND ND ND/ND ND/ND ND

p~dioxin

See footnotes at end of table.



TABLE E.1l1
(Continued)

SAMPLE IDENTIFICATINN

PARAMETER

CG-3J €G-4J CG-3K CG-aK Ce-3L ce-4L
ACID EXTRACTABLE PRIORITY POLLUTANTS:'!) JULY 1984 AUGUST 1984 SEPTEMBER 1984
I-Chlorophenol L1 ND/ND ND ND/ND ND/ ND ND
2,4=Dichlorophenal ND ND/ND ND ND/ND ND/ND ND
2,4-Dimethylphenol ND ND/ND ND ND/ND ND/ND ND
4 ,6-Dinitro~o-cresol ND ND/ ND ND ND/ND ND/ND ND
2,4-Dinitrophenc! ND ND/ND ND ND/ ND ND/ND ND
2-Nitrophenol ND ND/ND ND ND/ND ND/ND ND
4-Nitrophenol ND ND/ND ND ND/ND ND/ND ND
p=Chloro-m-cresol ND ND/ND ND ND/ ND ND/ND ND
Pentachlorophenol ND ND/ND ND ND/ND ND/ND ND
Phenol ND ND/ D ND ND/ND ND/ND ND
2,4,6-Trichlorophenot ND ND/ND NB ND/ ND ND/ND ND
ACID AND BASE-NEUTRAL/
EXTRACTABLE NONPRIORITY POLLUTANTS:!)
Aniline ND ND/ND ND ND/ND ND/ ND ND
Benzoic Acid ND ND/ND ND ND/ND ND/ND ND
Benzyl Alcohol ND ND/ND ND ND/ ND ND/ND ND
4=Chlaroaniline ND ND/ND ND ND/ND ND/ND ND
Dibenzofuran ND ND/ND ND ND/ND ND/ND ND
2-Methylnaphthalene ND ND/¥D ND ND/ ND ND/ND ND
2-Methylpheno! ND ND/ND ND ND/ND ND/ND ND
4=Methylphenol ND ND/ND ND ND/ND ND/ND ND
2=Nitroaniline ND NT/ND ND ND/ND WD/ ND ND
3-Nitroaniline ND ND/ND ND ND/ND ND/ND ND
4-Nitroaniline ND ND/ND ND ND/ND ND/ND ND
2,4,5-Trichlorophenol ND ND/ND ND ND/ND ND/ND ND
METALS( )
Aluminua 0.11/0.09 7.03 0.07/0.06 2.07 ND/ND ND
Antimony ND/ND ND ND/ND ND 0,003/0.003 7.002
Arsenic ND/ ND ND ND/ND ND ND ND/ND
Barium n.07/0.07 0.06 7.09/0.08 0,09 0.10/0.08 .05
Berylliva ND/ND ND ND/ND ND ND/ND ND
Boron ND/ ND ND ND/ND ND N.61/0.48 ND
Cadmium ND/0,002 0.008 ND/ND ND ND/ ND D
Chrowium N.014/0,013 N.017 0.013/0.012 5.01% 0.008/0.008 .02
Cobalrc ND/ND ND ND ND/ ND ND/ND ND
Copper 0.06/0.05 7,02 ND ND/ND N.06/1.08 n.02
Iron 0.02/0.02 ND 0.14/0412 0.32 ND/ND J.25
Lead 0.04/0.04 0,02 ND/ND ND ND/ D b}
Manganese 0.16/0.16 0.19 0.,25/0.25 .26 0.22/0.22 7,24
Mercury 0.0014/0.0017  0.000% ND/ND b 0.0006/0.,0004 3,003
Nickel ND/ND ND ND/ND ND ND/¥D ND
Setenium 7.002/0,002 ND ND/ND ND 0,002/n.002 n.0n:
Silver 2.002/0,003 §D .009/0.006 2.706 ND/ ¥D ib
Thallium ND/ ND D 0.001/0.001 0.001 ND/ ND ND
Tin ND ND ND/ND ND ND/ND ND
Vanadium ND/ ND ND ND/ND bn] ND/ND D

Zine 0.20/0,20 n.10 0.16/0.17 .34 0.06/%.07 1,09



TABLE E.1l1l
(Continued)

FOOTNOTES

(Deoncentration in rg/l or parts per billion.

(Z)The indicated compound is incorrectly identified in Part C of NPDES Form 2C as 1,2-
dichloropropylene. However, the sample was screened for the presence of both compounds.

(3)ND indicates that the corresponding parameter was not detected.
(4)The indicated sample was analyzed in duplicate.

(S)Sample not analyzed for acetone.

(6)Decomposes rapidly in water,

(T)Detected as compound in parentheses.

(8D indicates that the corresponding parameter was detected but its concentration was less
than the value indicated.

{(9)¢concentration in mg/f% or parts per million,



TABLE E. 12

HYDROGEOLOGIC INVESTIGATION
CHEMICAL ANALYSES - CAS NUMBERS

PARAMETER cas umBer(l)

VOLATILE PRIQRLTY POLLUTANTS:

Acrolein 107-02-8
Acrylonitrile 107-13-1
Benzene T1-43-2
Bromoform 75-25-2
Carbon Tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chiorodibromomethane 124-48-1
Chloroethane 75-00-3
2~Chloroethylvinyl ether 110-75-8
Chlorofora B7-66-3
Dichlorobromomechane 15-27-4
Dichlorodiflucromethane 75-11-8
1,1-Dic¢hloroechane 75-234-3
1,2-Dichloroethane 107-06-2
1,1-Dichioroethylene 715%-35-4
1,2-Dichloropropane 18-87-5
1,3-Dichloropropylene(2) 542-75-6
Ethylbenzene 100-41-4
Methyl bromide 74-83-9
Methyl chloride 74-87-3
Methylene chloride 75-09-2
I,1,2,2-Tetrachloroethane 79-34-5
Tettachloroethylene 127-18-4
Toluene 108-38-3
trans-1,2-Dichlorcethylens 156-60-5
1,1,1-Trichloroethane 71-55-6
.1,2-Trichloroechane 79-00-5
Trichlorcethylene 79-01-6
Trichlorofluoromethane 75-69-4
Vinyl Chloride 75-01-4

VOLATILE NONPRIORITY POLLUTANTS:

Acetone 67-64~1
2 Butanone 18~93-13
Carbon disulfide 75-15-0
2-Hexanone 591-78-6
4-Methyl-2-pentanome 108-10-1
Styrene 100-42-5
Vinyl acetate 108-05-4
o~Xylene 95-47~6

See footnotes at end of table,



TABLE E.L2
(Continued)

PARAMETER cAs numeer(l)

BASE-NEUTRAL EXTRACTABLE PRIORITY POLLUTANTS:

Acenaphthens 83-32-9
Acenaphthylene 208-96-8
Aathracene 120-12-7
Benzidine 92-87-5
Benzo{alanthracene 56=55-3
Benzala)pyrene 50-32-8
3,4-Benzofluoranthene 205-99-2
Benzolg,h, i)perylene 191-24-2
Benzo{k)filuoranthene 207-08-9
Bis{2-chloroethoxy)methane 1-91-1
Bis(2Z-chloroethyl)ether 111-44=4
Bis(2~chloroisopropyl)ether 39638-32-9
Bis(chloromethyl)ether 542-88-1
Bis(2-ethylhexyl)phthalate 117-81-7
4-Bromophenyl phenyl ether 101-55-3
Butyl benzyl phthalate 85-68-7
I-Chloronaphthalene 91-58-7
4-Chlorophenyl phenyl athar 7005-72-3
Chrysene 218-01-9
Dibenzo(a,h)anthracene 53-70-3
l,2=Dichlorobenzene 95=50-1
1,3-Dichlorobenzene 541-73-1
I,4=Dichlorobenzene 106=-46-7
3,3'=Dichlorobenzidine 51-94-1
Diethyl phthalate 34-66-2
Dimethyl phthalate 131-11-3
Di-n=butyl phthalate B4=-T4-2
2,4=Dinitrotoluene 121-14-2
2,6-Dinitrogoluene 606-20-2
Di~n-octyl phthalate 117-84-0
1,2=-Diphenylhydrazine 122-66-7
{Azobenzene)
Fluoranthene 206-44-0
Fluorene 36-73-7
Hexachlorobenzene 118-71+1
Hexachlotobutadiene §7-68-1
Hexachlorocyclopencadiene 17=47-4
Hexachloroethane 67-72-1
Indenoll,2,3-cd)pyrene 193-39-5
Isophorone 78-59-1
Haphthalene 31-20-3
Nitrobenzene 98-95-3
N-Nitrosodimethylamine 62-75-9
N-Nitrosodi=-n-propylamine 621-64-7
N-Nigrosodiphenylamine 86-30-6
(Diphenylamine)
Phenanthrene 85-01-8
Pyrene 129-00-0
1,2,4-Trichlorobenzene 120-82-1
1,3,7,8-Tetrachlorodibenzo 1764-01-6
p-dioxin

See footnotes at end of table.



TABLE E.12
(Continued)

PARAMETER cas wumBer(l)

ACID EXTRACTABLE PRIORITY POLLUTANTS:

2-Chlocophenol 95=57-8
2,4-Dichlorophencl 120-83~-2
2,4=Dimethylphenol 105-67-9
4 ,6-Dinitro-o=-cresol 534-52~1
2,4=Dinitrophencl 51-28-5
2-Nitrophenol 88-75~-%
4-Nitrophenal lo0~02-7
p-Chlero-m~crescl 59-50-7
Pentachlorophenol B7-86-5
Phenol 108-~-95-2
2,4,6-Trichloraphenol 88-06=2

ACID AND BASE-NEUTRAL EXTRACTABLE NONPRIORITY POLLUTANTS:

Anitine 65-53-3
Benzoic Acid 65-85-0
Benzyl Alcohol t0g-51-6
4-Chlorcaniline 106-47-8
Dibenzofuran 132=64-9
Z-Methylnaphthalene 91-57-6
2-Methylphenol 95-4B~7
4-Methylphenol 106~44-5
2-Nitroaniline 88-74-4
J}-Nitroaniline 99-09-2
4-Nitroaniline 100-01-6
2,4,5-Trichlorephenol 95=95~-4
(1}

The Aumbets presented are the Chemical Abstracts Service {CAS)
numbery ysed for caralogiag the indicated compounds in the Chemical
Abstracts Index.

(Q)The indicated compound is incorreccly identified in Farr C of NPDES
Form 2C as 1,2,Dichloropropylene,



TABLE E.13

MONITORING WELL WATER LEVELS
ON CCTOBER 3, 1984

APPROXIMATE
TOP OF RISER GROUND WATER LEVEL
WELL NUMBER ELEVATION SURFACE ELEVATION
(ft) ELEVATION (ft)
(fc)
MW-1 551.62 548.04 518.91
MW-2 561.60 559.00 518.85
MW-3 562,24 559.12 518.78
MW-4 558.13 556.18 518,21
MW-5 542,21 539.36 514.30
MW-6 553.80 551.44 519.01
MW-7 540.52 538.32 512.52
MW-8 541.85 539,25 518.06
MW-9 560.55 557.25 519.13
MW-10 539,32 536.82 512.37¢1)
MW-11 559.41 556.61 518.08
MW-12 562.17 559.07 518.84
MW-13 547.59 544.90 516.34
MW-14 547.05 544,27 518.84
MW-15 535.21 533.54 516.04
MW-16 536.02 533,10 516.63
MW-17 538.65 535.17 518.46
MW-18 538.95 535.95 518.87
c-1 534.81 531.60 516.18
c-2 534.21 532.80 516.02
c-3 560.27 557.80 518.00
C-4 556.44 553.60 517.83
c-5 560.09 557.00 518.34
c-6 561.89 559.30 518.36
c-7 555.03 552.30 518.64
c-8 556.38 553.70 518.72
c-9 560.32 557.50 518.82
c-10 546.80 544 .80 517.66
c-ll(z) - - -
c-12 542.92 541.10 515.88
c-13 547.48 545.10 509.63
T-1 562.61 _(3) 519.40
T-2 562.18 - 519.07
T-38 552.85 _ - 519,69
T-3D 552.34 - 518.71

T-48 551.37 - 519.01



TABLE E.13
(Continued)

APPROXIMATE
TOP OF RISER GROUND WATER LEVEL

WELL NUMBER ELEVATION SURFACE ELEVATION

(fr) ELEVATION (Ft)

(ft)

T-4D 551.50 - 519.04
T-58 550.18 - 518.81
T-5D 550,84 - 518.92
T-6 | 559.87(4) - 519.02
-7 559,59(4) - -63)
-9 561.03 - 518.92
T-10 561,40 - 518.82
T-11 560.61 - 518.02
T-12 534,22 - 518.61
T-138 537.70 - 518.68
CPPW-3 557.66 - 518.29
CPPW~4 557.32 - 518.17
CPPW-5 557.88 - 519.36
0ld CPPW~-6 558.10 - 918.42
TPPW~2 560.10 - 518.14

(l)water level at MW=-10 measured November 19, 1984.

(Z)Hell C~11 destroyed and later plugged by Iron City Fuels, Inc., in
May 1984.

(3)Data necessary to determine ground surface elevation not available.
(4)E1evation resurveyed from Phase 1 due to repair of riser pipe.

(S)Hater level in Well T-7 not measured due to bent standpipe at time of
survey,
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The percentages calculated for the validated model indicate that the
Coal Grove wells draw a majority of their water (41 percent) from the
aquifer southeast of Ice Creek. Slightly smaller percentages are drawn
from the Ohio River (29 percent) and Ice Creek (27 percent), with under-
flow beneath Ice Creek constituting the smallest portion of Coal Grove
pumpage (3 percent). The flow balances for the validated model and the

sensitivity analyses are discussed further in Section F.2.2.4.

F.2.2.4 Sensitivity Analyses

The rationale for formulation of the finite element grid system and
selection of values for hydrogeologic parameters (Table F.l) was dis-
cussed in Section F.2.2.1. A series of computer simulations of ground
water flow were performed to evaluate the sensitivity of model results
(such as predicted piezometric heads, ground water flow vectors, and
inflow components to the Coal Grove well field) to various parameters.
Values of pertinent input parameters were systematically variea within

the validated model as outlined in Table F.3.

The validated model {(Simulation 1) best represents the current under-
standing of present site hydrogeologic conditions. The potential for
variability in input parameters was considered in interpreting the
results of horizontal flow modeling, This issue is addressed by the
remaining seven simulations in which high and low values for the follow-
ing key parameters were input individually to the validated model:
Aquifer permeability

Ice Creek bed resistivity

Infiltration rate
Ohio riverbank/outer lagoon dike permeability,

Two additional sensitivity analyses were made to evaluate the effects of
variation in ground water flow conditions resulting from two selected
flood events in the Ohio River and Ice Creek. These events correspond
to stages which are equaled or exceeded an average of 1 and 16 percent

of the days per year. The area of the aquifer that could be affected by
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these flood events is dependent upon the duration and magnitude of the
increased stage. Records at the Army Corps of Engineers gaging station
at Ashland, Kentucky indicate the typical durations of these flood

events are as follows (normal pool is assumed at 516.0 feet MSL):

Chio River Stage Percent of Days per Year Typical Duration
{feet MSL) Equaled or Exceeded of Event (days)
518 16 6
533 1 10

Results of the flow balance calculations for Simulations 1 through 8 are
presented in Table F.4. The flow balances and computed heads for the

validated model and the sensitivity analyses are discussed below.

Validated Model (Simulation 1)

Ag discussed in Section F.2.2.2, the validated model provides a good
representation of field conditions based on the available data base.
Under these conditions, inflow to the Coal Grove wells is almost equally
distributed between three sources: water associated with the site (dis-
charge from Ice Creek and underflow from the site beneath the creek),
the Chioc River, and a somewhat larger contribution from natural infil-
tration southeast of Ice Creek. Approximately nine-tenths of the dis-
charge associated with the site is due to leakage from Ice Creek and
about one-tenth is from underflow. The quality of the water leaking
from Ice Creek is difficult to characterize relative to potential site
discharges due to possible contributions of chemical constituents from
areas upstream of or to the east of the Allied Chemical/Ironton Coke

site.

Sensitivity to Recharge Rate (Simulations 2 and 3)

A decreased or increased recharge rate produces computed piezometric
heads lower or higher than measured, respectively., With decreased

recharge, the percentage contributed from recharge decreases and the
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amounts of leakage from Ice Creek and the Ohio River increase; the oppo~
gsite situation occurs with increased recharge. The percentage of under-

flow beneath the creek is not sensitive to the specified recharge rate.

Sensitivity to Aquifer Permeability (Simulations 4 and 5)

The effect of aquifer permeability on computed piezometric heads is
approximately opposite that of infiltration rate} input of lower perme-
ability values results in higher computed heads, while higher permeabil=-
ities produce lower computed heads. Piezometric heads in the Coal Grove
area are more sensitive to permeability than to recharge rate. The Ohio
River bank zone adjacent to Coal Grove must be assigned a permeability
equal to that of the aquifer to match heads surrounding the well field.
An aquifer permeability higher than that of the validated model produces
a drawdown at the Coal Grove wells which is less than is observed in the
field,

The major effect of permeability on the balance of flow to Coal Grove ig
in the contributions from the site., For a lower aquifer permeability,
leakage from the creek is increased and underflow is decreased, with a
net increase in percent associated with the site; for a higher perme-
ability, leakage from the creek is decreased and underflow is approxi-
mately doubled, with a net decrease in the amount of water crossing the

southern bank of Ice Creek.

Sensitivity to Ice Creek Bed Resistivity (Simulations 6 and 7)

When the value for Ice Creek bed resistivity within the validated model
was decreased (increased communication between the creek and the
aquifer), the computed piezometric heads between the creek and the Coal
Grove well field were too high, indicating that somewhat less communica-
tion occurs in the field. When creek bed resistivity was increased,
computed heads for the site were high, the cone of influence of the Coal
Grove wells was larger than indicated by water level measurements, and

the predicted drawdown at the well field was greater than the available



aquifer thickness. These conditions indicate that an insufficient
amount of water was allowed to flow toward the wells from the site in
this case, thus implying that the simulated communication between the

creek and the aquifer was not adequate.

Flow balance results indicate that with decreased creek bed resistivity,
contributions from infiltration and the Ohio River are decreased; the
net flow associated with the site increases significantly, virtually all
of which is due to leakage from the creek. With increased creek bed
resistivity, contributions from infiltration and the Ohio River are
increased; the net contribution from the site decreases significantly
while, within this percentage, underflow is approximately tripled and
leakage is approximately one-third of that predicted by the validated

model.

Sensitivity to Ohio River/Outer Lagoon Dike Permeability - Zone 3
{(Simulation 8)

For the case where the Ohio River bank adjacent to the tar plant and the
outer lagoon dike areas (Zone 3) are assigned a permeability equal to
that of the alluvial aquifer, the steeper gradients at the site which
are observed in the field are not computed by the model, This has a
minor effect on computed heads in the Coal Grove area and on the flow

balance to the wells.

Sensitivity to Ohio River/Ice Creek Stage (Simulations 9 and 10)

The results of the simulations to predict areas affected by the selected
flood events (1l and 16 percent events) are presented in Figure F-6,
which indicates regions where ground water flow directions are changed
more than 90 degrees from their average steady-state orientations. The
results indicate that areas of flow reversal for the relatively infre-
quent 1 percent event may extend 1,000 feet into the aquifer from the
Ohio River or Ice Creek boundary, while effects of the more common

16 percent event are generally limited to localized areas within 400

feet of the gsurface water bodies. The regions of flow reversal for
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these events indicate areas where ground water quality may be affected,
both by mixing of chemical constituents present in the aquifer and by
patential dilution by waters Erom the Ohio River or Ice Creek. These

effects are considered in Section F.3.5.

Flow balance calculations were not performed for Simulations 9 and 10

because the relative flow contributions were time dependent.

Summarx

The basic flow paths shown in Figure F~4 are representative of steady-
state or average flow conditions at the site and result from representa-
tive site-specific parameters as shown in Table F.l., Table F.4 shows
the sensitivity of contributions of flow to the Coal Grove well field
for variations in pertinent hydrogeologic parameter values summarized in
Table F.3.

F.2.3 VERTICAL FLOW ANALYSIS

As discussed in Chapter 4.0, ground water levels near Ice Creek indicate
that there is hydraulic communication between Ice Creek and the aquifer.
The configuration of the Ice Creek bed sediments, as illustrated in
Figure 4-4, implies that the majority of leakage from Ice Creek occurs
through the outer portions of the creek channel rather than vertically

through the thick, less permeable sediments.

An analysis of vertical leakage through the Ice Creek bed sediments
relative to leakage through the channel sides for elevated creek stages
was performed in order to evaluate the potential impacts on ground water
quality. The portion of leakage which occurs vertically through the bed
sediments may change in water quality due to attenuation or leaching

characteristics of those sediments.,

Vertical leakage which may occur due to elevated creek stage was esti-

mated for an area of Ice Creek near the Coal Grove wells, Flow rates
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were calculated for the region of Ice Creek intersected by Geologic

Section B-B' (Figure 4-4) based on Darcy's law:

Q = KIA (F.2)

where
= volumetric flow rate,
permeability,

= vertical hydraulic gradient, and

> oH R LD
[t}

= cross-sectional area across which flow occurs.

The results from laboratory permeability tests of Ice Creek bed
sediments (Chapter 4.0) show an average value of approximately 3 x 1077
cm/sec. For conservative purposes, a permeability value of 3 x 10-6

cm/sec was used in the calculations.

Vertical head differences between Ice Creek and the underlying aquifer
were determined for creek stages corresponding to the 16 and 1 percent
flood events described in Section F.2.2.4, Maximum expected head dif-
ferences were computed by assuming that the ground water heads beneath
the creek were constant at preflood event levels. Measured ground warter
levels indicate that heads within the aquifer near the creek are approx-
imately at creek level under normal conditions. The vertical hydraulic
gradients were therefore determined by dividing the maximum head differ-
ences for the flood events by the 25-foot thickness of the creek bed

sediments.

The results of the computation of vertical leakage rates through Ice
Creek bed sediments are presented in Figure F~7. Vertical flow rates
calculated using Darcy's law are presented as percentages of the flow
rate through creek channel walls as predicted by the horizontal flow

model for the corresponding conditions.
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Based on the assumptions made to perform the calculations, there 1is
essentially no leakage vertically through the bed sediments under normal
creek stage conditions. This scenario is representative of conditions
where heads in the aquifer beneath the creek are approximately equal to
water levels in Ice Creek, When Ice Creek levels rise to 518 feet

(16 percent flood event), the induced vertical leakage is calculated to
be approximately 1 percent of the flow expected to occur through the
outer portions of the channel, For creek levels of 533 feet {1l percent
flood event), the calculated vertical flow rate is approximately 2 per-

cent of the expected leakage through the channel banks.,

The results of the vertical flow analysis indicate that the qualicty of
ground water flowing toward the Coal Grove wells from the north is
likely to be influenced predominantly by the quality of Ice Creek water.
This is because the amount of leakage occurring vertically through the
low-permeability bed sediments is expected to be small relative to more
direct leakage through the creek channel sides. Correspondingly, the
influence of potentially contaminated creek bed sediments on water qual-
ity at the Coal Grove wells is expected to be small relative to the

water quality in the creek itself.

F.3.0 MASS TRANSPORT ANALYSES

The mass transport chavacteristics of the flow regime were studied to
more fully understand the extent and sources of ground water contamina-
tion at the site. The following mechanisms affecting the transport of

solutes in a porous medium (Bear, 1979) were considered:
e Advection
e Mechanical dispersion
e Molecular diffusion

¢ Soil-solute interactions



Chemical reactions and decay (source-sink
phenomena for the solute).
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Soil-solute interactions and chemical reactions/decay are considered

geochemical

processes is presented in the Phase I report.

processes, A site-gspecific discussion of geochemical

Advection, mechanical

dispersion, and molecular diffusion can be classified as hydrogeologic

processes and are discussed below as relaced to the mass transport

analyses.

The specific objectives of analyzing the characteristics of chemical

constituent

transport at the site were:

Evaluate the existing ground water quality and
mass transport characteristics of the alluvial
aquifer relative to the identification and loca-
tion of potential contaminant sources

Assess the relative importance of the identified
sources for specific chemical constituents

Evaluate the time-dependent nature of the exist-
ing water quality at the sitej} i.e., whether the
concentration levels are likely to increase or
decrease in the future

Estimate the mass loadings of various chemical
constituents from the site to the Ohio River, Ice
Creek, and the Coal Grove well field

Evaluate the estimated mass loadings from the
gsite relative to the total mass flow rates in the
Ohio River, Ice Creek, and the Coal Grove well
field (i.e,, estimate the potential increases in
water quality concentrations at these locations
due to mass loadings from the site)

Define the source areag of greatest concern for
the various estimated off-site chemical constitu-
ent migrations

Establish a framework for evaluating the effects
of future conditions or remedial actions on chem-
ical constituent transport at the site.
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The mass transport analyses described in this section were primarily
based on the development of steady-state and transient models of disper-
sion in the horizontal plane. The hydrogeclogic conditions and finite
element grid system for the validated horizontal flow model were used in
these dispersion simulations. As discussed previously, the horizontal
flow model incorporates the vertical variation of many hydrogeologic
parameters observed at the site. An analysis of vertical variation in
the dispersion of chemical constituents is presented in Section F.3.2;
however, the horizontal dispersion models are sufficient to accomplish
the objectives of this analysis based on:

& An increased understanding of existing vertical

variation in ground water quality based upon

multilevel samples obtained in the Phase II field
program (Chapter 4.0)

e The lack of extensive low- or high-permeability
strata within the relatively homogenecus site
aquifer

e The moderate saturated thickness of the aquifer,
generally ranging between 10 and 40 feet

o The results of Phase I vertical dispersion

simulations, discussed in Section F.3.2,

These factors reduce uncertainties associated with the assumption of
complete vertical mixing which is inherent in horizontal dispersion

modeling.

F.3.1 TRANSIENT DISPERSION SIMULATION

Most of the facilities and operations present at the Ironton site have
been in existence for over 40 years. It is therefore likely that the
source strengths associated with long-term site activities have, on the
average, achieved steady-state conditions. To evaluate the time neces-
sary to reach steady-state conditions and the rate at which concentra-
tions may change at various distances from a source, transient disper-

sion processes were examined using results from the horizontal ground
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water flow model in conjunction with a one-dimensional analytical solu-
tion for dispersion in porous media. The analytical solution was used
in order to provide representative results which could be specifically

interpreted for each area of the aquifer.

The analysis of transient dispersion at the site was based on ground
water flow rates calculated in the horizental flow modeling effort.
Ground water flow velocities govern the rate at which chemical constitu-
ents are transported by advective processes, and therefore can be used

to predict ground water travel times and associated advective transport

from a source.

In addition to the rate of ground water flow, dispersion processes also
affect chemical constituent migration rates. These effects were
assessed using the one-dimensional analytical sclution presented by Bear
(1975). This solution was used to predict transient concentrations at
different distances from a source, based on computed ground water
velocities for the site aquifer. Dispersion parameters were set at
values equal to those used in the horizontal steady-state simulations,

described in Section F.3.3.l.

Transient dispersion analyses using the one-dimensional analytical solu-
tion were based on ground water flow velocities computed in the horizon-
tal flow model. Dispersion processes are largely governed by ground
water pore velocity, which is defined as the Darcy velocity divided by
aquifer porosity. An average pore velocity of approximately 0.3 footr
per day for ground water flow At the Ironton site was determined to be

representative based on horizontal flow modeling results.

The transient dispersion analysis was performed for pore velocities of
0.2 and 0.4 foot per day, representing paths of relatively slower and
faster flow rates, respectively. This range of velocities incorporates

variations from the representative velocity of 0.3 foot per day along
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ground water flow paths at the site, The results of the analysis are
presented in Figure F-8 as plots of percentage of steady-state concen-

tration value versus time.

The results in Figure F-8 are for distances of 100 and 500 feet from a
constant concentration source. These values reflect the distances be-
tween potential sources at the site and areas which they may be affect-
ing, such as the Ohio River, Ice Creek, and many of the monitoring wells
throughout the site. The dispersion results can therefore be utilized
to understand the time-dependent transport of chemical constituents from

potential sources throughout the site,

The results presented in Figure F-8 indicate that concentrations of
chemical constituents would occur at pertinent monitoring locations
within two years after source initiation. The major effects of a dis-
persing chemical constituent plume should be observed within one to five
years, and steady-state values will be approached within approximately 6
to 15 years. Geochemical mechanisms, e.g., retardation factor greater
than one, could increase these estimated times and result in lower ob-

served concentrations for some chemical constituents.

Because the operations and facilities at the Ironton site have been
present for over 40 years, these results indicate there should be no
general long-term increase in monitoring well concentrations at the site
as long as the present source loadings are not significantly increased.
Water quality currently observed at monitoring wells on the site is
therefore expected to reflect the major effects of chemical constituent
loadings. As a result, the steady-state dispersion simulations per-
formed for various source locations should be representative of average

site conditions.
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The transient dispersion calculations assume the strength of the source
is constant. Given the generally limited information available for many
of the sources and the probability that their strength has been vari-
able, this assumption may not be wvalid in all cases. Contaminant load-
ings from unknown and more recent sources {less than three to six
years), such as surface spills, leaking pipelines or tanks, or recent
wagte disposal, may have entered the aquifer. If such an event has
happened, the effects of the contamination should be seen in the future
at downgradient monitoring points. However, the mass loading from this
type of source would have to be significant relative to the known areas
of contamination for the incremental concentration changes in the aqui-

fer to be of real importance.

F.3.2 VERTICAL DISPERSION

An analysis of vertical dispersion from point and area sources was
performed in the Phase I investigations using the GEOFLOW program., This
analysis responded to concerns that many of the monitoring wells, par-
ticularly in the tar plant area, had small screened intervals near the
bottom of the aquifer. As a result, it was uncertain whether measured
concentrations at these wells were representative of concentrations
present in the aquifer at shallower depths. This uncertainty was of
particular concern for monitoring wells located close to a source be-
cause dispersive mixing of chemical constituents through the aquifer's
saturated thickness occurs with distance downgradient of the source.

The vertical dispersion simulations performed during the Phase I inves—
tigations indicated that vertical variations in ground water quality
were expected to be small at distances beyond 100 to 150 feet downgradi-

ent of an area source and 150 to 250 feet from a point source.

During the Phase II field investigations, monitoring wells were
installed which had screened intervals extending throughout the majority
of the aquifer's saturated thickness. Water quality samples from these

wells are representative of the entire vertical extent of the aquifer
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for soluble compounds and, when compared to water quality samples from
wells screened deeper in the aquifer, do not indicate systematically

higher concentrations at shallow depths near sources.

Based on samples from monitoring wells with longer screened intervals
from Phase II investigations, it was determined that water quality data
for soluble compounds would be representative for the vertical extent of
the aquifer., Therefore, two-dimensional horizontal dispersion simula-
tions which assume complete vertical mixing would provide representative
water quality results. However, Phase II field investigations indicate
that relatively insoluble base-neutral compounds, such as naphthalene,
may be stratifying at the base of the aquifer. The horizontal disper-

sion model results were therefore not interpreted for these compounds.

F.3.3 STEADY-STATE DISPERSION SIMULATIONS

Seven horizontal dispersion simulations were performed to determine the
nature and extent of potential steady~state chemical constituent distri-
butions dispersing from the major potential sources identified in Chap-
ter 4.0, The locations of these sources are shown in Figure F-9. The
‘simulationa were subsequently evaluated to determine the relative por-
tions of dispersing solutes which may be received by Ice Creek, the Ohio

River, and the Coal Grove wells from each potential source.

The simulations were performed assuming steady-state conditions in order
to assess the long-term effects of sources of various chemical consti-
tuents. Calculated steady-state concentrations represent predicted
maximum long-term concentrations for the ground water flow and mass
transport conditions of the simulation. The assumption of steady-state
dispersion conditions is based upon the relatively long presence of most
gite facilities and operations and on results of the ground water flow
modeling effort. An evaluation of transient dispersion and time re-

quired to reach steady-state conditions is included in Section F.3.l.
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The objectives of the dispersion simulations were to assess the degree
and extent to which areas of the aquifer are affected by each assumed
source} determine their relative effects on Ice Creek, the Ohio River,
and the Coal Grove wells; to provide information about source locations
and mass loading rates; and to aid in the evaluation of water quality

data. The computed concentrations illustrate relative values rather

than absolute magnitudes.

F.3.3.1 Input Data

The governing equations which describe two-dimensional contaminant
transport are summarized in the Phase I report. The relevant hydro-
geologic and dispersion input data for the simulations are listed in
Table F.5., The validated flow model was used for the dispersion analy-
ses (Figure F-4), Additional parameters required for mass transport
simulation include effective porosity, dispersivity, and retardation

factor:

e Effective Porosity - A value of 0.2 was assumed
for the effective porosity of the aquifer, This
value 1s typical for alluvial sands {Freeze and
Cherry, 1979; Bear, 1979).

e Dispersivity ~ The values of 100 feet and 20 feet
assigned to longitudinal and transverse disper-
sivities, respectively, are representative for
this type of aquifer and for the scale of the
analysis (Konikow and Bredehoeft, 1974; Pinder,
1973; Anderson, 1984).

e Retardation Factor - In using a retardation
factor of 1.0, it was assumed that geochemical
processes have little effect on chemical concen-—
trations during transport. This is a conserva-
tive assumption and is consistent with site-~
specific discussions in the Phage I report.

F.3.3.2 Analyses
The chemical constituent sources were represented by constant concen-

tration nodes at the locations shown in Figure F-9. Each of the seven

sources was studied separately and only the source location was changed
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for the individual simulations. The locations of the potential contami-
nant sources were determined based on site history and evaluations of
chemical analyses of water, waste, and soll samples, as described in
Chapter 4.0. The sources were modeled as having a constant dimension-
less concentration of 1.0, resulting in computed values which indicate
relative concentrations with distance away from the scurce. The comput-
ed concentrations do not indicate absolute magnitude (e.g., milligrams

per liter}, but can be correlated to ground water quality measurements

in a relative sense.

Six of the seven potential sources were modeled as being located at
points. Leakage from Ice Creek occurs at more than one point and was
simulated as an area source, the location of which was determined from

the horizontal flow simulations.

Additional runs were made to determine the effects of simulating the
Goldcamp disposal site and the lagoons as area sources. The point
source simulations were found to be most appropriate relative to the
objectives of the study. The location of a point source takes into ac-
count the ground water flow conditions in a particular section of the
site and the proximity of a given source to Ice Creek, the Ohio River,
the northern site boundary, or the Coal Grove well field, Ramifications
of the differences between possible point and area sources were consid-

ered in interpreting results of the analyses (Section F.3.5.1).

The mathematical aspects of boundary conditions for the mass transport
equation are discussed in the Phase I report. For the horizontal dis-
persion analyses, a zero concentration condition was used along the Ohio
River which assumes that river contaminant concentrations remain rela-
tively small compared to aquifer source concentrations. A zero disper-
sive flux boundary condition was specified along the remaining boundary

of the grid.
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Dispergsion simulations were performed to compute steady-state concen-—
tration contours in the alluvial aquifer representing the chemical con-
stituents dispersing from the identified potential sources. Because
each source is represented by a normalized concentration of 1.0, the
contours show relative concentrations at different distances and direc-—
tions from the source. Since the concentration contours represent
steady-state conditions, it is implicitly assumed that the sources have
been present long enough to establish steady-state levels. The time re-

quired to reach steady state is discussed in Section F,3.1,

F.3.3.3 Results

Steady-state dispersion simulations were performed using the horizontal
model for each of the seven potential source locations illustrated in
Figure F-9. The results of the steady-state horizontal dispersion
simulations were used to identify and evaluate the principal locations
affected by a given source and to assess measured ground water quality
data, A primary objective of this effort was to determine the relative
mass loadings which may be received by Ice Creek, the Ohic River, and

the Cocal Grove wells for each source area.

Figures F-10, F-11, and F-12 show the computed steady-state concen-
tration contours in the alluvial aquifer representing the contaminant
plumes produced by potential Sources 1, 3, and 6, respectively. Because
each source i3 represented by a normalized concentration of 1.0, the
contours directly show relative concentrations at different distances
and directions from the source. The concentration contours represent
steady-state conditionsj therefore, it is implicitly assumed that the
sources have been acting a sufficient time period to establish steady-
state levels, The computed steady-state concentration distributions
represent the predicted maximum long-term concentrations for the assumed

conditions.
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Relative mass loadings for each simulation were determined by summing
nodal mass fluxes at the appropriate receptor areas, which were computed
for a given constant concentration source. The calculated mass loadings
were converted to percentages of the total mass influx at the source to

indicate the principal locations which are affected by that source.

Table F.6 presents the results of the source/receptor analyses for each
of the seven sources relative to Ice Creek, the Ohio River, and the Coal
Grove well field. These percentages should be viewed as representative
for each source area because the computations are based on simulated
average flow conditions and on dispersion parameters representative for
the site. The following points are illustrated by the percentages in
Table F.6 and the concentration distributions shown in Figures F-10
through F~12:

» Chemical constituents introduced to the aquifer
in the northwest section of the site (Sources 3,
4, and 5) are basically confined to that area,
the mass being expected to discharge to the Ohio
River.

e Chemical constituents reaching ground water in
the central portion of the site (Source 6) are
likely to discharge predominantly to the Ohio
River, with somewhat lesser amounts reaching Ice
Creek and the Coal Grove wells.

e Most of any chemical constituents originating
from sources in the eastern section of the site,
as represented by Sources 1l and 2, are likely to
discharge to Ice Creek. Smaller amounts may
reach the Coal Grove wells for sources located in
the Lagoon 1 area, and trace amounts may reach
the Ohio River.

e Leakage from Ice Creek (Source 7) is expected to
discharge almost entirely to the Coal Grove
wells, with trace amounts possibly reaching the
Ohic River. Chemical constituents introduced
into Ice Creek from other sources (e.g., Sources
1, 2, and 7) may, therefore, subsequently reach
the well field through leakage out of the creek
channel,
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F.3.4 MASS LOADING CALCULATIONS

Flow rate and water quality data were used Lo estimate the mass loadings
of chemical constituents entering Ice Creek, the Ohio River, and the
Coal Grove well field. These loadings were also compared to the ob-
served mass flow rate at these locations to evaluate the relative con-
tribution of compounds originating from sources associated with the
Allied Chemical/Ironton site. This type of information is useful in
that (1) it provides an estimate of the incremental change in water
quality at a location which may be due to discharges from the site, and
(2) the mass loading estimate does not require a detailed understanding
of the ground water quality variation and potential chemical constituent
sources within the boundaries of the site. That is, flow and water
quality data at the boundaries are sufficient to estimate mass loadings.
Therefore, the mass loading estimates provide an understanding of the

overall effects of the site.

The following procedure was utilized in estimating the mass loading for

Ice Creek, the Ohio River, and the Coal Grove well field:

e Calculate ground water flow which leaves the site
and reaches one of the above three locations.
The flow rates determined for horizontal flow
Simulation No. 1 (Figure F-4) were used to repre-
sent site conditions.

¢ Determine the range of water quality variations
at monitoring wells located along the boundaries
separating the site and a given location., The
use of data from Phase II monitoring wells was
maximized because these wells have longer
screened intervals and therefore provide verti-
cally representative water quality samples.
Water quality data obtained by IT, and to a less-
er degree by others, were reviewed to evaluate
fluctuations in water quality at a monitoring
point and eliminate nonrepresentative values.
From this information, an estimate of the expect-
ed range and typical (or average) concentration
at a monitoring location was made for each
constituent,
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e The mass loadings through different segments of
the site boundary were calculated using the fol-
lowing equation:

m, = q;C; (F.3)
where
m; = mass loading through Boundary Segment i
(1bs/day),
q; = grognd water flow rate through segment
(ft°/day), and

Ci = average concentration of a given chemica%
constituent in the ground water (lbs/ft~”).

¢ These mass loading calculations were performed
for Ice Creek, the Ohio River, and the Coal Grove
well field.

Tables F.7 and F.8 summarize the water quality data for wells and sur-
face water monitoring points used in the mass loading calculations for
Ice Creek and the Ohio River, respectively. Shown in this table are the
ranges of concentration measurements at each location and the values
that were selected as representative of average conditions which
currently exist, The representative values are those indicated in
Chapter 4.0 of the report, while the ranges are based on the complete
sampling history of the site.

Mass loadings are calculated for chloride, ammonia, cyanide, phenols,
and benzene. The calculations were not performed for naphthalene be-
cause this constituent appears to be present primarily at the bedrock-
aquifer interface rather than being dissolved throughout the vertical
extent of the aquifer. This cbservation is based on water guality and
drilling information as described in Chapter 4.0 of the report. As a
result, the mass loading calculations would not be appropriate for
naphthalene because the calculations use flow rates and concentrations

which are vertically representative of the aquifer.



The results of the mass loadings calculations are presented in

Tables F.9 through F.ll. Included in the tables are estimated contami-
nant loadings from the site, representative ranges for these loadings,
and the estimated increase in concentrations at a potential receptor

which may occur due to chemical constituent migration from the site.

In interpreting the results presented in these tables, the variability
exhibited by the ground and surface water quality data used in the cal-
culations must be considered. The data for each monitoring point are
representative of average conditions over the period for which site
water quality has been sampled, but may not reflect complete spatial or
temporal variabilities in ground water concentrations. Variability also
exists in the ground water flow and surface water flow rates which were
uged, Nevertheless, the results can be used as indicators of potential
water quality changes during the monitoring period as long as proper
care is taken in interpreting the numbers. An attempt to incorporate
the inherent variability in these parameters was made in establishing
representative ranges of concentrations observed at each monitoring
location. The ranges provide more inclusive indicators of the changes

in water quality that may occur due to ground water discharges from the

; site.

In summary, the results presented in Tables F.9, F.1l0, and F.ll indicate

the following:
o Ice Creek

- Under average conditions, the mass loadings of
chloride and ammonia discharging from the site
to Ice Creek are expected to be less than 50
pounds per day; these loadings would increase
concentrations of these constituents in Ice
Creek by less than 10 milligrams per liter.

- The estimated mass loadings to Ice Creek calcu-
lated for cyanide, phenolics, and benzene are
less than one pound per day. On the average,
the concentrations of these parameters in Ice



F-37

Creek are expected to increase by amounts below
the corresponding detection limits in response
to ground water discharge.

e Ohio River

- The estimated mass loadings from the site to
the Ohio River are less than 50 pounds per day
for chloride and less than 2 pounds per day for
ammonia. Due to the high flow rate of the
river and its water quality upstream of the
site, these loadings are not expected to in-
crease Ohio River concentrations by more than
0.001 milligram per liter.

- Under average conditions, the calculations
indicate that the mass loadings of cyanide,
phenolics, and benzene from the site to the
Ohio River should be legss than one pound per
day. The data indicate an increase of less
than 107° milligram per liter in Ohio River
concentrations due to these loadings; see
Section F.3.5.2 for additional discussion of
benzene and phenclics loadings to the Ohio
River.

e Coal Grove Well Field

- The estimated mass loadings to the Coal Grove
wells due to leakage from Ice Creek and ground
water underflow from the site are less than one
pound per day for ammonia, cyanide, phenolics,
and benzene; the estimated mass loading for
chloride is on the order of 100 pounds per day.

- The data indicate that chemical constituent
loadings associated with the site may contrib-
ute to the concentrations observed at the Coal
Grove wells by less than 40 milligrams per
liter for chloride and less than one milligram
per liter for ammonia. The potential site-
associated mass loading contributions to con-
centrations of cyanide and phenolics are ex~
pected to be less than 0.05 milligram per
liter. Benzene has not been detected in the
current data base for Wells C-13, CG~3, and
CG-4,
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F.3.5 CORRELATION OF WATER QUALITY DATA WITH MASS TRANSPORT ANALYSES

F.3.5.1 Correlation of Water Quality with Dispersion Simulations

Water quality data from monitoring wells in the vicinity of the seven
potential chemical constituent sources identified in Figure F-9 were
analyzed to determine the extent to which the data reflect dispersion
from these locations. In this analysis, relative concentrations based
on the dispersion characteristics of the alluvial aquifer, as determined
from the steady-state mass transport simulations, were considered.

These simulations were performed for separate source areas and were not
designed to directly model observed concentration distributions which
may have resulted from multiple sources. The results can, however, be
ugsed to evaluate which sources may or may not be partially or completely
responsible for measured chemical constituent concentrations in ground

water.

In order to make an assessment of site ground water quality which would
be representative of average conditions, the temporal variation of con-
centrations was assessed, Representative values for chlorides, ammonia,
cyanide, phenolics, and benzene were determined for each monitoring

location and are presented in Chapter 4.0. Based on these water quality
data and on the results of the mass transport simulations, the following

conclusions can be made for the potential source areas:

e Source 1 (Lagoons 1, 3, and 5) - Elevated levels
of several parameters at Well C-4 and lower
levels at Well C~10 are consistent with the dis-
persion of magss from a source near Lagoon 1} how-
ever, the dispersion gimulation indicates that
mass transport from the Source 1 location should
result in higher concentrations at Well C-10 than
those observed. This implies that another source
may be contributing to levels observed at
Well C-4 (see Source 6 discussion) or that the
well is in a location of isolated, localized con-
tamination which is not acting as a persistent
source of mass loading to the ground water.
Alternatively, Well C-10 may be isolated from
dispersive effects by geologic heterogeneities.




The dispersion plot also indicates that the
levels of benzene and phenolics observed at

Well MW-13 would not be expected to result from
dispersion from Scurce 1, because higher concen-
trations than those observed at MW-13 would be
expected at Wells C-10 and C-12, closer to the
source.

Source 2 (Lagoons 2 and 4) - Analysis of the
northern lagoon area as an areal source indicates
that concentrations of introduced chemical con-
stituents would likely be relatively similar at
Wells €-2, C-5, C-6, and MW-16. This is fairly
consistent with observed water quality data. In
addition, chemical constituent concentrations at
these wells are generally not elevated relative
to other site locations, indicating that mass
loadings Erom the eastern lagoon area are moder-
ate. Relatively higher levels of cyanide and
benzene at Well C-2 may indicate potential mass
loading from Lagoon 3.

Source 3 (Goldcamp Disposal Site) - Analysis of
the Goldcamp area as point and area sources indi-
cates that dispersion from the northern end is
more consistent with observed water quality than
dispersion from the disposal site as a whole,
This is evidenced by elevated levels of phenolics
and benzene at Wells T-2, MW-2, and MW-12, and
relatively lower levels at Wells T-4, MW-3, and
Mw-~14,

In general, observed concentrations at wells
closer to the Ohio River (T-3, T-4, T-5, MW-1,
MW-14, MW-15) are somewhat lower than those at
other wells surrounding the Goldcamp area. This
is consistent with downgradient dispersion from
the disposal site and with dilution effects of
influx of Ohio River water during flood events.

Source 4 (Anthracene Unit) - Elevated levels of
the five parameters considered in this analysis
have been observed at Well T-9. In general, con-
centrations are somewhat lower at downgradient
Well T-10 and lower yet at upgradient Well C-9.
These water quality data are generally consistent
with the dispersion analysis results for mass
transport from a source at the anthracene unit
near Well T-9.

F-39
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e Source 5 (Tar Plant Production Well No. 1) - The
dispersion analysis for Source 5 indicates that
elevated levels of chemical constituents would be
expected at Wells T-13 and MW-18 if TPPW-1 were
acting as a source, However, the low concentra-
tions of parameters observed at MW-18 may indi-
cate that the production well is no longer acting
as a source. The implications of the water
quality data in this area are discussed in
Chapter 4.0.

e Source 6 (Area Near Wells C-3 and T-11) -
Wells C-3 and T~1l1l show elevated levels of the
chemical constituents considered. Analysis of
this area as a source indicates that concen-
trations of introduced compounds could reach
Well C-4, possibly contributing to elevated
levels observed at that location. Concentrations
of several parameters at downgradient Wells MW-1l
and MW-8 show somewhat lower values than those at
the €C-3/T-11 area, generally consistent with dis-
persion from Source 6. The low levels of phenol~
ics and benzene at MW-8 indicate that dispersion
from the C-3/T-~11 area would not be expected to
cause the concentrations of these parameters ob-
served further downgradient at Well MW-13,

e Source 7 (Leakage from Ice Creek) - The disper-
sion analysis for leakage from Ice Creek indi-
cates that chemical constituents present in Ice
Creek would be expected to appear at Monitoring
Well C-13 and the Coal Grove pumping wells at
concentrations lower than creek concentrations,
A portion of the compounds seen at these wells
would be derived from backflow of Ohio River
water into the Ice Creek leakage area during
flood events,

F.3.5.2 Correlation of Water Quality with Mass Loading Calculations

Ice Creek
The mass loading calculations for chemical constituent transport from
the site to Ice Creek indicate that concentrations of chloride and am-

monia may be increased up to 8 and 2 milligrams per liter, respectively,
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due to loadings from the site, while mass loadings of cyanide, phenol-

ics, and benzene are likely to increase concentrations by amounts below

the detection limits for these parameters {(Table F.9).

Measured water quality in Ice Creek presented in the Phase I report
shows elevated levels of chloride and ammonia in downstream samples
relative to samples taken upstream of the site. These data indicate in-
creases on the order of 4 milligrams per liter for chloride and 0.5 mil-
ligram per liter for ammonia. No conclusive differences between
upstream and downstream samples were noted for the other parameters con-
sidered. Phase IT quality data for Ice Creek (Battelle, 1984) indicate
the same trend of increasing downstream concentrations for chloride and
ammonia, with chloride concentrations increasing by up to 70 milligrams
per liter and ammonia concentrations increasing by approximately 6 mil-
ligrams per liter. These levels of chloride and ammonia are higher than
those observed in Phase I investigations and are likely to be associated
with active domestic sewage discharges identified near Station IC-6
(Battelle, 1984). Cyanide and benzene were not observed above their

detection limits in Phase II.

In general, observed water quality in Ice Creek is consistent with the
results of the mass loading calculations. The effects of mass loadings
from the gsite are predicted to be less than 8 and 2 milligrams per liter
for chloride and ammonia, respectively (Table F.9), and increases in
cyanide, phenolics, and benzene are expected to be below detectable

limits based on the mass loading analysis.

Ohio River

The results of the mass loading calculations for site contributions to
the Ohio River indicate that chemical constituent concentrations in the
river are not expected to increase measurably due to site-associated
loadings (Table F.10). This is consistent with the water quality data
reported in the Phase I investigations, which did not show conclusive

concentration increases downstream of the site.
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The results of the dispersion simulation for Source No. 3 (Figure F-11)
indicate that the mass loading calculations may not account for all po-
tential loadings to the Ohio River. Due to the westerly flow component
of ground water in the northern ared of the Goldcamp disposal site, a
portion of chemical constituents from the source area near Wells T-2 and
MW-12 may reach the Qhio River without being detected by riverbank moni-
toring wells, The primary soluble constituents of concern at this

source area are phenolics and benzene.

Estimated mass loadings to the Ohio River for these parameters were com-
puted using concentrations measured near the source area in conjunction
with source loading rates computed in the dispersion simulation. Ob-
served chemical constituent concentrations at appropriate monitoring
wells were compared to the corresponding computed relative concentra-
tions from the simulation results. These comparisons were then used to
scale the simulated mass loading rate at the source, thus providing ap-

proximate loading rates required to provide the measured concentrations.

These calculations must be considered approximate because they are based
on single data points and are therefore very sensitive to factors such
as source interference, analytical uncertainties, and precise source
location. The results, however, indicate that loadings on the order of
one-half pound per day of phenolics or benzene could result in concen-
trations at the levels observed in Wells T-2, MW-2, and MW-12, If these
loadings discharge entirely to the Ohio River, concentrations would be

expected to increase by less than 10-5 milligram per liter (0.0l part

per billion)}.

In general, the water quality data available for the Ohio River is
consistent with the computed mass loadings from the site. The site-
associated mass loadings are expected to have less than measurable
impacts on river water quality due to the volume of flow, and no conclu-

sive increases are shown in the available water quality data.



The following technique was used for each simulation to calculate the

underflow and leakage components!

1. Calculate the total ground water discharge
across the boundary line shown in Figure F-35
which represents the southern stream bank of Ice
Creek. The flow through this section of the
agquifer includes underflow from the site and
leakage from the creek,

2. Calculate the tortal leakage through the Ice
Creek bed by summing computed leakage rates at
the corresponding grid system nodes.

3. The magnitude of underflow is the difference
between the total discharge across the Ice Creek
boundary line determined in Step 1 and the leak-
age rate from the creek calgulared in Step 2.

The water in Ice Creek which infiltrates into the aquifer is a mixture
of gsurface runoff and ground water discharge to Ice Creek upstream and
east of the site, in combination with runoff and ground water discharge
to Ice Creek from the site. In addition, a small fraction of the Ice
Creek flow passes through bed sediments which may attenuate or leach
transported chemical constituents, The potential amount of this verti-
cal seepage is considered in the vertical flow analysis presented in

Section F.2.3.

The percentage contributions of water to the well field from the various

sources were calculated as follows:

o The flow rates for recharge from the Ohio River,
leakage from Ice Creek, and underflow beneath the
creek from the site were each divided by the
total pumpage at Wells CG-3 and CG-4

e Discharge to Ice Creek (upstream of the site) was
subtracted from the amount ¢f natural
infiltration received within the control volume
before dividing by the pumping rate.
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TECHNICAL MEMORANDUM
ANALYSIS OF GROUND WATER FLOW AND MASS TRANSPORT

F.1.0 INTRODUCTION
This Technical Memorandum details the analyses used to interpret data
collected during Phase II and previous invegtigations at the Allied

Chemical/Ironton Coke site,

F.l.l1 PURPOSE AND OBJECTIVES

Analyses were performed to develop a more complete understanding of
ground water flow and chemical constituent transport at the site.
Graphical, analytical, and numerical methods were utilized in the data
evaluation efforts, The majority of these analyses were based on the
development of a computer model of the hydrogeologic system at the
Allied Chemical/Ironton Coke site. The objectives of the computer simu-

lations of ground water flow and mass transport were as follows:
& Determine ground water flow rates and directions

e Define and quantify the surface water/ground
water interactions between the alluvial aquifer
and Ice Creek and the Ohio River

s Determine the source areas for water pumped at
the Coal Grove well field and estimate their
relative contributions

e Evaluate the observed water quality data relative
to the identified potential chemical constituent
sources

e Estimate the mass loadings of various chemical
constituents from the site into the Qhio River,
Ice Creek, and the Coal GCrove well field and
evaluate these results with respect to background
conditions

¢ Determine the relative importance of the identi-
fied sources in terms of chemical constituent
loading rates to areas of the aquifer



e Provide a framework for predicting and evaluating
the effects of proposed remedial alternatives.

To achieve these goals, a hydrogeclogic model of the ground water flow
regime at the Allied Chemical/Ironton Coke site was developed. A two-
dimensional, horizontal numerical model of the site ground water system
was implemented using the GEOFLOW finite element computer program (Haji-
Djafari, 1983). This program is capable of modeling detailed areal
variations in hydrogeologic conditions and can also incorporate varia-
tions in parameters in the vertical dimension, such as variable recharge
rates, uneven bedrock surfaces, variable saturated thicknessges, and
seepage through low-permeability layers overlying an aquifer. These
capabilities, coupled with the characreristics of the single aquifer
system at the Ironton site, permit a high degree of model validity using
the current data base. (For the purposes of the analyses, the term
"aquifer" is used to refer to the water~bearing alluvial sand and gravel

deposits in the Ironton site/Coal Grove area.)

The GEOFLOW program used for the horizontal computer simulations was
selected for its ability to represent the variety of hydrogeologic
conditions encountered at the Ironton site. The finite element program
numerically solves the governing equations for two-dimensional ground
water flow and mass transport; the flexibility of the GEOFLOW code per-
mits the specification of a broad range of ground water flow and disper-
sion parameters., A description of this in-house program with relevant

equations is presented in the Phase I report.

The use of two-dimensional modeling is of primary importance in achiev-
ing the goals of this project: it enhances understanding of site ground
water flow and chemical constituent transport, provides gquantification
of ground water flow and mass locading rates, and c¢an predict future
conditions, including simulation of the effects of various remedial

actions.
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F.l.2 INPUT TQ ANALYSIS

The analysis of ground water flow and chemical constituent transport at
the site is based upon the results of the field investigation programs
presented in Chapter 4.0 of the report. Data used in the assessment
include geologic information such as boring logs, permeability test re-
sults, piezometric head measurements, and chemical information such as
analyses of samples of ground waters, surface waters, wastes, and soils.
In addition to these raw data, the analysis incorporated the interpreta-
tions of site geology and geochemistry (e.g., geologic cross sections,
potential chemical constituent sources) which were based on field data.
Finally, additional information, such as historical records, reports
from previous investigations, Phase I field programs, and Phase I
modeling, was incorporated. Sources of data for specific parameters and

analyses are referenced in the corresponding sections of the following

text.

F.2.0 FLOW ANALYSES

F.2.1 HORIZONTAL FLOW MODEL

The specific objectives in setting up the two-dimensional horizontal
model were as follows:
o Develop a finite element grid system optimizing

use of field data and incorporating element geo-
metries conducive to accurate numerical results

e Provide a valid representation of site geologic
and hydrogeoclogic characteristics

¢ Develop a model having flexibility for future
analyses to evaluate potential remedial
alternatives.

Site~specific input to the model includes the finite element grid
system, boundary conditions (specified piezometric heads where appropri~
ate), aquifer recharge and permeability zones, bedrock elevations, ini-
tial saturated thicknesses, and locations of pumping wells with corre-

sponding pumping rates.



F.2.1.1 Finite Element Grid System

Grid System Development

The grid system developed for the site (Figure F-1) consists of 1,437
elements and 1,518 nodes representing the Allied Chemical/Ironton Coke
site, the Ohio River, Ice Creek, the alluvial aquifer east of Ice Creek,
the Coal Grove municipal well field, and a strip of the aquifer north of

the Allied Chemical/Ironton Coke site, including a portion of the Dayton

Malleable property.

The following factors govern the grid system configuration:

¢ Grid boundaries coincide with hydrologic features
and the limits of the alluvial aquifer to the
east, where appropriate

¢ The grid includes a portion of the alluvial aqui-
fer to the north of the Allied Chemical/Ironton
Coke site which is a source of ground water re-
charge to the site aquifer

e The southern grid boundary is beyond the limits
of the radius of influence of the Coal Grove well
field

¢ The configuration of Ice Creek which is in hy-
draulic connection with the alluvial aquifer is
represented

¢ Locations of the Ccal Grove wells coincide with
nodal coordinates

o Configurations of the lagoon and Goldcamp Dump
areas are represented

¢ The grid system is finer in the areas of primary
interest to reflect the density of data points,
variability of aquifer characteristics, and con-
figurations of physical site features; to enable
simulation of potential remedial alternatives;
and to increase numerical accuracy of the model.
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Boundary Conditiong

The selection of representative boundary conditions is important as they

affect results computed in the interior of the grid. Constant head or

no-flow boundaries were assigned as shown in Figure F-2 according to the

following rationale:

Constant Head Boundary Along Ohic River - The
Ohio River is in hydraulic connection with the
alluvial aquifer. The constant head represents
the approximate normal river stage and allows
flow across the boundary along this border of the
site,

Variable Specified Head Along Northern Boundary -
Various constant plezometric heads representative
of and extrapolated from well measurements were
specified along the northern edge of the grid.
These constant heads allow flow across the bound~
ary representing recharge from the aquifer north
of the grid boundary.,

No-Flow Boundary Along Easternmost Segment of
Northern Boundary - Ground water flow is expected
to be approximately parallel to this section of
the grid boundary; therefore, flow crossing this
boundary would be negligible relative to the
study objectives.

No-Flow Boundary Along Eastern Limits of Grid -
The eastern edge of the grid system represents
the limits of the alluvial aquifer where a natu-
ral no-flow boundary is formed by the bedrock-
aquifer interface at the eastern limit of the
Ohio River Valley deposits.

No-Flow Boundary Along Southern Edge of Grid -
The southern boundary of the grid is located
beyond the radius of influence of the Coal Grove
wells to prevent restriction of flow to the well
field. This boundary condition is valid because
ground water flow in this area should generally
be perpendicular to the river (parallel to the
boundary).
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Vertical Recharge Zones

Five vertical recharge zones were used to represent recharge Lo the

alluvial aquifer as shown in Figure F~2:

e Zone 1 - Zone 1 represents net recharge from
precipitation infiltrating through surficial
deposits overlying the alluvial aquifer.

¢ Zones 2 and 3 - The Ohio River bank and the outer
lagoon dike area were treated as a separate re-
charge zone due to steep hydraulic gradients in
these areas relative to the flat gradients
throughout the majority of the site, This im-
plies the presence of materials of significantly
lower permeability in these areas which, in con-
junction with steep ground surface slopes and
high saturation states, indicates that infiltra-
tion in these zones may be negligible compared to
Zone 1,

e Zones 4 and 5 - Ice Creek was represented as a
source or sink of vertical leakage (recharge)
into or from the underlying aquifer. The direc-
tion of leakage is determined by the difference
between the water elevation in Ice Creek and the
piezometric head in the adjacent aquifer. The
two zones represent areas of different resistivi-
ties of the Ice Creek bed sediments, defined in
Section F,2.1.2,

Permeability Zones

Two aquifer material zones, representing different permeabilities, were
assigned within the grid system (Figure F-2): the alluvial aquifer
(Zones 1, 2, 4, and 5), and the outer lagoon dike and Ohio River bank
areas (Zone 3). The materials comprising Zone 3} were assigned a perme-
ability lower than that of the alluvial aquifer}; the rationale for this

assumption is discussed in Sections F.2.1.2 and F.,2.2.1.

F.2.1.2 Hydrogeologic Input Parameters

Following implementation of the grid system with various recharge and
permeability zones, values of hydrologic parameters were assigned to

each element/node as appropriate.
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Each element within the grid system was assigned to a permeability and
recharge zone as shown in Figure F~2., 1Initial aquifer saturated thick-
nesses and bedrock (bottom of aquifer) elevations were also assigned to
the elements on the basis of isopach and bedrock elevation contour maps
genervated from field data (Figures 4-7 and 4-8). Each node along the
grid boundary was designated as a constant head node (with specified
piezometric head) or as part of a no-~flow boundary. Constant head
values were assigned on the basis of representative measured heads (Fig-
ure 4-6). Nodes corresponding to the Coal Crove wells were specified as

pumping wells and assigned corresponding pumping rates.

Alluvial Aquifer Permeability

Initial estimates of aquifer permeability for modeling applications were
based on Phase II field permeability tests, specific capacity data from
area pumping wells, and experience with alluvial materials having grain-
gize distributions similar to those recorded in the field

investigations.

® Results from aquifer permeability tests performed
during the Phase II investigations show some
variability, but do not indicate the presence of
discernable zones of different permeabilities
within the alluvial aquifer {(Chapter 4.0). Exam-
ination of the results and the tested intervals
indicates that _a permeabil%ty range of approxi-
mately & x 1073 to 4 x 10™% centimeter per second
(em/sec) is representative for the aquifer
material.

e Calculations based upon specific capacity data
from tests at pumping wells installed at or near
the site yield permeability values in the range
of approximately 2 x 10°“ to 8 x 10 “ cm/sec.
Data were available for coke plant production
wells (CCPW-3, old CCPW-6) and for Coal Grove
municipal wells (CG-1, CG-2, CG~3) (Chapter 4.0),.

e Phase I field investigations indicate that the
aquifer materials may be generally characterized
as sands with gravels and silts. Alluvial de-
posits having grain-size distributions similar to
those determined for the Ironteon site aquifer
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general%y have pergfabilities in the range of
S x 1007 to 1l x 100* cm/sec (Freeze and Cherry,
1979).

Based on the above estimates, aquifer permeabilities‘between 8 x 1073
and 8 x 1072 cm/sec were considered in validating the horizontal model.
The most appropriate values within this range were determined by corre-
lation of computed heads and ground water flow patterns with those

observed at the site,

Recharge Rate

The range of recharge rates congidered for Zone }, four to ten inches
per year, was based on water balance analyses specific to the simulation
area using moisture budget calculations (U.S. EPA, 1975). Previous ex-
perience with water balance calculations and hydrogeologic simulation
indicates that this is a representative range for the Ohio, Kentucky,

and West Virginia region.

Ice Creek Bed Resistivity

Field data obtained during the Ice Creek boring program indicate that
the bed sediments have a fairly uniform low permeability (1076 to 1078
cm/sec) and vary in thickness from the upper reaches of the creek (ap-
proximately 0 feet) to its confluence with the Ohio River (approximately
25 feet). The resistivity of the Ice Creek bed, defined as b'/K' where
b' = bed thickness and K' = bed permeability, is used to calculate ver-
tical seepage through the bed sediments. The field data indicate a very
high resistance to seepage through the creek bed, particularly in the
lower reaches of the creek where bed sediments are thickest. Ground
water levels, however, indicate that the creek and the alluvial aquifer
are in hydraulic communication, implying that seepage has a horizontal
component and occurs through the less-regsistant creek bank, Therefore,
an “effective” resistivity must be assigned to the Ice Creek bed sedi-
ments to allow for a horizontal flow component from the creek. Due to

variation in bed thicknesses, the upper reach of the creek was assigned
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a lower resistivity than that adjacent to and below the coke plant site.
Actual values of resistivity were assigned during model validation such
that model results closely simulated observed ground water levels and

flow patterns.

Ohio River Bank Permeability and Width

The Ohio River bed is directly above the bedrock formation which under-
lies the site., Materials deposited along the edges of the river have
formed a bank zone of variable permeability and width. Flow from the
Chio River into the aquifer induced by pumping at the Coal Grove well
field is primarily through the riverbank, with the potential for some
discharge through the bed into the aquifer via the thin underlying layer
of sand and gravel deposits. North of Ice Creek along the western
boundary of the site, ground water flows primarily from the aquifer into

the Ohio River under normal stage conditions.

Measured ground water levels (Figure 4-6) indicate that the riverbank is
less permeable than the alluvial aquifer in the area adjacent to the tar
plant. The ground water gradient from the site toward the river in this
area is steeper than gradients in the upstream direction toward Ice

Creek and downstream toward Dayton Malleable property.

In the Coal Grove area, the relatively minor drawdown observed in MW-5
indicates that low-permeability bank deposits are not present to

restrict recharge from the river to the wells.

The width, w, of the Ohio River Bank Zone was assumed to be 100 feet.
The bank width is one of three physical parameters which affect flow
from the alluvial aquifer to the Ohio River (or vice versa) as defined
by the coefficient of retardation, r {Hantush, 1965), where K equals

permeability:

w K {f
r = __Eﬂﬂﬂl_ﬁﬁ (F.1)
bank



\-u-f,

F-10

Therefore, variations in bank permeability implicitly incorporate bank
zone width variations in the coefficient of retardation. A bank perme-
ability of 1/40 of the alluvial aquifer permeability was assigned to the

riverbank adjacent to the tar plant in order to simulate measured heads

as discussed in Section F,2.2.1.

Quter Lagoon Dike Permeability and Width

Relatively steep hydraulic gradients are observed in the outer lagoon
dike area. These steeper gradients result from a zone of lower-
permeability materials along Ice Creek due to siltation, and from higher
recharge in the lagoon area due to rerouting of coke plant runcff to the
lagoons. The lagoon recharge is the less significant factor, evidenced
by the lack of water table mounding effects observed to the west of the
lagoons and by the continued presence of steep hydraulic gradients along
the Ice Creel bank south of the lagoon area. The horizontal model
therefore incorporates a low-permeability zone in the outer lagoon dike
areg. The preceding discussion of the simulation of the Ohio River Bank
also applies to this zone, Elements representing the area where the
field data show steep gradients are included in Zone 3, which is as-

signed a permeability 1/40 of that of the alluvial aquifer as discussed
in Section F.2,2.1.

Specific Yield

Sand and gravel deposits, such as those that form the alluvial aquifer,
generally exhibit specific yields in the range of 0.10 to 0.25 (Bear,
1979). A value of 0.2 was used in the flow balance analysis. This
value is not important in the steady-state analyses, however, because
the specific yield parameter is not required for steady-state

calculations.

Ohio River and Ice Creek Water Surface Elevations

Figure F-3 shows the stage-duration curve for the Ohio River at the

Ashland River gage (River Mile 322.75) operated by the U.S. Army Corps



of Engineers until 1978. The curve indicates the percentage of time
that a specified water surface elevation in the river (stage) is equaled
or exceeded. The figure indicates that approximately 90 percent of the
time the stage is between 518 feet mean sea level (MSL) and the normal
pool level of 515 feet as maintained by the Greenup Dam. Depending on
the flow rate in the river, the Ohio River surface elevation at the
Allied Ironton site has been reported to be between 0.2 and 2.3 feec
higher than the normal pool river elevation at the Ashland gage
(Benedict, et al.,, 1983: D'Appolonia, 1984). Although judgment is re-
quired in extrapolating measured stage elevations from the Ashland gage
to the site, the stage-duration curve is a good indication of stage

fluctuations above the normal pool level.

After review of the available stage data at Ashland and consideration of
water surface elevations measured during the field programs, an eleva-
tion of 516 feet MSL was selected for the Ohio River and Ice Creek at
the site. This elevation applies to Ice Creek because the creek water
surface is essentially flat near the site due to backwater effects from

the Ohio River.

Because the ground water surface over most of the site is relatively
flat, transient changes in ground water flow conditions caused by vari-
ation in Ohio River/Ice Creek stage were analyzed using horizontal

transient flow simulations as discussed in Section F.2.2.4.

Coal Grove Well Pumping Rates

Recent operating records for the Coal Grove well field (Coal Grove,
1983} indicate an average daily pumping rate of 250 gallons per minute
(gpm) for Well CG-3 and 275 to 300 gzpm for one to 1,5 hours per day from
Well CG-4. The 300-gpm/l.5~hour-per-day rate was averaged over a 24-
hour period to give the 19-gpm pumping rate used for Well CG-4 in the

flow modeling.
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F.2.1.3 Assumptions

The following assumptions were made in performing the horizontal flow

simulations:

¢ Ground water flow is along a two-dimensional
plane which is nearly horizontal as defined by
the bedrock surface (bottom of aquifer). Verti-
cal velocity components are considered negligible
with respect to the horizontal components.

® Ground water flow through bedrock underlying the
aquifer is negligible relative to the aquifer
flow rate.

e Within each permeability zone, the aquifer is
homogeneous and isotropic.

o The Ice Creek bed can be divided into two dis-
tinct zonesj within each zone, bed characteris-
tics are uniform,

¢ Within each defined recharge zone, the recharge

rate 1s uniform.

F.2.2 HORIZONTAL FLOW ANALYSES

F.2.2.1 Model Validation

The primary objective of model validation is to establish a site-
specific model incorporating the combination of values of input param-—
eters {within ranges determined by field measurement, historical infor-
mation, and/or from literature sources) that allow the model to most
closely represent field conditions. The goal of this process is to

simulate the behavior of the existing ground water system.

The following information was initially assigned to the model and was

not varied during validation!
o The grid system configuration
e Initial alluvial aquifer saturated thicknesses

e Bedrock datum (bottom of aquifer) elevations



¢ Locations of the Coal Grove wells and their
respective pumping rates.

Several parameters were varied, alone and in combination with others, to
achieve computed potentiometric heads which would best match those mea-

sured in the field:

e Resistivity of Ice Creek bed zones, and number of
these zones

e Recharge rate for Zones 1, 2, and 3
e Alluvial aquifer permeability

e Ratios of Ohio River bank/outer lagoon dike
permeabilities to aquifer permeability; locations
of permeability zones.

Analysis of the effects of varying these parameters in the model valida-
tion procedure indicated the presence and extent of two specific areas

having lower permeabilities than that of the alluvial aquifer:

Ohio River Bank - Observed ground water levels along
the Ohio River bank indicate a variability in the
resistance, r {(Equation F.l), along the length of
the bank included in the simulation. Relatively
steep gradients have consistently been measured in
the area adjacent to the tar plant; these gradients
are less steep along the bank near the mouth of Ice
Creek, and toward the north of the site (Dayton
Malleable property). In the Coal Grove area, water
levels measured in MW-5 show very little drawdown,
indicating low resistance to ground water recharge
through the riverbank. To best simulate observed
conditions, the segment of the riverbank adjacent to
the tar plant (Zone 3) was assigned a permeability
of 1/40 of the alluvial aquifer permeability.

Outer Lagoon Dike Area - The relatively steep gradi-
ents in the outer lagoon dike area were simulated by
assigning a lower permeability to the corresponding
elements. This zone is a result of siltation in the
broad zone of Ice Creek, and its configuration was
set to provide the most representative simulation of
field conditions.
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The final parameters selected for the validated model (Table F.l) best
simulate the existing ground water system given the current data base

and present understanding of site hydrogeologic conditions,

F.2.2,2 Validated Model

The ground water flow field presented in Figure F-4 represents average
conditions at the site as simulated by the validated model. Two primary
factors could cause variation in the computed flow field:

¢ Localized variation in hydrogeologic parameters,

or actual parameter values differing from those
assumed for the simulation

¢ Transient changes in boundary conditions such as
infiltration, Ohio River and Ice Creek stage, and
pumping withdrawals at locations other than the
Coal Grove well field.

As discussed in Chapter 4.0, the map of October 3, 1984 water levels
(Figure 4-6) is similar to those previously recorded at the site. The
observed potentiometric surface for this date exhibits hydraulic gradi-
ents and ground water flow patterng typical of the site and represents

the most complete data set available for measured heads.

Table F.2 is a comparison of the October 3, 1984 piezometric data with
the computed elevations shown in Figure F-4. The computed ground water
surface provides a good representation of observed ground water flow
conditions illustrated in Figure 4-6. The indications of flow predomi-
nantly toward Ice Creek and the Ohio River, the areas of steeper hydrau-
lic gradients, and the general patterns of ground water surface contours
are also consistent with previous ground water level maps. The differ-
ences between October 3, 1984 measured heads and the computed values are
generally small, on the order of 0.5 foot. Differences of one to two
feet occur for some areas of the outer lagoon dike, OQhio River bank, and

vicinity of the Coal Grove wells, and a difference of over three feet is
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shown for Well MW-5. These differences may be due to localized varia-
tions in permeabilities, transient pumping rates, or greater head varia-
tions over short distances in areas of steep ground water gradients.

The isolated variations from the October 3, 1984 water levels are not
significant relative to the objectives of the modeling; the overall rep-
resentation of piezometric head values, flow directions, and hydraulic

gradients provides a good simulation of the site hydrogeologic system.

F.2.2.3 Balance of Flow Components to Coal GCrove

The sources and magnitudes of ground water inflow to the Coal Grove
wells were determined using a summation of computed flow rates for ap-
propriate nodes within the grid system. Flows were summed for the con-
trol volume (CV) defined as the model grid area southeast of Ice Creek.
Figure F-5 illustrates the flows into (I) and out of (0) the ground

water system used in the flow balance calculation:

Flow Into Control Volume (I)

e Natural infiltration in the area east and south-
east of Ice Creek

o Recharge from the Chio River
® GCround water inflow aleng the scuthern boundary
of Ice Creek (refer to boundary location in
Figure F-5), consisting of two components:
~ Leakage from Ice Creek
- Ground water underflow from the Allied
Chemical/lronton site which flows beneath Ice

Creek toward the Coal Grove well field.

Flow Out of Control Volume (0)

® Ground water discharge to Ice Creek

e Discharge to the QOhio River near the southwestern
corner of the grid system, occurring for some of
the flow simulations

® Pumpage from the Coal Grove well field.
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TABLE F.3

SUMMARY OF INPUT DATA
FOR GROUND WATER FLOW SIMULATIONS(1)

ALLUVIAL AQUIFER ICE CREEK BED INPILTRATION RaTE | OUTER LAGOON DIKE/ COAL GROVE
COMPUTER | ooy MEABILITY {cm/s) RESISTIVITY (yr) RATE (in/yr) OHIO RIVER BANK | WELL PUNPING DESCRIPTION
SIMULATION PERMEABILITY (cm/s) RATES {gpm)
NUMBER ZONES 1 AND 2 ZONE 4 Z0NE 5 ZONE 1 ) c6-3 | cc-4
2ONE_3
1 2 x 1072 5.5 x 1072 | 3.9 x 1072 8 5 x 1074 250 19 | Calibrated Model
2 2 x 1072 5.5 x 1072 | 3.9 x 1072 6 5 x 1074 250 19 | Low Infiltration Rate
3 2 x 1072 5.5 x 1072 [ 3,9 x 1072 10 5 x 1074 250 19 | High Infiltration Rate
4 1x 1072 5.5 x 1072 | 3.9 x 1072 8 2.5 x 1074 250 19 | Low Aquifer Permeability
5 4 x 1072 s.5 x 102 | 3.9 x 1072 8 1 x 103 250 19 | High Aquifer Permeability
6 2 x 1072 5.5 x 1073 | 3.9z 1073 8 5 x 1074 250 19 | Low Ice Creek Bed Resistivity
? 2 x 1072 0.55 0.39 8 5 x 1074 250 19 | High Ice Creek Bed Resistivity
8 2 x 1072 5.5 x 1002 | 3.9 x 1072 8 2 x 1072 250 19 | uniform Alluvial Aquifer Permeability

(l)keier to Pigure F-2
(2)g00e 3 permeability

for zone locations.

is equal to 1/40 alluvial aquifer permeability, except in

Simulation 8.



TABLE F.4

SUMMARY OF RELATIVE MAGNITUDES OF INFL.QW COMPONENTS

TO COAL GROVE WELLS

(a) (B) TOTAL

COMPUTER NAngg: ;gs;;éﬁgmu LEAKAGE  UNDERFLOW  FROM
SIHULAT{%I OF ICE CREEE FROM BENEATH SITE
NUMBER ) ICE CREEK ICE CREEK  (A+B)
(2) (2) (2)

1 41 27 3 30

2 34 29 3 32

3 48 25 3 28

4 39 32 2 34

5 44 20 6 26

6 36 41 0 41

7 47 8 10 18

8 41 28 2 30

(l)Refer to Figure F-5 for definition of flow components.

(Z)Input data for computer simulations are listed in Table F.3.

RECHARGE
FROM OHIO
RIVER

(%)

29
34
24
27
30
23
35

29

DESCRIPTION

Validated Model

Low Infiltration Rate

High Infiltration Rate

Low Aquifer Permeability

High Aquifer Permeability

Low Ice Creek Bed Resistivity
High Ice Creek Bed Resistivity

High Permeability River/Stream
Bank Zones



FOR HORIZONTAL MASS TRANSPORT SIMULATION

TABLE F.5
HYDROGEOLOGIC INPUT DATA

UNITS

PARAMETER
Alluvial aquifer permeability cm/s
(Zones 1 and 2)
Ohio River bank permeability cm/s
(Zone 3)
Ice Creek bed resistivity yr
Zone 4
Zone 5
Infiltration rate in./yr
Zone 1
Zone 2
Zone 3
Coal Grove well pumping rates gpm
cG-1
CG-2
CG-3
CG-4
Ohio River and Ice Creek water ft, MSL
surface elevations
Effective porosity dimensionless
Dispersivity feet
Longitudinal
Transverse
Source Concentration dimensionless
Retardation factor dimensionless

VALUE

2 x 1072

5 x 10~

5.5 x 10-2
3.9 x 1072

250
19

516.0

0.2

100
20

1.0

1.0



TABLE F.6
SOURCE/RECEPTOR ANALYSIS

PERCENTAGE OF TOTAL SOURGE LOADING
RECEIVED BY'?

sggaf§) DESCRIPTION
) COAL GROVE
OHIQ RIVER ICE CREEK WELLS

1 Lagoons 1, 3, and 5 0.8 2.4 6.8

2 Lagoons 2 and 4 0.0 100 0.0

3 Goldcamp Area 100 0.0 0.0

4 Area of Well T-9 99,9 0.1 0.0

5 Area of TPPW-! 100 0.0 0.0

6 Area of Wells C-3 66.7 15.1 18.2
and T-11

7 Leakage from 0.1 0.0 99.9
Ice Creek

(l)Refer to Figure F-9 for potential source locations.

(Z)Percentages are approximate and are presented to illustrate general
trends in chemical constituent movement from a specific source area,
The calculations are sensitive to flow conditions and the dispersion
parameter values used in the simulations.



USED IN ICE CREEK MASS LOADING CALCULATION

TABLE F.7

CONCENTRATIONS FOR MONITORING POINTS

(mg/r)

MONITOBRING POINT FOR GROUND WATER DISCHARGE FROM SITE

PARAMETER c-6 Mi-16 c-2 MW-15 c-1 c-10
rance(l) | gep.(2) | mance | Rer. RANGE REP. RANGE REP. RANGE REP. RANGE REP.
Chloride 22-35 24 -3 1 3 31.5-44 38 59-60 60 554-770 658 19-170 25
Ammoni a 0.39-2.1 1.1 - w4 | w-2.72 1.2 | 0.06-0.06 | 0.06 101-170 167 12-57.1 30
Cyanide WD-0.057 | 0.048 - ND ND-0.29 | 0.15 | 0.04-0.07 | 0.07 | 0.034-1.8 | 0.21 | 0.04-0.15 | 0.054
Phenolics | Np-0.02 | <0.01 - ¥ | Np-0.108 | 0.03 | mp-0.005 | 0.005 | 0.011-0.08 | 0.047 | 0.005-0.11 | .07
Benzene ND-<0.010 <0,010 - ND ND-0.012 <0.010 ND-ND ND ND-0.011 <0.010 ND-0,001 ND

(I)Ranges were determined by examining all available data for

(2)Representntive values based on Phase I and Phase II data.

(3)0n1y one data point available.

(4)HD indicates none detected.

each monitoring point.




TABLE F.8

CONCENTRATIONS FOR MONITORING POINTS

(mg/e)

USED IN OHIO RIVER MASS LOADING CALCULATION

MOWTITORING POLNT FOR GROUND WATER DISCHARGE FROM SITE

PARAMETER T-3p M1 T-4D MW-14 MW-18 MW-17 MW-11 M-8
range'V? | rep (2 RANGE REP. RANGE REP. RANGE REP. | RANGE | REP, | RANGE | REP RANGE | REP. | RANGE | REP.
Chloride 35-120 120 10-13° 13 20-110 a9 17-45 45 13-16 w6 | - 17 B-130 130 - 12
Ammonia 1.9-5.8 4.8 0.06-0.82 0.82 0.09-1.5 0.7 npt4) 0.06 | ND-0.06 | 0.06 | - ND ND-HD ND - ND
Cyanide ND-0.05 | 0.03 ND-ND ND | <0.012-0.05 | <0.02 ND-ND ND ND-ND ND - 0.02 | ND-0.35 | 0.35 - Nb
Phenolics | ND-0.134 | 0.018 | 0.008-0.015 | 0.012 | <0.008-0.13 | 0.012 | 0.005-0.012 | 0.008 - ND - ND | ND-0.008 | 0.008 - 0.009
Benzene ND-ND §D ND-<0.01 <0.010 ND-ND ND HD-<0.001 ND - ND - ND - D - ND

(l)aanges were determined by examining all available data for each monitoring point.

(Z)Representltive values based on Phase I and Phase 1l data.

(3)On1y one data point available.

(A)ND indicates none detected.




TABLE F.9
ESTIMATE OF MASS LOADINGS FOR ICE CREEK(!)

APPROXIMATE POTENTIAL INCREASE IN ICE CREEK
MASS LOADING FROM SITE NCENTSATION DUE
INTO ICE CREEK' co 39
PARAMETER MASS LOADING FROM SITE (mg/2)
(Lb/day)
RaNGE (4) rep, (3) rance ¢ Rep. (7
Chloride 33.2-56.4 38.4 0.71-7.1 2.4
Ammonia <5.37-<12.3 <9.76 0.18-1.8 0.60
Cyanide <0.0104-<0.105 <0.0249 0.0005-0.0046 | 0.0015
Phenolics | <0.0022-<0.0175 <0.0101 0.0002-0.0019 | 0.0006
Benzene <0.00038-<0.00118 | <0.00070 0.00001~0.0001 | 0.00004

(I)Mass loading estimates are based on a limited number of data points and
are presented to indicate approximate values.

(2)Bgged on Equation F.3, Q is from the horizontal model (Simulation 1)
and C 1s from Table F.7.

(3)Based on volumetric flow rates in Ice Creek. Assumes initial parameter
concentrations are zero in Ice Creek.

(4)Based on water quality variation in Table F.7.
(S)Based on representative water quality values in Table F.7.

(G)Ranges are based on representative mass loading values and typical
range of Ice Creek flow rates between 1 and 10 cfs (USGS gaging station
records).

(7)Based on representative Ice Creek flow rate of 3 cfs.




TABLE F.10
ESTIMATE OF MASS LOADINGS FOR OHIO RIVER(L)

MASS LOADING FROM 3¥TE POTENTIAL INCREASE IN OHIO RIVER
INTO OHIO RIVER' CONCENTRATION DU% ;o
PARAMETER (1b/day) MASS LOADING FROM SITE!3 (mg/e)
rRaNce(4) ree. (3) rance(®) rep.(7)
Chloride 13.3-47.7 46.1 8.6x1070 - 4.3x107% | 1.2x107%
Ammonia <0.303-1.16 0.905 1.7x1078 - 8.4x107% | 2.4x107°
~ Cyanide <0.0126-0.0429 0.0344 6.4x1078 - 3.2x1077 | 9.1x1078
Phenolics(8) <0.0045-0.0415 0.00784 1.5x1078 - 7.3x1078 | 2.1x1078
Benzene(8) <0.00069-<0.00196 | <0.00196 3.6x1079 - 1.8x1078 | s.2x107?
(1)Mass loading estimates are based on a limited number of data points and
are presented to indicate approximate values.
(2)Based on Equation F.3, Q is from the horizontal model (Simulation 1) and
C is from Table F.8.
(3)Based on volumetric flow rates in the Ohio River.
(&)Based on water quality variation in Table F.8.
~_ (5)Based on representative water quality values in Table F.8.

(G)Ranges are based on representative mass loading value and typical range
of Ohio River flow rates between 20,000 and 100,000 cfs (Army Corps of
Engineers gaging station records).

(T)Based on representative Ohio River flow rate of 70,000 cfs.

(B)See Section F.3.5.2 of text for additional discussion of mass loadings

of phenolics and benzene te the Ohio River.



TABLE F.1l1

ESTIMATE OF MASS LOADINGS FOR COAL GROVE WELL FIELD(1)

CONCENTRATION {mg/%) AT
MONITORING POLNT FOR

MASS LOAD{g?

POTENTIAL CONTRIBUTION TO

COAL GROVE WELL FIELD

(g)ND indicates none detected,

DUE TO
psaren | GROUD WAt oiscues | TSI
FROM SITE - WELL C-13 ay 48
FROM SITE {(mg/2)
RANGE rep, (4) RANGE (3’ rep, (6) rance!?) | rep,(8)
Chloride 120-130 123 116-126 119 36~-39 37
~1 Ammonia w9 -0.68 | 0.55 <0.048-0.66 0.53 0.015-0.20 | 0.16
Cyanide <0.02-0,12 0.05 0.0078-0.12 0.048 0.0024-0.037 0.015
Phenolics 0.011-0.09 0.014 0.011-0.087 0.014 0.0034-0,027 | 0.0043
Benzene ND-ND ND <0.001-<0.001 <0,001 - <0.0003
(l)Mass loading estimates are based on a lLimited number of data points and are presented
to indicate approximate values.
(Z)Based on Equation F.3; from the horizontal flow model results, Q is 30 percent of the
269 GPM average pumping rate at the Coal Grove wells,
(B)Based on 269 GPM average volumetric flow rate pumped at Coal Grove wells.
(Q)Representative concentrations from Chapter 4.0.
~ (S)Based on water quality variation at Well C-13.
(6)Based on representative concentration at Well C-13.
(7)Based on calculated ranges of mass loadings.
(B)Based on computed representative mass loadings.
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TABLE F.1

HYDROGECLOGIC PARAMETER VALUES
FOR HORIZONTAL FLOW MODEL

PARAMETER VALUES

PARAMETER UNITS
VALIDATED MCDEL LOW VALUE HIGH VALUE

Alluvial aquifer permeability ) -2
(Zones 1 and 2) cm/s 2 x 107 1 x 1072 4 x 10
OQuter lagoon dike/Ohio Rivff) -4 4 -2
bank permeability (Zone 3) cm/ s 5 x 10 2.5 x 107 2 x 10
Ice Creek bed resistivity: yr

Zone 4 5.5 x 1072 5.5, x 1073 0.55

Zone 3.9 x 1072 3.9 x 1073 0.39
Infiltration rate: in./yr

Zone 1 8 ?2) 10

Zane 2 g NA NA

Zone 3 0 NA NA
Specific yield dimensionless 0.2 NA NA
Coal Grove well pumping rates: Zpm

cG-1 0 NA NA

CG-2 Q NA NA

CG-3 2?3 NA NA

cc-6 1913) NA NA
Ohio River and Ice Water (%) (5)
Surface Elevations ft, MSL 516 - 518, 533

(l)Zone 3 permeability is equal to 1/40 alluvial aquifer permeability except in

Simulation 8,

(Z)Not analyzed.

(3)The reported operating schedule for Well CG-4 is a pumping rate of 275 to 300 gpm

for 1 to 1.5 hours per day.

averaged over a 24-hour period to yield a 19 gpm average.

4 300 gpm rate over a l.5~hour period was asgsumed and

(A)The transient effects of two flood events were analyzed using the horizontal model:

Ohio River Stage

Percent of Days per Year

Typical Duration

(feet MSL) "Bqualed or Exceeded of Event {days)
518 16 6
533 1 1G




TABLE P.2

COMPARISON OF MEASURED AND SIMULATED PIEZOMETRIC HEADS
IN ALLUVIAL AQUIFER

LOCATION (feet . MSL) (foor, MSL) DIFFERENCE
MW-1 518.16 518.91 ~0.75
MW-2 518.46 518.85 -0.39
MU-13 518.56 518.79 -0.23
MW~4 518.10 518.21 -0.11
MW~ 518.40 514,31 -3.91
M6 518.90 519.01 -0.11
MW7 514.50 512.52 +1.98
M-8 516.81 518.06 -1.25
MW-9 518.68 519,03 -0.35
MW-10 513.29 512.37¢(3) +0.92
MW-11 517.74 518.08 -0.34
MW-12 518.08 518.84 -0.76
MW-13 516.09 516.34 -0.25
MW-14 518.33 518.84 -0.51
MW-15 517.50 516.04 +1.46
MW-16 517.68 516.63 #1.05
MW-17 518.05 518.46 -0.41
MW-18 518.23 518.87 -0.64

c-1 517.52 516.18 +1.34
c-2 517.64 516.02 +1.62
c-3 518.00 518.00 0.00
c-4 517.83 517.83 0.00
c-5 518.28 518.34 -0.06
c-6 518,21 518.36 ~0.15
c-7 518.59 518,64 -0.05

c-8 518.81 518.72 +0.09



TABLE F.2
(Continued)

(1)
. D 100 M0 )
(feer, MSL) (feet, MSL)
c-9 518.58 518.82 -0.24
c-10 517.14 517.66 -0.52
c-11 517.26 -(4) -
Cc-12 515.91 515,88 +0.03
c-13 508.60 309.63 -1.03
T-1 518.51 519.40 -0.89
T-2 518.31 519.07 -0.76
T-38 518.04 519.69 -1.65
T-3D 518.04 518.71 -0.67
T-4S 518.26 519.01 -0.75
T-4D 518.26 519.04 -0.78
T-58 518.33 518.81 -0.48
T-5D 518.33 518.92 -0.59
T-6 518.61 519.02 -0.41
T-9 518.57 518.92 -0.35
T-10 518.41 518,82 -0.41
T-11 517.95 518.02 -0.07
T-12 518.07 518.61 -0.54
T-138 518.24 518.68 -0.44
CPPW-3 518.57 518.29 +0.28
CPPW-4 518.60 518.17 +0.,43
CPPW-5 518.70 519.36 -0.66
CPPW-6 518.73 518.42 +0.31
TPPW-2 518.25 518.14 +0.11
Mean of the head differences: -0.24
Mean of the absolute values of 0.64

the head differences!?

(1)Results from validated computer model, Simulation No. 1.
{Dyead difference = (simulated head) - (measured head).
(3)Measured 11-19-84.

(Q)Data not available,
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Coal Grove Well Field

The results of the mass loading calculations for the Coal Grove wells
indicate that leakage from Ice Creek and ground water underflow from the
site may contribute up to 40 milligrams per liter of chloride and

0.2 milligram per liter of ammonia to water pumped at the Coal Grove

well field (Table F.11).

The observed water quality in Ice Creek indicates that concentrations of
chloride and ammonia are probably increased by both site-associated
loadings and by influx of domestic sewage (see Ice Creek discussion).
Therefore, mass loadings of chloride and ammonia calculated for the Coal
Grove wells which regult from leakage from Ice Creek are likely com-

prised of contributions both from the site and from sewage discharges.

The calculated representative concentration contribution for cyanide is
below the detection limit of 0.02 milligram per liter, and the repre-~
sentative observed concentrations for this parameter at the Coal Grove
wells are also below the detection limit (Table 4.3, Chapter 4.0). The
computed representative concentration contribution of approximately
0.004 miliigram per liter for phenolics compares to the observed
representative value of 0.013 at Ccal Grove Well CG-3 (Table 4.3,
Chapter 4.0).

Benzene has not been detected in Well C-13 or in the Coal Grove wells
during any of the sampling programs., This supports the results of the
flow analysis which indicate that leakage from surface water bodies is a
much more significant source of water for the Coal Grove wells than is
ground water underflow from the site. Benzene, while fairly persistent
in ground water, volatilizes relatively quickly in surface waters. The
lack of benzene occurrences in the Coal Grove area therefore supports
the conclusion that the pumping wells are drawing significantly more

surface water from Ice Creek and the Ohio River than ground water from

the site.
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The mass loading calculations for the Coal Grove wells are based on one
monitoring point, Well C€-13, thus increasing the ranges of uncertainty
in the analysis. In general, however, the results are consistent with

water quality observed in Ice Creek and at the Coal Grove wells.
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DRAWING NOT TO SCALE.

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-4 (APPENDIX F ).

INSTALLATION DETAILS
MONITORING WELL MW-4

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

1T CORPOBATHON

18 1293 HERCULENE AAB SMITH CO  PGH  Pa




/- -7 |DRAWING

/-25- f5INUMBER B31625-A53

T T
TLY

CHECKED BY

RW
10-30-84] APPROVED BY

DRAWN
BY

T : | «—— 6" STEEL CASING
— WITH LOCKING CAP
3.3¢6' ‘ .
2.85 GENERALIZED
l i GROUND SURFACE STRATIGRAPHY
CONCRETE EL. 53936 MSL.
0.0-10" FILL
A
— 10" O BORING
BENTONITE/CEMENT / / -107 ¢ STLTY GLAY
?gciti‘; ’ / —— 4" 1D SCHEDULE 40 SANDY CLAY
: : A / PVC RISER PIPE CLAY
BENTONITE Q Q :
44.1-47.5 NY DD SANDY CLAY
o f_1Ps:
o{—1 .. o "
o |~ 4"1D SCHEDULE 40
S bl NS 010" SLOT SCREEN
zle SLOTTED INTERVAL
e-ll=1" 53.4-62.9'
NATURAL CAVED R 1= POl FINE SAND
FINE TO COARSE SolE e
SAND AND GRAVEL B Y P
47.5-66.5' LAY il A
o =] . .
N P DR
..... I -, o
S =t SAND AND GRAVEL
_' e ,j L
le:2:- .. | BOTTOM OF BORING AT BEDROCK
63.3'
NOTES:

| ELEVATION OF TOP OF RISER PIPE;

542.21 MSL INSTALLATION DETAILS

2 ELEVATION OF GROUND WATER ON 10/3/84, MONITORING WELL MW-5
514.30  MSL.

3. DEPTH DATUM 1S GROUND PREPARED FOR
SURFACE. ALLIED CORPORATION
4 DRAWING NOT TO SCALE. MORRISTOWN, NEW JERSEY

5 FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-5 (APPENDIX F).

1T CORPORATION

19 1293 HERCULENE ALD SMITH CO  PGM P



B831625-A54

/-7 7Y |DRAWING

1-25-23|NUMBER

FrtT
J-H

CHECKED BY

? , 60 STEEL CASING
— WITH LOCKING CAP
2.58' ‘ .
2.36 GENERALIZED
l 4 GROUND SURFACE STRATIGRAPHY
£L. '
0.0-1.0' L
BENTONITE/CEMENT L‘—-IO"GDBOR!NG SILTY CLAY
FINE SAND

22.3-28.0'

10-3C-44] APPROVED BY

ORAWN

By

010" SLOT SCREEN
SLOTTED INTERVAL

/ %
GROUT ‘ % ,//4—— 4"1D SCHEDULE 40
1.0-22.3 PVC RISER PIPE
_kd s
BENTONITE \ ; N
)
o
° -]
-]
e. 0
LA
* e

e—"+—— 4"/ 0. SCHEDULE 40
o
o
°
]
Q
L]

SAND AND GRAVEL

=l 31.2-73.9'
NATURAL CAVED 121y FINE SAND
FiNe TO COARSE R
SAND AND GRAVEL R = o
28.0-74.0"' LAY bl RS
o . |l=t® .
o |=|o°
Coe .
- , [
Sl S | /SAND, GRAVEL \{
o = AND COBBLES
6% o - | BOTTOM OF BORING AT |~ BEDROCK
74.0'
NOTES
| ELEVATION OF TOP OF RISER PIPE;
553.80  MSL INSTALLATION DETAILS
2 ELEVATION OF GROUND WATER ON (0/3/84, MONITORING WELL MW-6

519.01 MSL.

3. DEPTH DATUM IS GROUND
SURFACE.

4 DRAWING NOT TO SCALE.

5 FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-6 (APPENDIX F).

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

IT

1T CORPORATIOM

v HeRCLLENE AAD SMITH CO  PGH  PaA




p]
Tp]
'Ii -
o } - 60 STEEL CASING
o
© — WITH LOCKING CAP
P 2 30’ ‘20
oo 2 GENERALIZED
Sh s { GROUND SURFACE STRATIGRAPHY
aF
EL. 538,
&2| concreTE 3832 MsSL.
¥wl 00-10'
O |y
‘\,\a :/ 7 FlLL
~  BENTONITE/CEMENT / /"— 10" ® BORING
i GROUT / —— 4"1.D SCHEDULE 40
S| +O-115 / / PVC RISER PIPE
ya /]
/% BENTONITE \\ SILTY CLAY
:LS HH.5-170 & \
%’g s 1_[%%
w - .6 1"
S o 1= -:—"m——- 4"1D SCHEDULE 40 CO’ZggE TgAND
- = 010" SLOT SCREEN
x[o PSR SLOTTED INTERVAL SILTY CLAY
x5 ell=le 23.4-613'
o| NATURAL CAVED oo l=lo "
z | FINE TO COARSE Y = R FINE TO
2-| SAND AND GRAVEL 0 = MEDIUM SAND
t : -1 4
a 170-61.5 LYl A
o . |a]o -,
Y fed B GRAVEL
6 & |— 6, °
S b= R FINE SAND
Lo ¢ ol BOTTOM OF BORING AT | BEDROCK
61.5'
NOTES:
| ELEVATION OF TOP OF RISER PIPE:
540.52  MSL. INSTALLATION DETAILS
2 ELEVATION OF GROUND WATER ON 10/3/84; MONITORING WELL MW-7
512.52  MSL.
3 DEPTH DATUM 1S GROUND PREPARED FOR
SURFACE. ALLIED CORPORATION
4 DRAWING NOT TO SCALE. MORRISTOWN, NEW JERSEY
5 FOR DETAILED STRATIGRAPHIC DESCRIPTION m
SEE BORING LOG MW-7 (APPENDIX F).

1# 1253 HEACULENE AGE SMITH CO PGH  #a




831625-A56

o -7 JDRAWING
7-£5-£5 |NUMBER

} —— 6" () STEEL CASING
— WITH LOCKING CAP
3.05' ‘ ,
2.60 GENERALIZED
l i GROUND SURFACE STRATIGRAPHY
CONCRETE EL. 53925 MSL.
0.0-1.0" FiLL

TAT
N

Ji

CHECKED BY

10-9.8'

BENTONITE
9.8-14.5

RW
10-30-84] APPROVED BY

DRAWN
BY

/
S

P P
BENTONITE/CEMENT ? 7"—* 10" § BORING
GROUT % —— 4" 1D SCHEDULE 40 SILTY CLAY
N
[.]
[ ]
o
.0
LA
b -

PVC RISER PIPE

e °f — 4"/D SCHEDULE 40
010" SLOT SCREEN

SAND AND GRAVEL

= SLOTTED INTERVAL
ol I 173-60.0"
NATURAL CAVED - -,'_-,°- FINE SAND
FINE TO COARSE =0
SAND AND GRAVEL S l=le
14.5-60.5' LAY il R
o . |=fo .
® = ,'o-°-
. .° -— DR
=1 ¢
SR b R ~" SAND, GRAVEL ™
S el B AND COBBLES
[¢:2:-e..: | BOTTOM OF BORING AT |/~ BEDROCK
60.5'
NOTES:

ELEVATION OF TOP OF RISER PIPE,
541.85 MSL

. ELEVATION OF GROUND WATER ON 1Q/3/84,

518.06 MSL.

DEPTH DATUM iS GROUND
SURFACE.

DRAWING NOT TO SCALE.

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-8 (APPENDIX F).

INSTALLATION DETAILS
MONITORING WELL MW-8

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

1T CORFoRATION

19 12%3 HERC. ENE AGD SMiTH CO -1 LY




[
w
b
& - lt—— 6" STEEL CASING
'%’ T T o WITH LOCKING CAP
@© 375 .
O 3.30 GENERALIZED
ie l i GROUND SURFACE STRATIGRAPHY
23| concreTE EL. 557.25 M.S.L.
W _ L]
By Q0-10
Nw ¢ SILTY CLAY
U3 7R
3 BENTONITE/CEMENT / /-‘— 10" O BORING
?3 RO o % —— 4"(D. SCHEDULE 40 FINE SAND
Rlg !O0-26 / PVC RISER PIPE = —
- ¢ A TLAYEY SAND
.
=@l BENTONITE \ FINE SAND
olo| 260-314 N }\
Si2 B A SAND AND GRAVEL
Q. -1 . 0 i
5% o |1 4"1D SCHEDULE 40
o o |21 & 010" SLOT SCREEN FINE SAND
i R SLOTTED INTERVAL
i 2=l 34.6-82.0'
©| NATURAL CAVED ool Zle
z | FINE TO COARSE Zfe SAND AND GRAVEL
%x| SAND AND GRAVEL I by L
@ _ 1 e 11— 0
x| 3).4-83.9 celz|”
o =]e -
= FINE SAND
TR e S —/COBBLES, SAND
PSRN bl Y AND GRAVEL
[:%- e .. | BOTTOM OF BORING AT BEDROCK N\
83.9'
NOTES:
| ELEVATION OF TOP OF RISER PIPE;
56035 MsL INSTALLATION DETAILS
2 ELEVATION OF GROUND WATER ON i0/3/84, MONITORING WELL MWwW-9
519.13  MSL.
3 DEPTH DATUM IS GROUND PREPARED FOR
SURFACE. ALLIED CORPORATION
4 DRAWING NOT TO SCALE. MORRISTOWN, NEW JERSEY
5. FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-9  (APPENDIX F ).

19 198 MERCULEATL ARE SMITH CO AGKW i




—— 6 STEEL CASING

Nt 831625-A 58

T L
1-25-

} , — WITH LOCKING CAP
3.00 .
2:50 GENERALIZED
‘ ] GROUND SURFACE STRATIGRAPHY
CONCRETE EL. 53682 MSL.
0.0-1.0"

T~ T
JLN

CHECKED BY

RW
10-30-84] APPROVED BY

DRAWN
BY

BENTONITE/CEMENT

NN\

—=— /0" ) BORING

—— 4" 1D SCHEDULE 40
PVC RISER PIPE

CLAY

>/
croor /
1.0-11.8' %
BENTONITE Q
I.8-16.8 &
el
o|=| .y y CLAYEY SAND
° o= -‘_hé. o 4 I_E), SCHEDULE 40 AND GRAVEL
N el N 010" SLOT SCREEN
sz SLOTTED INTERVAL
-] P i
T e 19.8-60.0
NATURAL CAVED oo |=fo. FINE SAND
FINE TO COARSE e
SAND AND GRAVEL N S R
16.8-60.5' LAY il
o L —=]o ..
o | Z| o0
d it PR SAND SOME SILT
IR ol
oo ~COBBLES, GRAVEL
|6 °-s..: | BOTTOM OF BORING AT AND SAND
60.5'
NOTES:

ELEVATION OF TOP OF RISER PIPE,
539.32 MSL.

. ELEVATION OF GROUND WATER ON IQ/3/84,

502.03 MsSL.

DEPTH DATUM IS GROUND
SURFACE.

DRAWING NOT TQ SCALE.

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-10 (APPENDIX F ).

INSTALLATION DETAILS
MONITORING WELL MW-10

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

17 CORROR ATION

19 1233 HERCULENE AAB SMITH €O PGH  ma




B31625-A 59

S. FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-|| (APPENDIX F).

} b—— 6§ STEEL CASING
' — WITH LOCKING CAP
3.35' I \
ou 2.80 GENERALIZED
;§ ; GROUND SURFACE STRATIGRAPHY
o4
. F
T3 CONCRETE EL 556.61 MSL. ILL
k& 0.0-1.0' SILTY CLAYEY SAND
3 AV
K BENTONITE/CEMENT / /-1-— 10" O BORING SAND AND GRAVEL
GROUT / —— 4”10 SCHEDULE 40
!: )
Wal 10-23.7 PVC RISER PIPE
P FINE SAND
Z|® BENTONITE N \\
olo| 23.7-28.7 \
ww . GRAVEL
5%’ <] A
W el=| -
Sl% o = -°¢-—°b——- 4"1D SCHEDULE 40 SAND AND GRAVEL
- A il NES 0I0" SLOT SCREEN
!3 ... SLOTTED INTERVAL
@ (@ e ll=l" 31.7-76.9'
2| NATURAL CAVED oo |=to
2z | FINE TO COARSE =l FINE SAND
2>l SAND AND GRAVEL *o Tl e,
;@ , o |l={9° o
=} 28.7-77.0 s ol=|, "
o |=] e | /" GRAVEL
2=l e FINE TO
S =] COARSE SAND
R =l PR [ SAND AND GRAVE L
[o:°- o..: | BOTTOM OF BORING AT BEDROCK
77.0'
NOTES
I ELEVATION OF TOP OF RISER PIPE;
553.41  MSL INSTALLATION DETAILS
2 ELEVATION OF GROUND WATER ON 10/3/84, MONITORING WELL MW-Ii
5i8.08° MSL.
3 DEPTH DATUM IS GROUND PREPARED FOR
SURFACE. ALLIED CORPORATION
4 DRAWING NOT TO SCALE. MORRISTOWN, NEW JERSEY

1T ol AV

19 1233 HERCULENE ALD SMITH CO PG L)




831625-A 60

NUMBER

—— 6" O STEEL CASING

/-A5-F

x 1—" WITH LOCKING CAP
3.35 , [ ]
310 GENERALIZED
} i GROUND SURFACE STRATIGRAPHY
CONCRETE EL. 55907 MSL.
0.0-10'

T T | /-5 77| DRAWING

CHECKED BY

BENTONITE/CEMENT
GROUT
10-280"

RW

15-30-84] APPROVED BY {JL ¥

DRAWN

8y

; 010" SLOT SCREEN GRAVEL
o SLOTTED INTERVAL
e 36.0-81.0°'
NATURAL CAVED 5 _
FINE TO COARSE 0
o FINE TO

SAND AND GRAVEL

e
.
V
%
BENTONITE N Q
28.0-33.0 NN DN
o |
)
o
. o]
o
(=R
o0
* e

Do oo

V—-t— 10" O BORING

v 4"1D SCHEDULE 40 COARSE SAND
// PVC RISER PIPE

21— 41D SCHEDULE 40

CLAYEY SILT

FINE TO

SAND AND GRAVEL

‘ ° , COARSE SAND
33.0-82.0 .o =
[ o. 0
>° s s, °
o, GRAVEL AND SAND
|2 o0 ) BOTTOM OF BORING AT BEDROCK
g2.0'
NOTES

ELEVATION OF TOP OF RISER PIPE,
562.17 MSL

ELEVATION OF GROUND WATER ON 10/3/84,
518.84 MSL.

DEPTH DATUM IS GROUND
SURFACE.

DRAWING NQOT TO SCALE.

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-12 (APPENDIX F).

INSTALLATION DETAILS
MONITORING WELL MW-12

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

1T CORPORATION

19 1253 HERCULENE A3B Sw.TH CO I art PA




L e 831625-A 6

I-2%-

TAT | -8

JiLH

CHECKED BY

RW
tQ-30-84] APPROVED BY

DRAWN
BY

T' 6"® STEEL CASING
— WITH LOCKING CAP
2.80 f ,
2.69 GENERALIZED
l i GROUND SURFACE STRATIGRAPHY
EL 544,
CONCRETE L 54490 MSL
0.0-1.0" FILL
[ L 7
BENTONITE/CEMENT / /*— 10" ® BORING
GROUT / — 4”10 SCHEDULE 40
1.0-15.5 / / PVC RISER PIPE
y. %
SILTY CLAY
BENTONITE Q Q
15.5-20.0 | \
¢ f_lo,.
- o "
o . |—|e2t— 4"1D SCHEDULE 40 —
o || . 010" SLOT SCREEN COARSE SAND
Tl SLOTTED INTERVAL SILTY CLAY
i o 22.6-63.0'
NATURAL CAVED U Dt PR
FINE TO COARSE Sz
SAND AND GRAVEL B I R
20.0'-63.0' Y [l B FINE TO
A s R COARSE SAND
O bt R
R = P
I = )
& ¢ o BOTTOM OF BORING AT |/ BEDROCK
64.0'
NOTES.

ELEVATION OF TOP OF RISER PIPE,
547.59 MSL

ELEVATION OF GROUND WATER ON 10/3/84,
516.34  MSL.

DEPTH DATUM IS GRQUND
SURFACE.

DRAWING NOT TO SCALE.

. FOR DETAILED STRATIGRAPHIC DESCRIPTION

SEE BORING LOG MW-13 (APPENDIX F).

INSTALLATION DETAILS
MONITORING WELL MW-13

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

IT CORPORATION

'# 1253 HERCULENE ABN SMITH CO PGH  Pa




Z{ORAMING 531625 -4 62

;- E- P
j-25-F

Tt 7

CHECKED BY

AW
10-30-84] APPROVED BY |TiL#

DRAWN
BY

* «—— 6 STEEL CASING
— WITH LOCKING CAP
329 ] _
278 GENERALIZED
w i GROUND SURFACE STRATIGRAPHY
CONCRETE EL 544.27 MSL.
0.0-1.0'
BENTONITE /CEMENT ’ %l{ 10" @ BORING FlLL
GROUT | \ -—— 4" 1D SCHEDULE 40
10-60 f /| P RISER PiPE
BENTONITE N A
6.0-12.0' 7 /
I Y I
ol Y 1]
° o |=|e—1—— 4"1D0 SCHEDULE 40
S fed B 010" SLOT SCREEN
=1 t SLOTTED INTERVAL
o 0 '
- 0 23.7-63.7 FINE TO
NATURAL CAVED oo | =0 COARSE SAND
FINE TO COARSE 121 e
SAND AND GRAVEL I Bl
12.0-63.8" LAY il R
o] -_]
© o @
N O — "
oo l=fe-? SAND AND
PO el SHALE FRAGMENTS
[&.° - o BOTTOM OF BORING AT BEDROCK
63.8'

NOTES

ELEVATION OF TOP OF RISER PIPE;
547.05 MSL

ELEVATION OF GROUND WATER ON I0/3/84,
518.84 MSL.

DEPTH DATUM IS GROUND
SURFACE

CRAWING NOT TO SCALE

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-14 (APPENDIX F).

INSTALLATION DETAILS
MONITORING WELL MW-14

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

IT

1T CONPORATION

'9 1293 MERCULENE AAB SMITH €O PGH  PA




e—— 6" STEEL CASING
WITH LOCKING CAP

GROUND SURFACE

GENERALIZED
STRATIGRAPHY

=N
J

Ji8

N 8316254 63

1-25-

CONCRETE
00-1.0"

EL 533.54 MSL.

TArT
JLN

CHECKED BY

BENTONITE/CEMENT

GROUT
1.0-4.0"

BENTONITE
4.0-9.0

%lﬁ‘o._emom‘zm

w\ PVC RISER PIPE
Z]

//

RW
10-30-84] APPROVED BY

DRAWN

8y

NATURAL CAVED
FINE TO COARSE
SAND AND GRAVEL
920-56.5

NI

010" SLOT SCREEN

7.8-553'

——— 4"1D SCHEDULE 40

——— 4" D SCHEDULE 40

FiLL

SLOTTED INTERVAL

CLAYEY SILT

SILTY SAND

GRAVEL

FINE TO
COARSE SAND

SAND AND GRAVEL

BOTTOM OF BORING AT

S —

BEDROCK

NOTES

56.5'

I ELEVATION OF TOP OF RISER PIPE,

535.21 MSL

2 ELEVATION OF GROUND WATER ON 10/3/84,

516.04 MSL

3 DEPTH DATUM IS GROUND

SURFACE

INSTALLATION DETAILS

MONITORING WELL MwW- 15

PREPARED FOR

DRAWING NOT TO SCALE.

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-15 (APPENDIX F)

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

IT

1T CORPOMATIOM

PP LT HERCULENE Aal SHITH CO

PGM rA




DRAWING 031625-A 64

11-8~
1-25-

Ty T~
TLW

CHECKED BY

RW
10-30-84] APPROVED BY

DRAWN
BY

?— —— 65 () STEEL CASING
WITH LOCKING CAP
3.02 1 ]
2.92 GENERALIZED
l i GROUND SURFACE STRATIGRAPHY
CONCRETE EL 53310 MSL
0.0-1.0"
A
BENTONITE/CEMENT / /r—:o"dJBOR:NG
GROUT | / —— 4" 1D SCHEDULE 40 FiLL
10-47 / PVC RISER PIPE
ys
BENTONITE Q s
4.7-9.7' NN
6 1%
o|l-={ -
- [ - | T
| 4 /D SCHEDULE 40 SILTY CLAY
o =] . 010" SLOT SCREEN
Tl SLOTTED INTERVAL SILTY SAND
> 0l=1 11.7-556"
NATURAL CAVED PR e
FINE TO COARSE A e R | AND GRAVEL o~
SAND AND GRAVEL ce |z
$.7~559' Y o,.".
R = S SAND AND GRAVEL
° e °
R i
LoLE
6% ... | BOTTOM OF BORING AT BEDROCK
55.9'
NOTES:

ELEVATION OF TOP QOF RISER PIPE,
536.02 MSL

ELEVATION OF GROUND WATER ON 10/3/84,
516.63 MSL.

CEPTH DATUM IS GROUND
SURFACE.

DRAWING NOT TO SCALE

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-I6 (APPENDIX F}

INSTALLATION DETAILS
MONITORING WELL MW-1§6

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

T CORPORATION

19 1293 HERCULENE AAN SMITH CO  RAGH  Pa




831625-A 65

- PP DRAWING
[-25-F5 | NUMBER

a7

FLH

CHECKED BY

RW
10-30-84] APPROVED BY

4 : - 6 ' STEEL CASING
— WITH LOCKING CAP
353 % .
3.48 | GENERALIZED
V i GROUND SURFACE STRATIGRAPHY
CONCRETE EL. 53547 MSL
0.0-1.0'
v\ Q FiLL
BENTONITE/CEMENT R \...| 10" ® BORING
GROUT x “ 4"1D SCHEDULE 40
10-50 . K \ PVC RISER PIPE
. ]
BENTONITE // ~
5.0-11.0" NN N
— SILTY CLAY
o 1%
°i-1 "
° u.ﬂ%l 4"1D SCHEDULE 40
A Il S 010" SLOT SCREEN
il SLOTTED INTERVAL
R Ll 14.3-54.5'
NATUKAL CAVED A e
FINE TO COARSE il B
SAND AND GRAVEL So |T| e
:o-umo.o : ° o|=1° ° FINE TO
_ _ o |Z{e COARSE SAND
6 “]oo
° —
o o |- °
o l”'. °
[ ¢ ° BOTTOM OF BORING AT
56.0'
NOTES_

| ELEVATION OF TOP OF RISER PIPE,

538.65
6 MSL INSTALLATION DETAILS

2 ELEVATION OF GROUND WATER ON 10/3/84, MONITORING WELL MW-I7
518 .46 MSL.

3 DEPTH DATUM IS GROUND PREPARED FOR
SURFACE ALLIED CORPORATION
4 DRAWING NOT TO SCALE. MORRISTOWN, NEW JERSEY

m.nomomE_rmomqmﬂ_om»nx_oommom_u._._oz
SEE BORING LOG MW-I17 (APPENDIX F ).

T CORPORATION

23 HUHCGLLET 2 88 5. bl GM PA




83i625-A66

NUMBER

H-F-FYIORAWING
i-15-1

Tl T

CHECKED BY

RW
t0-30-84] APPROVED BY |¥Ly

DRAWN
BY

* — 6"0 STEEL CASING
T — WITH LOCKING CAP
3251,
3.00 GENERALIZED
k | GROUND SURFACE STRATIGRAPHY
CONCRETE EL 53595 MSL.
0.0-1.0'
N yd Q FiLL
BENTONITE /CEMENT \ \.Al 10" ® BORING
mﬂo.cmﬂm_ x —— 4"1.D. SCHEDULE 40
_ . l y PVC RISER PIPE
BENTONITE N /// SILTY CLAY
o | _|o%
°ol—-1 .- . "
° s |- 41D SCHEDULE 40
N ol 0l0" SLOT SCREEN
=l SLOTTED INTERVAL
= 14.3-54.0'
NATURAL CAVED oo l=10 "
FINE TO COARSE DR I FINE TO
mwwo %azm.omb,\mr .. N ot P COARSE SAND
| | 5 oz]e
o ] o-°
.,..D — o
o 8 ]—]2.°
o = Y
[¢: ¢ - .| BOTTOM OF BORING AT /" BEDROCK

55.5'

NOTES

ELEVATION OF TOP OF RISER PIPE,
538.95 MSL

ELEVATION OF GROUND WATER ON 10/3/84,
518.87 MSL.

CEPTH DATUM IS GROUND
SURFACE.

DRAWING NOT TO SCALE

FOR DETAILED STRATIGRAPHIC DESCRIPTION
SEE BORING LOG MW-18 (APPENDIX F)

INSTALLATION DETAILS
MONITORING WELL MWw-I8

PREPARED FOR

ALLIED CORPORATION
MORRISTOWN, NEW JERSEY

IT

T COMFORRTVOM

19 1233 HERCULENE AAB SMiTH CO FGH na
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APPENDIX H
BORING LOGS



™

L.

ING -
eR 831625-B58

/-25-F5 |DRAW
i~25-85 |NUMB

. 58
JLH

CHECKED BY

mel

10-9~84 ] APPROVED BY

OVERBURDEN
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TERMS USED TO DESCRIBE THE RELATIVE DEGREES OF ROCK CORE HARDNESS

IOy rOU AL
CLav PARTICLEYL
CLAYSTONE AND SHALF COmIOLIDATED

THE SPACING OF THE DISCONTINUITIES

rorwrr APPROXIMATE TOP
OF ROCK

DESCRIPTIVE TERMS DEFINING CHARACTERISTICS IN THE RQCCK MAY BE DESCRIBED
VERY SOFY CRUSHES UNDER PRESSURE OF FINGERS AND/OA THUMB BY ONE OF THE FOLLOWING TERMS
SOFT CRUSHES UNDER PRESSURE OF PRESSED HAMMER DESCAIPTIVE TERMS SPACING
MEDIUM HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES VERY BROKEN LESS THAN 1IN
HARD BREAKS UNDE&%‘&;;&?;&%& ?Sg;.;m E‘LOWS BUT BROKEN TIN TO3IN
o AREARS UNOER SEVERAL STAGNG HAMMER BLOWS 80T WITHVERY SLIGHTLY BAOKEN JN TO6IN
RESISTANT SHARP EDGES AND MAY SPALL LEAVING CONCHOIDAL FRACTURES UNBROXEN 6IN AND GREATER

STANDARD PENETRATION RESISTANCE IS THE NUMBER

OF BLOWS REQUIRED TO DRIVE A 2 INCH O. D SPLIT
BARREL SAMPLER 12 INCHES USING A 140 POUND HAMMER
FALLING FREELY THROUGH 30 INCHES. THE SAMPLER
WAS DRIVEN 18 INCHES AND THE NUMBER OF BLOWS
AECOROED FOR EACH 6 INCH INTERVAL. THE RESISTANCE
TO PENETAATION (S INDICATED ON THE DRAWING AS
BLOWS PER FOOT.

THE BORING LOGS AND RELATED INFOAMATION
DEPICT SUBSURFACE CONDITIONS ONLY AT

THE SPECIFIC LOCATIONS AND DATES INDHCATED
SOIL CONDITIONS AND WATER LEVELS AT

OTHER LOCATIONS MAY DIFFER FROM CONDITHONS
QOCCURRING AT THESE BORING LOCATIONS ALSD
THE PASSAGE OF TIME MAY RESULT IN A

CHANGE IN THE CONDITIONS AT THESE

BORING LOCATIONS

T3] 27 o0 SPUT BARREL SAMPLE

15/0 5 PENETRATION REFUSAL RESISTANCE AND
FRACTIONAL INCREMENT DRIVEN IN FEET
&8 CROUND WATER LEVEL AND DATE
Uuscs UNIFIED SO CLASSIFICATION SYSTEM (CAPITAL LETTERS

INDICATE LAB TEST CLASSIFICATION, LOWER CASE LETTERS
INDICATE VISUAL FIELD CLASSIFICATION).

AMPLE NUMBER
3 UNDISTURBED SAMPLE (SHELBY TUBE)
ECOVERY INCHES

R

RAD (ROCK QUALTY DESIGNATION - PEACENT)
\ (LENGTH OF NUMBER OF PIECES GREATER THAN 4 INCHES
16Q) DIVIDED BY THE LENGTH OF THE CORE AUM)
a9Q
" INDICATES PERCENT OF CORE RECOVERED (LENGTH OF CORE
RECOVERED DIVIDED 8Y LENGTH OF CORE RUNI

<4 DRULLING FLUID LOSS %

< DRILLING FLUID REGAINED . %

TRACE ~ INGICATES PRESENCE OF & TO 2% OF SUBJECT MATERIAL BY WEIGHT.
SOME — INDICATES PRESENCE OF (2 TO 30% OF SUBJECT MATERIAL BY WEIGHT
AND —~ INDICATES APPROXIMATELY EQUAL PORTIONS OF SUBJECT MATERIAL BY WEIGHT.
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DEEP GEOTECHNICAL BORING LOGS



DATE BEGAN _0=14-33% BORING NO. B-1 FIELD ENGINEER _TMJ/DPH
DATE FINISHED: 6-17-84 T cHECkep BY D. E. B,
GROUND SURFAGE EL - 555.70 N 184745 .962 E 1932R09.451
] PENETRATI
PENETRATON T 1
ELEV DEPTH [SAMPLER = G RESISTANCE
(FEET) | (FEET) FT"PE o CESCRIPTION o FeLOWS PER FOOT) REMARKS
=] 10 30 50
L {3 MEDIUM STIFF-DARK BROWN-SILTY cl
| _ CLAY-TRACE SAND-DRY 2.5'
— 5 - LOOSE-BROWN-MEDIUM TO COARSE sw
550.0 SAND-SOME FINE TO MEDIUM GRAVEL-
~ MOTST
—-— ——
= 10 LOOSE-BROWN TO GRAY~MEDIUM TO sw
- TO MEDIUM
& - ggﬁ&gg_;éﬁgTsouﬁ FINE EDI BORING CAVED
- - IN APPROXI-
L o MATELY AT THIY
L 15 MEDIUM DENSE-BROWN-MEDIUM TO sw DEPTH. BEGAN
540.0 COARSE SAND-SOME FINE TO COARSE USING CASING
L - GRAVEL-MOIST ADVANCER AT
- - \\ 137
N c \
- o9 - % DENSE-BROWN TO GRAY-MEDIUM TO sw ].
COARSE SAND-SOME FINE TO MEDIUM
n - GRAVEL-MOIST (/
— 5 //
~ o5 1.6 LOOSE-BROWN TO GRAY-MEDIUM TO swW
530.0 COARSE SAND-SOME FINE TO COARSE ‘(
i - GRAVEL-MOIST 27.0'
— 30 4 MEDIUM DENSE-DARK GRAY-FINE TO BwW
MEDIUM GRAVEL-SOME MEDIUM TO
b= - %FOARSE SAND-MOIST 12.0" \\
520.0 I 35 L8 DENSE-BROWN-FINE TO COARSE SAND- | SW
o-:?-sa TRACE FINE TO MEDIUM GRAVEL-
e MOTST
= -
B DENSE-BROWN-~FINE TO COARSE SAND-
40 9 SOME FINE TO COARSE GRAVEL-MOIST |-=¥
E -
~ 3 sSwW
L. 45 - MEDIUM DENSE-BROWN-FINE TO COARSH
510.0 SAND-SOME FINE TO COARSE GRAVEL-
i - MOIST
o ] MEDIUM DENSE-BROWN-FINE TO MEDIUM
50 - SAND-TRACE FINE GRAVEL-MOIST TO o
SAJWET
PROJECT NO. 831625 BORING NO. B-1

SHEET 1 oF 3



DATE BEGAN 6-14-84

BORING NO._B8-1

FIELD ENGINEER

TMJ/DPH

DATE FINisHED: 0—17-84 CHECKEDBY D. E. B.
GROUND SURFACE EL._355.70 N 184745 E1952809,451
i
P B PENETRATION 1
ELEV. DEPTH kAMPLE = @ RESIST
Feemy | (Feemy [ TYPE ] S DESCRIPTION S 1 BLOWS PER FaoT) REMARKS
3 10 a0 50
r —
= REDDISH BROWN
~ S5 4 MEDIUM DENSE-BROWN-FINE TO COARSHsw COLORATION
500. 0 SAND-SOME FINE TO MEDIUM GRAVEL- IN TIP OF
- - MOIST TO WET 5-12
- o0 - MEDIUM DENSE-BROWN AND GRAY-FINE |5V¥ LRAVEL ENCOUNT
TO COARSE SAND-SOME FINE TO —¥FRED AT 75"
| n MEDIUM GRAVEL-WET 62.0° E’I‘TEMPTED TO
- - ——— e — m = ORE FROM 75.5'
B o ITO 78.5"
= 65 = iﬁSSUMING BED-
490.0 OCK-RATHER
- - ITHAN GRAVEL
: i MEDIUM DENSE-GRAY-FINE TO MEDIUM
SAND-WET o TRICONE BIT
- 70 - LOCKED IN
] RAVEL. PULLED
- - 72.0' | N CASING TO
- - - ——— — = — — — — == ™| JRETRIEVE BIT
- ! VERY DENSE-GRAY-FINE TO MEDIUM
75 -4 Aa ] SAND-TRACE FINE TO MEDIUM GRAVEL |°¥ 85
430.0 2o MOIST 75.0' 1 ADVANCED BORING
s e ? VERY DENSE-GRAY AND BROWN- g phon APPROXI-
o] GRAVEL AND COBBLES-WET TE TOP O
= 433 4l ROCK (79.5")
— 80 - ] _(APPROXIMATE TOP_TO ROCK)_79.5" [ TO 82.1' UITH
N | =] SHALE-DARK GRAY-VERY THINLY CASTNG ADVANCER
B —] BEDDED~-SOFT-BROKEN TO VERY _ CORING ROCK
B ] BROKEN-SLIGHTLY WEATHERED g5 o) et
— 85 = INTERBEDDED SANDSTONE AND SILT-
470,0 STONE-LIGHT GRAY-MEDIUM GRAINED- SPLIT INNER
B - THINLY BEDDED-HARD-SLIGHTLY CORE BARREL
- 1 98 BROKEN 84,37 USED FROM
- :l 82.1' - 98. 7!
= 90 —{(100
SOLID CORE
—~ - BARREL USED
L . MEDIUM GRAINED-MASSIVE-HARD-
— 95 - UNBROKEN
460.0 100% 95.7"'
= Jos AS BELOW
["100 (96) J

PROJECT NO, 831623

BORING NO. B-1
SHEET 2 OF 3



DATE BEGAN

b—14-84
DATE FINISHED: 6-1 1-84

GROUND SURFACEEL ._255.70

BORING NO.
N 184745.962

E_1952809.,451

FIELD ENGINEER  IMJ/DPH
cHECkED BY: D. E. B.

—

ELEV.
(FEET)

DEPTH ’SAMPLE
(FEET) TYPE

DESCRIPTION

us.cs

.
PENETRATION
RESISTANCE
{BLOWS PER FOOT)
10 30 50

REMARKS

LI

il11

105

450.0

[ |

1

96

111

110

NHHHHWHIHHHN 22

(69)

LR

1y

HH

[
-l

i1

115

440.0

430.0

1

1

1

120 —~{100

1

1

100

125

421,80

L

(73

130

_133_9“100

+:T LI FT 1] LI

I MEDIUM HARD-UNBROKEN-

PROJECT NO. 831625

| -

SHALE-LIGHT TO DARK GRAY-MICRO-
LAMINATED-HARD-UNBROKEN-
OCCASSTONAL LAYERS (2") OF LIGHT
GRAY SILTY SHALE

(GRADES TO:) 109.5"

SILTY CLAYSTONE-LIGHT TO MEDIUM
GRAY-MEDIUM TO THICK BEDDED-SOFT
TO HARD-VERY BROKEN TO UNBROKEN

116.4"

507% DRILL
WATER RETURN
AT 110!

COAL-BLACK-THIN BEDDED-MEDIUM
HARD-UNBROKEN-SLIGHTLY CLEATED

L00% 116.5'

INTERBEDDED SANDSTONE AND SILT- F“‘—‘

| STONE-GRAY-FINE TO MEDIUM \
GRAINED-LAMINATED TO |

| MICROLAMINATED-HARD-UNBROKEN
{GRADES TO:) 120.5'

— — — — — — — — o — e —

SILTSTONE-MEDIUM GRAY-MICRO
LAMINATED-HARD-UNBROKEN
BANES_TQ:)

~COAL-DARK GRAY TO BLACK-

TOTAL LOSS OF
WATER FROM

START OF CORING
OPERATION

LAMINATED TO MICROLAMINATED
-HARD-SLIGHTLY BROKEN-WITH

LSHALY STRINGERS 128.2"
CLAYSTONE-LIGHT TO MEDIUM

GRAY-MICROLAMINATED-HARD TO

SOFT-BROKEN TO UN N
BROK Y10, 3"

COAL-GRAY TO BLACK-MICRO
LAMINATED TO VERY THIN BEDDED
-MEDIUM HARD-UNBROKEN-

WITH CLAY STRINGERS 130.6'
SHALE-BLACK-MICROLAMINATED-

CARBONACEQUS 130.9"
CLAYSTONE-LIGHT TO MEDIUM GRAY
THICK BEDDED-MEDIUM HARD-
SLIGHTLY BROKEN TO UNBROKEN

132.3"
COAL-BLACK-MEDIUM BEDDED-
MEDIUM HARD-BROKEN TO SLIGHTLY
BROKEN 132.8"
CLAYEY SILTSTONE-MEDIUM GRAY-
MEDIUM- BEDDED-MEDIUM HARD-
UNBROKEN-CARBONACEOUS

BOTTOM OF BORING AT 133.9'

NOTE: WATER
LOSS DURING
CORING WAS
PROBABLY
AROUND
CASTING AND

INTO SAND
AND GRAVEL

BORING NO. B-}
SHEET 3 OF 3



PROJECT NO. 831625

DATE BEGAN- _ 6-18-84 FIELD ENGINEER DPH/TMJ
— BORING NO. _B-2
DATE FINISHED: 6-26-84 cHeckepBY: D, E. B.
GROUND SURFACE EL - 258.41 N 184954051 E_1953120.853
_m‘
j PENETRATION
ELEV. oepTH IsampLef = 3 RESISTANCE
(Feem) | (Feem) | TYPE ) & DESCRIPTION @ |BLowsPerFooT)]  REMARKS
T =1 Bl 30 50
dn FILL: SILTY SAND WITH SLAG- LF
” _ BROWN-FINE TO MEDIUM SAND-FINE NA
N - TO COARSE GRAVEL 2.5'] gAlgl"LE I;Rgff
- - 1007 FILL: LOOSE-DARK GRAY TN
g : OBTAINED FROM
2 ! TO BLACK-STLTY SAND-SOME |—F AUGER CUTTINGS
= - FINE GRAVEL-MOIST
550.0 }- -
i B FILL: MEDIUM DENSE-DARK BROWN | sp THIN (OIL?)
10 TO BLACK AND BROWN-SILTY SAND- FILM; LIGHT
0 ] SOME CLAY AND FINE TO COARSE" DIFFRACTION
- 7] GRAVEL-MOIST COLORATION
APPARENT ON
C s ] FILL: LOOSE-LIGHT BROWN TO DARK | oo SAMPLE S-1
BROWN-SILTY SAND-TRACE FINE TO
R _ COARSE GRAVEL-MOIST 16.5 THIN (OIL?)
B d A" ——= = — FILM; LIGHT
540.0 FILL: LOOSE-BROWNISH BLACK TO géigxgggr\r
- ] BLACK~FINE TO COARSE SAND-SOME Sp APPARENT ON
FINE GRAVEL-MOIST
n - B GRA 21.5"' SAMPLE §-2
B i FILL: LOOSE-BROWN-SILTY SAND- LOWER 3" OF
N _ TRACE CLAY AND FINE TO COARSE sp SAMPLE S-3 IS
~ 25 GRAVEL-MOIST ' RELATIVELY
A _ 26,07 N CLEAN SAND
<10, 0 " ] \\ SOME OF THE
- GRAVEL IN S-4
— 30 =8 DENSE-LIGHT BROWN-MEDIUM TO sw APPEARS TO BE
N 5 i COARSE SAND AND FINE GRAVEL- COKE OR
~ i MOIST CINDERS
N 3 s sw
— 35 = "< DENSE-BROWN-MEDIUM TO COARSE APPROXIMATE
N ] 2 SAND AND FINE GRAVEL-MOIST CONTACT AT
B _ 26.0"
520.0 | . \
40 7] ] VERY DENSE-BROWN-MEDIUM TO COARSE|SY DRILLING
" ] ] SAND AND FINE GRAVEL-MOIST CONDITIONS
L - / SUGGEST
= - K GRAVELLY
- N e MEDIUM DENSE-BROWN-MEDIUM TO sw MATERIAL
45 #:4 COARSE SAND AND FINE GRAVEL-MOIST AT 136.5'
510.0 L ] ‘s MEDIUM DENSE-BROWN MEDIUM TO
" B #77] COARSE SAND-SOME FINE GRAVEL- o

BORING NO. B-2
SHEET1 OF 3



Jre— oy
DATE BEGAN: 18-84 BORING NO B2 FIELD ENGINEER DPH/TMJ
DATE FINISHED: 6-26-84 T CHECKEDBY D. E, B,
GROUND SURFAGE £L_ 558, &1 N 184954.051  E 1953120.853
o w ] PENETRATION
rEléE\{') ?FEE!:ETrF)‘ w:éE i DESCRIPTION o (BL(F)‘EVSSISPTE‘}RNISCEOT) REMARKS
> 10 30 50
MAY HAVE RUN |
— ” CASING THROUGH
o COARSE GRAVEL
- o 1T { MEDIUM DENSE-BROWN-FINE TO MEDIUM| sw ii‘?ﬁgmzﬁ'
2} SAND-TRACE FINE GRAVEL-MOIST
- b {-——— == 28237 . *DENSITY OF
500.0 L S-17 IS SUSPECT
B A= sp SINCE SPLIT
60 MEDIUM DENSE-BROWN-FINE TO MEDIUM BARREL WAS
| _ SAND-MOTIST OVERPACKED DUH
- - TO NUMEROUS
i DROPS OF ROD
- s MEDIUM DENSE-BROWN-MEDIUM TO SP ﬁ‘ggﬁﬁog? g?
COARSE SAND-MOIST ’
- — 66.5" DEPTH AFTER
- 4 B — — = — =7 SAND BLEW INTO
490.0 L CASING
- oo ] MEDIUM DENSE-GRAYISH BROWN-FINE |°P POSSTBLE 1'
TO COARSE SAND-TRACE FINE GRAVEL- GRAVEL LAYER
- - MOIST AT 76'FROM
= - DRILLING
| _ DENSE-GRAYISH BROWN-FINE TO sp CONDITIONS
75 2 4 MEDIUM SAND-TRACE COARSE GRAVEL- ENCOUNTERED A
| AMOIST . BLACK OILY
N j d \ LIQUID WHEN
480.0 L _ THE FIRST CORE
B B sp RUN WAS RETRIE-
30 DENSE BROWN GRAY-MEDIUM TO 61 VED. THE LIQUID
COARSE SAND-SOME FINE TO COARSE IS PROBABLY I
: j GRAVEL-TRACE COAL-MOIST : THE OVERLYING
N S-~17 GRAVEL LAYER
- - *VERY DENSE-BROWN-GRAY-MEDIUM TO |h>EA N50/0.2 “@ASD LEAKING
83 COARSE SAND-SOME FINE TO COARSE INTO THE BORING
- - GRAVEL-MOIST AROUND THE
s70.0 [ - s_ e [i] (APPROXIMATE TOP OF ROCK) 87.5 P00/0. 1 ﬂgﬁ;gg-;j%’fg
— F98) TE=ef SILTY SANDSTONE-LIGHT GRAY-FINE WAS TAKEN AS Al
20 sod GRAINED-THICK BEDDED-HARD- COMPOSITE OF THE
_ A1 _UNBROKEN 90.4"' WATER COLUMN
[ _ SANDSTONE-LIGHT GRAY-MEDIUM TO IN THE BORING.
N P COARSE GRAINED-LAMINATED TO ' SANDSTONE
B _ wud THICK BEDDED-HARD-UNBROKEN 94,2 CONTAINS CAR-
25 (95) 7 CLAYSTONE-DARK GRAY- BONACEOUS
= - AMINATED-SOFT-BROKEN 94.8' STREAKS FROM
- - 90.4' TO 91.3"
460.0 L SHALE-DARK GRAY TO BLACK- S TACK 5Ty
. LAMINATED TO THINLY LAMINATED- FLUID IS RE—
™ 100 HARD-UNBROKEN i TURNING WITH
PROJECT NO.831625 BORING NO. B-Z|DRILLING
SHEET 2 oF 3 |FLUIDS.




DATE BEGAN

GROUND SURFACE EL :

b-lo-o4

ELEV
{FEET)

{FEET)

DEPTH l;AMPLE

DATE FiINISHED: 6-26-84
558,41

BORING NO.__B-2
N 184954.051 £ 19353120.853

FIELD ENGINEER )PH/TM

CHECKED BY

D. E. B,

]

DESCRIPTION

USCS.

. ——————
PENETRATION
RESISTANCE
{BLOWS PER FOOT)
10 30 50

REMARKS

450.0

T
1 1

Ll

105

440.0

1
L1

110

I
1

I
1

-

98
(93

101

AS ABOVE 161.07

SANDSTONE-LIGHT GRAY-FINE GRAIN-
ED-THICK BEDDED-HARD-UNBROKEN

103.3"

SHALE-DARK GRAY-LAMINATED TO
THINLY BEDDED-HARD-UNBROKEN

113.1"

LIMESTONE-DARK TO LIGHT GRAY-

I

115

430.0

I

120

125

419,71

1
|

130

1

(80)

101

(90}

98
(65

VERY FINE TO FINE GRAINED-

THICKLY BEDDED---HARD—BROK%I}I3 71
SILTSTONE-LIGHT GRAY-THICKLY

BEDDED-HARD-UNBROKEN 115.5"

CLAYSTONE-LIGHT TC DARK GRAY-
VERY THIN TO LAMINATED BEDDING-
MEDIUM HARD-BROKEN TO SLIGHTLY
BROKEN-COAL LAMINATIONS 118.8'

| 5]

17

Pl

4
F(’

{1

SILTSTONE-LIGHT TO DARK GRAY-
LAMINATED TO MICROLAMINATED-
HARD-UNBROKEN

129.9°

Eas!

COAL-BLACK-THINLY LAMINATED-
MEDIUM HARD-BROKEN 130.6°

LAYSTONE-DARK TO LIGHT GRAY-

HICK BEDDED-MEDIUM HARD-

ROKEN 132.9"

INTERBEDDED CLAYSTONE AND
COAL-LIGHT GRAY TO BLACK-

THINLY LAMINATED TO LAMINATED
MEDTUM HARD-BROKEN 133.4'AJ

COAL-BLACK-THINLY LAMINATED
TO MICROLAMINATED-MEDIUM HARD
TO HARD-BROKEN 135.1'

SILTSTONE-LIGHT TO DARK GRAY-

HICK BEDDED-HARD-UNBROKEN

BOTTOM OF BORING B-2
AT 138.7 FEET

PROJECT N0-831625

BORING NO, B-2
SHEET 3 OF 3



DATE BEGAN 6—27'-'-3& FIELD ENGINEER D. P. HOLZMAN
_b-2/-84 B b . P. 7MY
DATE FINISHED: 6-30-84 ORING NO. -3 CHECKED BY b. E. B,
GROUND SURFAGE £L._532.70 N 183942.920 E 1955564.256
R R S A
; PENETRATION
ELEV DEPTH JsamPLEY = o
frer | R Prvee | £ DESCRIPTION O | BLOWS PER FOOT) REMARKS
@ 3 10 30 50
N 7 . _
- “ I BROMTINE 10 Corse]” DRILLING
— - FLUIDS WERE
2200 — LSAND-SOME_SILT-DRY _ _ _ 2.0 ]| RETURNING
5 7 FILL: MEDIUM STIFF-BROWN- | N& THROUGH THE
CLAYEY SILT-FINE TO MEDIUM GROUND SURFACE
~ - SAND AND FINE GRAVEL-MOIST (3" IN A 10
— - CINDER LAYER ON TOP OF CLAYEY b RADIUS ABOUT
[~ - LSILTY  _ _  6.5' "] - THE BORING
~ 10 FILL: MEDIUM DENSE-GRAY TO BLACK- UNTIL DRILLERS
] FINE TO COARSE SLAG-SOME FINE TO INSTALLED
B MEDIUM CINDERS-TRACE SILT SURFACE CASING|
520.0 [ 1
- 15— FILL: LOOSE-BLACK-FINE TO MEDIUMJ NA
SLAG-SOME MEDIUM SAND-TRACE FINE
E — GCRAVEL AND COAL-WET TAR-LIKE ODOR
- IN S-4
- 00— FILL: VERY LOOSE- BLACK-FINE TO | NA APPROXIMATE
COARSE SLAG-TRACE FINE GRAVEL- . DEPTH OF TOP
o - WET _ o 21.5° OF CLAYEY
s10.0 - f"lf 100% VERY SOFT-BROWN-CLAYEY SILT (SAMPLE
- [ SILT-SOME FINE SAND-TRACE §-5) AT 21.0'
~ 95 = ‘r FINE GRAVEL-MOIST ' ml o SAMPLE S-5
" - 26.0 SPLIT SPOON
N : 220 I [~ DROPPED 18"
BY WEIGHT OF
= - VERY LOOSE-BROWN-SILTY FINE TO sm HAMMER (NO
30 COARSE SAND-TRACE FINE GRAVEL BLOW COUNT)
L_ —_ AND ROOT FIBERS-MOIST APPROXIMATE
soo.0 F - DEPTH OF TOP
- . OF SILTY SAND
- - 3 LOOSE-BROWN TO BLACK-SILTY ten (SAMPLE S-6)
MEDIUM SAND AND FINE TO COARSE ] AT 26.0°
B | SLAG-TRACE_COARSE GRAVEL-MOIST ’
7 _GRADES TO: ___ _34.0" |
B n LOOSE-BROWN-SILTY FINE TO MEDIUM
X _[S [
~ 4 SAND-MOIST ,—-&‘-
— 40 7 JL_ _ GRADES TOo: _ _ _ _ 38.3" 1} &
= _ :1 LOOSE-BROWN-FINE TO COARSE
| A GRAVEL-SOME FINE TO COARSE M
+20.9 1 | SAND-TRACE SILT-MOIST _ 41.5'
3 LOOSE-BROWN-FINE TG COARSE SAND-
- _ TRACE COARSE GRAVEL-MOIST
[~ ™ MEDIUM DENSE-BROWN-FINE TO COARSEJ =
| f 50 4 SAND-TRACE COARSE GRAVEL-MOIST ‘

PROJECT NO.

831625

BORING NOB-3
SHEET1 OF 3



DATE BEGAN H-27-84 FIELD ENGINEER LZMAN
DATE FinisHED: O~ 30-84 BORING NO. - CHECKED BY: 11))- 11)2. :‘.U
 532.70 N 183942.920 E 1955564 .256
GROUND SURFACE EL.-_ 2~ . J
A,
} PENETRATION
ELEV DEPTH FAMPL b
(FEeTy | (Feem) | TYPE DESCRIPTION S |eows perroon|  REmanxs
2 10 30 50
e —
— AR N \
43{)0- - .'.'_'—_____"—'———'——:_0'- \
= - h A ~{_ JcasING
— 55— l X VERY DENSE-BROWN-FINE TO COARSE g“fy B ADVANCED TO
"% SAND AND FINE T0 COARSE GRAVEL- 69 Qg g
— — - TRACE SILT AND CLAY-MOIST {APPROXIMATELY]
- ] ., E|(APPROXIMATE TOP OF ROCK) ~ 57.6' 1.2' INTO
— == CLAYSTONE-MEDTUM GRAY-THINLY 180/0. vd ROCK)
[ 60 7] L —}| LAMINATED TO LAMINATED-MEDIUM :
— 1 | HARD-UNBROKEN-MODERATELY RUN 1 - SOLID
B .  —j | WEATHERED. 58.8' CORE BARREL
470.0 | 7] E_*f SHALE-MEDIUM GRAY~MASSIVE~MEDIUM USED TO CORE
- f_ﬂ*_—__‘HARD—UNBROKEN _ ROCK. CORE
65 Jos)|[EqL _ SRapEs T0: _ 63.7'] BARREL WAS
| i F — PRESSURIZED
N 7 L — TO REMOVE CORHE
5 i — - CAUSING SOME
R i 7 CORE BREAKAGE.
70 (95)] =3 CORE RECOVERY
R = AND RQD ARE
4600 7] L= ESTIMATED FOR
. _ — RUN No. 1
aiEl B &=
- J 100 [
_ E = SHALE-MEDIUM GRAY TO LIGHT
8o “F100) E=J CRAY-VERY THINLY LAMINATED
[ _ F—] TO LAMINATED-HARD-UNBROKEN DRILL RIG
- _ F— DOWN FOR
430.0 . F—] REPAIR FROM
N ’ = 18:30 on
89 = 6/28/84 TO
| - F— 15:00 ON
= - F— 1 6/30/84
- ~ 100 o F —
a0 =
440.0 I - —
. p— —_?
— 95 7] —
- . —
L L 100 =

PROJECT NO. 831625 BORING NO. B-3
SHEET 2 OF 3



DATE BEGAN _6-27-84

DATE FINISHED: ©-30-84

GROUND SURFACE £t 232-70

BORING NO. _B-3

N 183942.920

E 1955564.256

FIELD ENGINEER
CHECKED 8Y .

D, P. HOLZMAN

D. E. B.

‘T
ELEV.
(FEET)

AMPL
TYPE

DEPTH
{FEET)

OFIL

DESCRIPTION

Tu.s.c‘s‘

—
PENETRATION
RAESISTANCE
{(BLOWS PER FOOT)
10 30 50

REMARKS

i Hik

430.0 ¥

AS ABOVE

302.4"

100
(61)

I |

oAl

Fl
]
=~
(o)
o
T
L
c
ao
~—
N T

LI
L1

|

L
H

|
L1

11
]

1
]

LI
111

|

- UNBROKEN

SILTSTONE - LIGHT GRAY
| - THICK BEDDED - HARD

102.7'

SHALE - MEDIUM GRAY -
MICROLAMINATED - HARD -
SLIGHTLY BROKEN 103.7'

BLACK
CARBONACEQUS
STREAKS

FROM 106.5' TO
107.8'

COAL

104.0°

SHALE - MEDIUM GRAY -
MICROLAMINATED - HARD -
SLIGHTLY BROKEN

104 .9"

LAMINATED

COAL - BLACK - VERY THINLY
- HARD - BROKEN

105.0°

SHALE - MEDIUM GRAY -
MICROLAMINATED - HARD -

SLIGHTLY BROKEN

105.2"

COAL

105.3'

SHALE -~ MEDIUM GRAY -
MICROLAMINATED - SOFT - BROKEN
— SLIGHT WEATHERING

106.5"

SILTSTONE -~ LIGHT GRAY TO
BLACK - THICK BEDDED - HARD -
UNBROKEN

107.8'

CORE

LOSS

L1l

Frr

[
|

|
|

1
L. L.l

=
=
-
L -—

BOTTOM DEPTH OF BORING
108.7'

PROJECT NO. 831625

BORING NO. p-3
SHEET 3 OF 3



PROJECT NO. g11425

BORING NO. B-4
SHEET 1 OF 2

DATE BEGAN 7-3-84 FIELD ENGINEER D, HOLZMAYN
~oen BORING NO.__ -4
DATE FINISHED: /—9~84 o GNO CHECKED BY  D. E. B.
GROUND SURFACE gL 532. 81 N 185008.679 E 1955474.193
A 4‘
y PENETRATION
ELEV. DEPTH JSAMPLEY = a R
(FEET) (FeeT) | TYPE S DESCRIPTION v (BLOE?S'SPTE}NE&OT) REMARKS
£ 3 10 30 50
= ~4 N/A Z, FILL: BROWN-CLAYEY SILT- [ na GRAB-SAMPLE
s10.0 L SOME FINE SAND~TRACE FINE FROM 0.0'-2.0"
L - GRAVEL-MOIST _ _ _ _ 2.5'p OBTAINED FROM
R ] NA AUGER CUTTINGS|
N B TRACE COARSE SAND-MOIST 6 st FLUTDS 108"
- — - - - - - - - - = = TH™OU H OUTER
[ LAGOON DIKE
- 4 >3 FILL: MEDTUM DENSE-BLACK TO XA DURING
10 TAN-SILTY SAND-SOME COARSE DRILLING
B _ SLAG-MOIST
520.0 [ .
- — FILL: LOOSE-BLACK-SILTY FINE TO
- o COARSE SAND-SOME FINE TO COARSE [ A
GRAVEL AND SLAG-TRACE CLAY-MOIST
B ] SOFT-BROWN-SILTY CLAY-TRACE FINE [ o3
20 SAND AND GRAVEL-MOIST
- . I S 8- 1
510.0 |~ B
— S
25 5 5P
- - ] VERY LOOSE-BROWN-SILTY SAND-
= - TRACE CLAY-MOIST
30 ] il
= — 31.5']
500.0 I . 5-7 CONTAINS
B T JLOOSE=BROWN TO GRAY-SILTY FINE TO[gu7 ORANGE RED
~ 35 ] ¢ COARSE SAND AND GRAVEL-TRACE W MATERIALAMPLE.
] #ORGANIC MATERIAL-MOIST WITHIN 5 3
B UNKNOWN ORIGIN
= ~ OR TYPE
= 4 3 MEDIUM DENSE-BROWN-FINE TO ow
40 COARSE SAND-SOME FINE TO COARSE - $-8 GRADES
. - GRAVEL-MOIST FINER
490.0 I~ - \ DOWNWARD
— S ot | swW
- - 54 DENSE-BROWN-FINE TO COARSE SAND
43 3] AND GRAVEL-TRACE SILT-MOIST
3 ] VERY DENSE~LIGHT BROWN-FINE TO N
C o COARSE SAND-SOME FINE TO COARSE [sw
L “] GRAVEL-MOIST 78



DATE BEGAN _ 7-3-84 FIELO ENGINEER D. HOLZMAN
7-9-84 BORING NO.L
DATE FINISHED: CHECKED BY D. E. B.
GROUND SURFAGE £L . 532-81 N 185008.679 _ E1955474.193
ELEV DEPTH Fz m ﬁegsEgAL?EN
ISTA
(FEET) § (FEET) DESCRIPTION O | (BLOWS PER FOOT) REMARKS
s | 30 S0
— ] T INSUFFICIENT
480.0 F - MEDIUM DENSE-BRUWN-FINE TO ’,A// %EggV%%Y IN
— COARSE SAND-SCME FINE TO COARSE DESCRIBE
s
— 55 GRAVEL-MOIST p FRACTURE OR
. 1]
o _(AB.PISQXLM‘}.’.I‘E_:_TQI.) EF._RO.EK)_ 52_‘2 j I 4] WEATHERING OF
4 81 CLAYSTONE-SHALE-LIGHT GRAY- 100/0.,2° ‘ SAMPLE |
'] THINLY BEDDED-VERY SOFT
BOTTOM OF BORING B-4
- | 57.0 FEET
e ——
P —
- —
— -
_— -
P —t
PROJECT NO. 831625 BORING NO.B-4

SHEET 2 OF 2



DATE BEGAN 7-9-84 FIELD ENGINEER D, HOLZMAN
T a ._B-5 L Syia b
DATE FINISHED 7-10-84 BORING NO._5-5 CHECKED BY D. E. B,
GROUND SURFAGE EL . 558. 51 N 183887.061 E 1954766.515
. " R —
L{ ELEV. peptH IsampLe] = @ PENETRATION
(FEem) | (reem) [ TYPE RS DESCRIPTION S | (8LOWS PER FBOT) REMARKS
. o 10 30 80
- | 7. FILL: BLACK-FINE COAL- T
[ ] RACE, SLAG AND ORGANIC MATERIAL
— 3.0 SAMPLE FROM
s ILL: LOOSE-BROWN TO GRAY-FINE T N2 1.0' TO 2.5"
OARSE SLAG-SOME FINE GRAVEL AND OBTAINED
~ — COAL-TRACE SILT-DRY FROM AUGER
— — CUTTINGS
550.0 p— — A
- 10 - FILL: LOOSE-PINK-GCRAY-AND BLACK-{ %A
COARSE SLAG-DRY
~ 7 b U U — —1L.30 ]
- - +{ MEDTUM DENSE-BROWN-FINE TO MEDIUM
- — SAND-SOME FINE TO COARSE GRAVEL-
~ 15 TRACE SILT-MOIST P
540.0 |-
s
— 20 MEDIUM DENSE-BROWN—-FINE TO COARSE] °F
SAND-SOME FINE GRAVEL-MOIST
= ] /
[— [
= o5 LOOSE-BROWN-FINE TO MEDTIUM SAND- | 5Y%
TRACE FINE GRAVEL-MOIST
530.0 }-
S MEDIUM DENSE-BROWN-GRAVELLY- sw
FINE TO COARSE SAND-MOIST
— . MEDIUM DENSE-BROWN-FINE TO swW
COARSE SAND-TRACE FINE TO COARSE
- - GRAVEL-MOIST
. - SAMPLE $-8
520.0 §- HAS A COAL
- 0 B MEDIUM DENSE-BLACK-FINE TO sw TAR PRODUCTS
25% COARSE SAND-SOME FINE ODOR-OILY
— - N CRVEL-MOIST. BLACK COLOR
— - MEDIUM DENSE-TAN TO BLACK-FINE PORTIONS OF
= 45 ] TO COARSE SAND-TRACE COARSE sw SAMPLE S-9
GRAVEL-MOIST HAVE COAL
- - TAR PRODUCTS
5100 . MEDIUM DENSE-DARK GRAY TO ODOR
. 3 BLACK-FINE SAND-TRACE FINE
50 GRAVEL-MOIST Sp _‘
PROJECT No, 831625 BORING NO. B-5

SHEET 1 OF 2




LI

LI

L 111

SHALE-GRAY-LAMINATED

BOTTOM OF BORING AT

82.3 FEET

DATE BEGAN /-9-84 FIELD ENGINEER D). HOLZMAYN
R BORING NQO._B-5
DATE FINISHED 7-]10-84 G NO CHECKED BY D. E. B.
GROUND SURFACE gL . 598- 51 N 183887.061 E 1954766.515
R P—. ——
ELEV DEPTH [SAMPLE] = a RESISTANGE
(FeeT) | (FeeT) | TYPE | & DESCRIPTION o |eLows PER FOOT) REMARKS
o 10 a0 50
- - AS ABOVE  _ _ _ _51.0%
- - SAMPLE S-11
= = HAS COAL TAR
~ 55 e PRODUCTS ODOR
MEDIUM DENSE-DARK BROWN TO GRAY (ANAEROBIC)
— - BROWN-FINE TO COARSE SAND-TRACE
— -1 SILT-MOIST
500.0 - MO
— 60 — sW
- p— 5
65 MEDIUM DENSE-BROWN TO DARK BROWN f——
B TO GRAY BROWN-FINE TO COARSE
— ] SAND-TRACE FINE GRAVEL-MOIST
490.0 §
- 70 - DENSE-DARK BROWN-FINE TO J sw
60%  COARSE SAND-TRACE FINE TO
— - COARSE GRAVEL-MOTST
- - NO SAMPLE
= 5 RECOVERED
- . B sw IN S-16
75 MEDIUM DENSE-DARK GREENISH BROWN- PROBABLY DROVH
B ] GRAVEL AND ROCK FRAGMENTS-MOIST OF SPLIT SPOON
480.0 -
~ 30 w3 _ __(NO RECOVERY)  ____ 79.27
A GRAVEL, AND COBBLES
ey L (APPROXIMATE TOP OF ROCK) 81.5°' JaN
LA76. 2l "C - = CLAYSTONE-LIGHT GRAY  81.8' 135/0.6" g
[ B COAL-BLACK 89.9'

PROJECT NO. 831625

BORING NO. B-5
SHEET2 OF 2



DATE BEGAN

7-11-84

BORING NO._B-6 __

FIELD ENGINEER D. HOLZMAMN

DATE FINISHED: /—-12-84 1955105, 698 CHECKED BY- D, E. B.
T - 185185.51 955105.69
GROUND SURFACE €229 20 N : E :
3 RS B
(FEET) | (FEET) DESCRIPTION O [ sL~ws PER FoOT) REMARKS
- 10 30 60
BLACK-FINE TO MEDIUM SAND-
B TRACE COAL-DRY SAMPLE FROM
N 1.0'-1.5"
B N FILL: VERY LOOSE-BROWN TO DARK | na OBTAINED WITH
5 BROWN-GRAVELLY FINE TO COARSE —u-—T SHOVEL
— i SAND-TRACE SILT AND COAL-MOTST ADJACENT TO
| _ ey - ——— — — — — — 6.0" BORING B-%
550.0 [ 19 _ YERY LOOSE-BROWN TO WHITE TO gp
GREEN-FINE TO COARSE GRAVEIL-TRACE
- ] FINE TO MEDIUM SAND-MOIST ;. g L BLOW DKOVE
B 1 EK---————"—"———"=4 SAMPLER 22"
| VERY SOFT-BROWN~CLAYEY SILT- 1 FOR $-2. ONLY
15 = SOME FINE SAND-TRACE COARSE gp 1" RECOVERY
GRAVEL-MOIST 13.5° OF CRAVELS
- - VERY LOOSE-BROWN TO DARK BROWN-
- - GRAVELLY FINE TO COARSE SAND-' 6 BLOWS FOR
540.0 I |TRACE SILT-MOLIST _ _ _ _16.0 jp— FIRST 6" OF
; - 20 SOFT-LIGHT BROWN TO REDDISH c- §-3 PROBABLY
BROWN-MOTTLED-STILTY CLAY-TRACE DUE TO DRIVING
R - FINE SAND-MOIST ON COARSE
— - GRAVEL FOUND
s IS SOFT-LIGHT BROWN TO REDDISH cl [N UPPER PART
2 BROWN-MOTTLED-SILTY CLAY-TRACE OF SAMPLE
B . ORGANICS-AND FINE SAND-MOIST
- - ' S-4 MAY BE
530.0 I 35 I3 MEDIUM STIFF-BROWN TO REDDISH . EQ¥E;EAEr
BROWN-MOTTLED-SILTY CLAY-TRACE CI;Y oF
™ .
~ = ff_ﬁ_sﬁF?_?QE??_ - __31.5"] IRONTON FLOOD
— - WALL
[ 3
— 35 MEDIUM DENSE-BROWN-FINE TO SW
COARSE SAND-TRACE FINE GRAVEL-
B MOIST
520.0 DENSE-BROWN-GRAVELLY FINE TO sp
40 COARSE SAND-TRACE SILT-MOIST //
B MEDIUM DENSE-BROWN-FINE TO .
45 MEDIUM SAND-TRACE SILT AND P
B ORGANICS-MOIST
510.0 [ LOOSE~BROWN-FINE TO MEDIUM
50 SAND-TRACE FINE GRAVEL-MOIST SW
PROJECT NO, 831625 BORING No. 3~®

SHEET ! oF 3



ELEV
(FEET)

GROUND SURFACE EL :

DEPTH
(FEET)

559.

AMPLE]
TYPE

DATE BEGAN _ 7-11-84

DATEFW«SHED7‘12'84
20

BORING NO._B-6

N 185185.518

E 1955105, 698

FIELD ENGINEER D. HOLZMAN
CHECKED BY D. E. B.

DESCRIPTION

—

USCS

EENETRATION

RESISTANCE
{BLQWS PER FOQT) REMARKS
10 a0 50

rT Tl

55

|

I

500.0

I

60

UL

65

L

490.0
70

|

15

|

480.0
—1 80

T

85

I

470.0

90

T

MEDIUM DENSE-BROWN-FINE TO

5W

COARSE-SAND-TRACE SILT-MOIST

MEDIUM DENSE-BROWN-FINE TO

SW

MEDIUM SAND-TRACE SILT-MOIST

MEDIUM DENSE-BROWN-FINE TO

sp

MEDTUM SAND-TRACE FINE GRAVEL
AND STILT-MOIST

MEDIUM DENSE-BROWN-FINE TO

Sp

MEDTUM SAND-TRACE COARSE GRAVEL
AND SILT-MOIST

SwW

ENCOUNTERED
POSSIBLE

DENSE-LIGHT BROWN TO BROWNISH
GRAY-FINE TO COARSE SAND-TRACE
SILT-MOIST

COBBLE
LAYER AT
75.5"

DENSE~-BROWN GRAVELLY-FINE TO
COARSE SAND-TRACE SILT-MOIST

sSW

(APPROXIMATE TOP OF ROCK) 82.5"
10% =

CASING

ADVANCED TO

SHALE-DARK TO LIGHT GRAY-
MICROLAMINATED-MEDIUM HARD 'TO

HARD-SLIGHTLY BROKEN TO BRgKEg;
SLIGHTLY WEATHERED 3.8

83.0"'

LI

95

460.0 |

iUlOO

I 10Q
PROJECT NO,

831625

SILTSTONE AMD SHALE-LIGHT

100%1 70 DARK GRAY-THICK BEDDED

TO THINLY LAMINATED-HARD-

SLIGHTLY BROKEN-SLIGHT-
WEATHERING 87.3'

SHALE-LIGHT TO DARK GRAY-
MICROLAMINATED- MEDIUM HARD-
BROKEN- SLIGHT WEATHERING 87.6'

CORE_LOSS 88.6"]
INTERBEDDED SILTSTONE AND SHALE-
LIGHT GRAY TO BLACK- THIN TO
MICROLAMINATED-HARD-BROKEN TO
UNBROKEN- SLIGHT WEATHERIN%g s

SHALE-DARK. GRAY-MICROLAMINATED

HARD- SLTGHTLY BROKEN-SLIGHTLY
WEATHERED 90.1'

AS BELOW

BORING NO. B-6
SHEET 2 oF 3



DATE BEGAN _ /- 11-54

DATE FINISHED: 7—-12-84

BORING NO._5B-6

FIELD ENGINEER D. HOLZMAN

CHECKED BY D, E. B.

I

I

FINE GRAINED-LAMINATED TO THICK
BEDDED-HARD-UNBROKEN FRESH

L1l

115.2°

GROUND SURFAGE L. 559.20 N 185185.518 E 1955105.698
sy | e PradE]
& 3 10 30 50
— - 5%
C ]
~ 105 - SANDSTONE~LIGHT TO MEDIUM GRAY-

SHALE-MEDIUM TO DARK GRAY-
MICROLAMINATED-MEDIUM HARD-VERY

~ 190
450.0 - 116 (89}

— 115 ]

o —

- 159
440.0 L. 120 166

[~ 125 7] (89)
430.0 L -
— 130

BROKEN TO UNBROKEN-SLIGHT TO
MODERATE WEATHERING

U B

120.9"'

COAL-BLACK-MICROLAMIRATED-
MEDIUM HARD-BRUKEN-SLIGHT
WEATHERING 121.1"'

SHALE-MEDIUM TO DARK GRAY-

il

MICROLAMINATED-HARD-BROKEN TO

-
4+~

UNBROKEN-SLIGHT WEATHER{?%

6'

SILTSTONE-MEDIUM GRAY-THICK
BEDDED-HARD-UNBROKEN 127.8"

!

!

SHALE-MEDIUM TO DARK GRAY-THIN

HHH

TO MICROLAMINATED-HARD-BROKEN TO

'Tr

|

L[

-

425.60 J-133.6 498 4 —] UNBROKEN
w
BOTTOM OF BORING B-6
N 7 133.6 FEET
= -

’ !

PROJECT NO. 831625

BORING No. B-6
SHEET 3 OF 3




TEST PIT LOGS



DATE BEGAN; _ 0/ 25/84 TEST PIT NO.  TP-1 FIELD ENGINEER: __ TMJ

DATE FINISHED: _ 6/25/84 . : PEN 7-24-
s 73 N 184912.979 [ 1954578.163 CHECKED BY: =248

GROUND SURFACE EL.:

ELEV DEPTH

PROFILE DESCRIPTION
(FEET) (FEET) SCRIPTIO REMARKS

BEGIN 14:00

FILL: BLACK, COKE, COAL,
CINDER AND GRAVEL - SOME
TIMBERS AND BRICK - MOIST

2.5

FILL: BROWN AND BLACK, SILTY

— - ; - COAL GMENTS -
b%gr TRACE COAL FRA s BLACK FILL FROM 4.0 to 6.5' IS

= - FILL AROUND BURIED PIPELINE.
4.0° THIS FILL IS NOT PRESENT ON
- . OTHER WALL OF PIT. NORMAL
DEPTH OF FILL IS APPARENTLY
= — 4.0' BELOW GROUND SURFACE,

5.0
FILL: BLACK, FINE TC COARSE i
B 7] COAL, COKE AND CINDERS -
6.5'

BROWN, SILTY FINE SAND - MOIST

END 16:00

BOTTOM OF TEST PIT
12.0°'

PROJECT NO. 831625 gg;;TPfTOEPII



DATE BEGAN:

6-2

5-84

DATE FINISHED: _6-25-84

GROUND SURFACE EL: 22260

TEST PIT NO. _TP-2
N 184821.800 E 1954543,643

™F
PEN 7-24-84

FIELD ENGINEER:

CHECKED 8Y:

ELEV
(FEET)

DEPTH
{FEET)

PROFILE

DESCRIPTION

REMARKS

PROJECT NO.

831625

7.7

BEGIN 16:15
FILL: BLACK, FINE TO MEDIUM
i SAND COKE AND COAL ~ SOME TAR -
MOIST
1.5'
7 FILL: BROWN,SILTY CLAY -
I 2.5 OCCASIONAL COAL FRAGMENTS - MOIST
5.0 BROWN, STLTY FINE SAND — SOME
LAYERS OF FINE SANDY SILT TO
CLAYEY SILT - MOIST
550.0 ~
: - |
ad END 17:45
547,90 T Tt :
7 BOTTOM OF TEST PIT

TEST PIT TP-2
SHEET 1 OF 1



DATE BEGAN: _0-26-84 FIELD ENGINEER:  TMJ
o-26-84 TEST PIT NO. _TP-3 .
NATE FINISHED: CHECKED BY: PEN 7-24-84
N 184417.499 E 1854444 ,375

GROUND SURFACE EL.: _ 22270

ELEV DEPTH

(FEET) (FEET) PROFILE DESCRIPTION ) REMARKS
FILL: DARK RED, SILT - MOIST, .| BECIN 08:43
FILL: YELLOW, MOTTLED SILTY
- - CLAY TO CLAYEY SILT-MOIST
1.5
- : YELLOW ORANGE, CLAYEY SILT -
i 2.5 TRACE SAND - MOIST
3.0°
2.0 ORANGE-BROWN TO TAN,SILTY FINE
SAND TO MEDIUM SAND - TRACE FINE
550.0 b GRAVEL - MOIST |

END 10:15

BOTTOM OF TEST PIT
8.0'

PROJECT NO. 831625 TEST PIT TP-3
SHEET 1 OF !



DATE BEGAN: _6/26/84 TEST PIT NO. s FIELD ENGINEER: ___TMJ

DATE FINISHED: 6/26/84 cHeckeD BY: PEN  7-24-84
556.85 N _183911,991 E 1954531.473

GROUND SURFACE EL.:

ELEV DEPTH
PROFILE DESCRIPTION ARKS
{FEET) (FEET) REM

FILL: GRAY TO BLACK, MEDIUM
- TO COARSE SAND, GRAVEL, COAL, I—

COKE AND SLAG - MOIST TO DRY
- 0.5'

FILL: TAR - HARD 1.0

FILL: BLACK, FINE TO COARSE
SAND, GRAVEL, COAL, COKE AND |

| sLAG - MOIST 2.0"
2.5
ORANGE-BROWN, SILTY CLAY -
- MOIST
4.,0'
e
~ |

= ORANGE-BROWN, FINE TO MEDIUM
SAND - TRACE GRAVEL - MOIST

550.0

8.0'

%4 GRAY, MEDIUM TO COARSE SAND
1 AND GRAVEL - MOIST

BOTTOM OF TEST PIT
9.0'

TEST PIT TP-4
SHEET 1 OF 1

PROJECT NO. 831625



DATE BEGAN:
NATE FINISHED:
GROUND SURFACE EL,:

6/26/84

6/26/84
556.83

TEST PIT NO. _TB-5
N 183977.714  E1954497.804

FIELD ENGINEER:
CHECKED BY:

IMT
PEN

7-24-84

ELEV
(FEET)

DEPTH
{FEET)

PROFILE

CESCRIPTION

REMARKS

1 550.0

548,83

2.5

FILL: BLACK, COAL, COKE, SAND,
GRAVEL AND SLAG - MOIST TO DRY -
SOME TAR

1.2

LIGHT GRAY TC LIGHT BROWN, SILTY
CLAY - MOIST

4.5"

ORANGE-BROWN AND GRAY, MEDIUM
SAND - TRACE FINE GRAVEL - MOIST

PROJECT No., 831625

BOTTOM OF TEST PIT
8.0'

PIT LOCATED AT LIGHT OILS
LOADING AREA

TEST PIT TP-5
SHEET ! OF 1



DATE BEGAN: __._6/26/84

DATE FINISHED:

GROUND SURFACE EL.: 220-78

6/26/84

TEST PIT NO.
N _183842.997

TP-6
E 1954565.544

TMJ
PEN

FIELD ENGINEER:
CHECKED BY:

7-24-B4

ELEV
(FEET)

DEPTH
(FEET)

PROFILE

DESCRIPTION

REMARKS

FILL: BLACK, COAL, COKE, SAND,
GRAVEL AND SLAG - SOME TAR -
MOIST TO DRY

1.8'

GRAY, SILT - MOIST
3,21

ORANGE-BROWN, STLTY CLAY - TRACE
FINE GRAVEL - MOIST

550. '
(GRADES TO:) 7.0
ORANGE-BROWN, MEDIUM TO COARSE
SAND — SOME FINE GRAVEL - MOIST
8.0
il GRAY, MEDIUM TO COARSE SAND AND
543.08 4] GRAVEL - MOIST

1'" SAND AND GRAVEL LAYER AT
2.5"

PROJECT NO.

831625

BOTTOM OF TEST PIT
8.7

TEST PIT TP-6
SHEET 1 OF 1



DATE BEGAN: __H/27/84 TEST PIT NO. TP-7 FIELD ENGINEER: _ TMJ

6/27/84
DATE FINISHED: ) CHECKED BY: EN 7-24-84
556.78 N _183796.678 E 1954458.952 -

GROUND SURFACE EL.:

ELEV DEPTH
{FEET} (FEET)

PROFILE DESCRIPTION ' REMARKS

- - FILL: BLACK, COAL, COKE,
CINDER, SAND, GRAVEL AND

L— — SLAG - DRY

i 1.5

&
.
2.5

ORANGE-BROWN, SILTY CLAY -
MOTST

o _

;i}\ 3.5

ORANGE-BROWN, FINE TO MEDIUM
SAND - TRACE FINE GRAVEL -
MOIST

| 550.0 [

547.78

BOTTOM OF TEST PIT
— - 9.0’

PROJECT NO. 831625 TEST PIT TP-7
SHEET 1 OF 1



6/27/84
nATE FINISHED: ©/27/84

DATE BEGAN:

GROUND SURFACE EL.. >37.07

TEST PIT NO. _Te-8
N _183391.514 E 1954917.110

FIELD ENGINEER: _ TMJ

CHECKED BY: PEN 7-24-84

ELEV DEPTH

(FEET) (FEET) PROFILE DESCRIPTION REMARKS
SAMPLE TP-8I-S APPEARS TO BE
— - PRIMARILY COAL FINES AT SURFACE
FILL: BLACK, GRAY, RED AND SAMPLE TP-8H-S TAKEN FROM A
~ n YELLOW, COKE, COAL, SAND AND LAYER OF WHITE MATERIAL (LIME
7.5 GRAVEL, BRICKS AND MISCELLANEOUS | spunGE ?) WITHIN THE FILL

|
1

PLANT FILL (ELECTRIC CORD, CABLE,
METAL, ETC.)-DRY TO MOIST

7.0'

530.0
7.5

LIGHT BROWN, MEDIUM TC COARSE
SAND - SOME FINE GRAVEL - MOIST

SAMPLES 8H and 8G COLLECTED IN
BUCKET OF BACKHOE DUE TO CAVING
IN TRENCH

BOTTOM OF TEST PIT
9.0

NOTE: TEST PIT NO. 8 IS LOCATED
SOUTH OF COKE PLANT LAGOON NO. 1
AND IS QRIENTED E-W. THE WEST
END OF THE PIT IS UNDISTURBED
NATURAL SAND. THE FILL BEGINS
NEAR THE WEST END OF THE PIT AND
THICKENS TO THE EAST AS SHOWN IN
THE DIAGRAM TO THE RIGHT. THIS
PIT PRESUMABLY INTERSECTS THE
HIGH WALL OF THE OLD SAND PIT IN

THIS AREA

APPROXIMATE GROUND
if/’SURFACE

®_LIMITS OF EXCAVATION

CROSS SECTION OF TP-8

PROJECT No. 831625

TEST PIT TP-8
SHEET 1 OF 1




6/27/84

6/27/84
534.50

DATE BEGAN:
NATE FINISHED:
GROUND SURFACE EL.:

TEST PIT NO. _1P-9
N _183424,685

E 1955059.664

FIELD ENGINEER:
CHECKED BY:

™I
PEN 7-24-84

ELEV
(FEET)

DEPTH

PROFILE
(FEET)

DESCRIPTION

REMARKS

530.0

FILL: BLACK COAL FINES, STIFF
SANDY SLUDGE AND BRICKS -
MISCELLANEOUS PLANT REFUSE -
DRY TO MOIST

523.50

LIGHT BROWN, MEDIUM TO COARSE
SAND - SOME FINE GRAVEL - POCKETS
OF CLAYEY SAND AND GRAVEL - MOIST

SAMPLE 9H WAS TAKEN FROM BLACK
SANDY SLUDGE LAYER AT 4 FOOT
DEPTH -~ MOIST TO WET

SAMPLES 9H AND 9G OBTAINED WITH
BACKHOE BUCKET DUE TO UNSTABLE
WALL CONDITIONS

PROJECT NO. 831625

BOTTOM OF TEST PIT
11.0'

TEST PIT TP-9
SHEET 1 OF 1



DATE BEGAN: _0/28/84 TEST PIT NO. _Tp-10 FIELD ENGINEER: __TMJ

DATE FINISHED: 6/28/84 - CKED BY: PEN 7-24-84
GROUND SURFACE EL. 553.81 N 183479.030 E 1954733.223 che

ELEV DEPTH
{FEET) (FEET)

PROFILE DESCRIPTION ' REMARKS

— -1

FILL: BLACK, FINE TO COARSE ONLY ? SAMPLES TAKEN FROM THIS
| i COAL AND COKE — BRICKS - TIMBER |TEST PIT DUE TO HOMOGENEITY OF

AND MISCELLANEOUS PLANT REFUSE - |FILL. BOTH SAMPLES OBTAINED

| _ MOIST WITH BACKHOE BUCKET DUE TO

UNSTABLE PIT WALLS.
550.0
r-- —

|

7.5

9.5'

10.0

LIGHT BROWN, MEDIUM TO COARSE
SAND - SOME FINE GRAVEL - MOIST

BOTTOM OF TEST PIT
11,0°

PROJECT No. 831625 TEST PIT TP-10
SHEET 1 OF 1}



DATE BEGAN: __6/28/84

TEST PIT NO. _TP-11

FIELD ENGINEER: ™J

PROJECT NO.

831625

NATE FINISHED: 6/28 84 N183252 . 195499 CHECKED BY: PEN 7-24~84
GROUND SURFACE EL.: _ 239.60 : E 2.536
ELEV DEPTH
(FEET) peemy | PROFILE DESCRIPTION REMARKS
— — LANDOWNER REPORTS THAT FILL 1IN
THIS AREA WAS DREDGED FROM
— - COKE PLANT LAGOONS AND
DEPOSITED AT THIS LOCATICN TO
— 1 INCREASE THE .JUNKYARD ELEVATION.
—aﬁL -
e suace, Five Tomm | MOTE: SO ROD PLICH LAYING o
B | COAL AND COKE - SOME MEDIUM PILL
SLAG - DRY NEAR SURFACE -~ *
B _ MOIST WITH DEPTH
— — SAMPLE 11H AND 11G COLLECTED IN
BACKHOE BUCKET DUE TO UNSTABLE
— - PIT WALLS.
O
-~ -
| 7.5
10.0
- 10.5"
\Q GRAY, MOTTLED SILTY CLAY - PROBABLY ICE CREEK DEPOSITS
— T QCCASIONAL ORGANIC MATERIAL BELOW 10.5°'.
AND WOOD FRAGMENTS - MOIST
&\
BOTTOM OF TEST PIT
12.0

TEST PIT TP-11
SHEET 1 OF 1




DATE BEGaN: _0/28/84 TEST PIT NO.  TP-12 FIELD ENGINEER: TMJ
DATE FINISHED: _0/28/84 : CHECKEDBY: PEN  7-24-84
GROUND SURFACE EL.: 036.98

N 183506.227 £ 1954473,881

ELEV DEPTH

PROFILE P
(FEET) (FEET) 0 DESCRIPTION REMARKS

— -] FILL: SILTY FINE SAND

2.0'

2.5 FILL LAYER FROM 2.0' 10 4.5'
APPEARS TO BE EITHER FROM AN
OLD PIPELINE OR FILL USED FOR

— n ORIGINAL PLANT GRADE.
FILL: BLACK, MEDIUM TO COARSE

— - COKE AND COAL - DRY

4.5

5.0

FILL: LIGHT BROWN, MEDIUM TO
GOARSE SAND TO SAND AND GRAVEL -
MOIST

ONLY ONE SAMPLE OBTAINED FROM
BOTTOM OF PIT DUE TO 'CLEAN"
AND HOMOGENEOUS NATURE OF
MATERIAL ADJACENT TO THE

TUNNEL. SAMPLE COLLECTED IN
BACKHOE BUCKET DUE TO UNSTABLE
PIT WALLS.

BOTTOM OF T
12.0°'

PROJECT NO. 831625 TEST PIT TP-12
SHEET 1 OF 1



DATE BEGAN: __0/28/84

NATE FINISHED: __6/28/84 . CHECKEDBY: PEN 7-24-84
GROUND SURFACE EL; 554.93 N 183417.691 E 1954440.283

TEST PIT NO. TP-13 FIELD ENGINEER: _TMJ

ELEV DEPTH
(FEET) (FEET) PROFILE DESCRIPTION REMARKS
FILL: BLACK, FINE TO MEDIUM
- - COKE AND COAL - DRY
| 2.0
2.5
— —
550.0_| 5.0
i FILL: LIGHT BROWN, MEDIUM TO |
COARSE SAND - SOME FINE GRAVEL -
- - MOIST ONLY ONE SAMPLE OBTAINED FROM
BOTTOM OF PIT DUE TO "CLEAN"
r — - AND HOMOGENEOUS NATURE OF
MATERIAL ADJACENT TO THE
— - TUNNEL. SAMPLE COLLECTED
7.5 USING BACKHOE BUCKET DUE TO
- UNSTABLE PIT WALLS.
r— —
10.0
12.5

TEST PIT TP-13

PROJECT No. 831625
SHEET 1 OF 2



DATE BEGAN:

GROUND SURFACE EL.: 334,93

6/28/84

DATE FINISHED: 6/28/84

TEST PIT NO. TP-13 FIELD ENGINEER: T™J

N _183417.691

CHECKED BY: PEN 7-24-84

E 1954440.283

ELEV
{FEET)

DEPTH
(FEET)

PROFILE

DESCRIPTION

REMARKS

AS ABOVE

PROJECT NO.

831625

BOTTOM OF TEST PIT
13.5°

TEST PIT TP-13
SHEET 2 OF 2



DATE BeGAN: _0/29/84 TEST PIT NO. _Tp-1/ FIELD ENGINEER: __TMJ

DATE FINISHED: 6/29/84 : CHECKED BY: PEN 72484
558.24 N 183670.691 E 1954257.414

GROUND SURFACE EL.:

ELEV DEPTH

PROFILE
(FEET) (FEET) DESCRIPTION . REMARKS

FILL: YELLOW, BROWN AND
- - BLACK, SILTY CLAY

2.5

3.5

ABANDONED PHENOLIC WATER LINE
(3"$) 90 DEGREE ELBOW AT DEPTH
OF 2.0' - 2.3".

LIGHT TO DARK BROWN, MEDIUM TO
COARSE SAND - SOME FINE GRAVEL -
MOIST

SAMPLE 14H COLLECTED IN
BACKHOE BUCKET.

550.24

BOTTOM OF TEST PIT
B ] g.q0'

PHENOL ODOR IN PIT AROUND THE
PIPE.

PROJECT NO. 831625 TEST PIT TP-14
SHEET 1 OF 1



DATE BEGAN: _ 2/ <7/ 0% TEST PIT NO. _TP=15 FIELD ENGINEER: ___TMJ
naTE FINISHED: 6/29/84 CHECKEDBY: _ PEN  7-24-84

GROUND SURFACE EL. _ 258.01

N 183619,311 E 1954287.947

ELEV DEPTH

PROFILE DESCRIPTION ARKS
{FEET) {FEET) REM

- —~ SLAG AT SURFACE.

- - FILL: LIGHT BROWN AND BLACK,
»s MOTTLED SILTY CLAY - MOIST

- - ABANDONED PHENOLIC WATER LINE
4.0 (3"#) AT DEPTH OF 3.0' - 3.3',

LIGHT BROWN, FINE SANDY SILT -
MOIST

5.5"

LIGHT TCO DARK BROWN, MEDIUM TO
COARSE SAND - SOME FINE GRAVEL -
MOIST

SAMPLE 15G COLLECTED IN BACKHOE
BUCKET.

BOTTOM OF TEST PIT
9.0

PROJECT NO. 831625 TEST PIT TP-15
SHEET 1 OF 1



DATE BEGAN: __0/29/84

TEST PIT NO.
N 183524.591

DATE FINISHED: _6/29/84

TP-16
E 1954360.045

™J
PEN

FIELD ENGINEER:
CHECKEDBY:

7-24-84

GROUND SURFACE EL.:

562.93

ELEV
(FEET)

DEPTH

PROFILE
{FEET) °

DESCRIPTION

REMARKS

MEDIUM GRAY FINE SAND PACKED
AROUND A PORTION OF THE
PIPELINE.

2.5 FILL: LIGHT BROWN, YELLOW AND
BLACK, MOTTLED SILTY CLAY - MOIST
. 560.,0
}-— —
= — '
4.3" | ABANDONED PHENOLIC WATER LINE
L (3"@) AT DEPTH OF 3.0' - 3.3'.
-
- LIGET BROWN, MEDIUM TO COARSE
SAND - SOME FINE GRAVEL - MOIST
553.43
BOTTOM OF TEST PIT
9.5"
PHENOLIC ODOR IN PIT AROUND
— 7 THE PIPE.

PROJECT NO. 831625

TEST PIT TP-16
SHEET 1 OF 1



DATE BEGAN: 6/29

NATE FINISHED: _ ©/29/84

TEST PIT NO.

FIELD ENGINEER;  I1J

FILL: BLACK,FINE TO MEDIUM
SIZE COKE AND COAL-DRY

FILL: YELLOW AND GRAY,
MOTTLED SILTY CLAY -~ MOIST

548.73

MEPIUM TC LIGHT GRAY, FINE
SAND - TRACE SILT - MOIST

CHECKED BY: PEN 7-24-84
GROUND SURFACE EL.: N 184487.982  E 1953593.254
ELEV DEPTH
(FEET) (FEET) DESCRIPTION REMARKS
FILL: SLAG
}-.

FILL FROM 1.0' to 5.5' FOR
SEWER LINE AT 4.0'" TO 4.5
DEPTH (8"# TERRA COTTA)

SEWAGE ODOR FROM AROUND SEWER
LINE

SAMPLE 17G OBTAINED WITH
BACKHOE BUCKET

PROJECT NO. 831625

BOTTOM OF TEST PIT
10.5"

TEST PIT TP-17
SHEET 1 OF 1




DATE BEGAN: ___ //18/84

™J

TEST P'lT NO TP-~18 FIELD ENGINEER:
DATE FINISHED: _-——_7/18/84 N 184375.553 L L CHECKED BY: DEB 8-2-84
GROUND SURFACE EL.: _559.29 375.5 E1953663.155
ELEY DEPTH
(FEET) (peemy | THOFILE DESCRIPTION REMARKS
FILL: BLACK,SILTY SAND AND
— SLAG - DRY
[ OILY LIQUID WITH NAPHTHALENE/
2.0'| CREOSATE ODOR SEEPING FROM BASE
F- - —
)5 FILL: BROWN TO RED-BROWN, SLAG LAYER (SAMPLE TP-18I- S ).

MEDIUM TO COARSE SLAG - DRY TO
WET - ONLY AT BASE

5.0

7.5

2.8

GRAY TO YELLOW-BROWN, SILTY
CLAY - MOIST

8.0'

10.

BROWN, FINE TO MEDIUM SAND -
MOIST - WITH OILY SHEEN

SAMPFLE TP-18G- § ORTAINED FROM
BACKHOE BUCKET,

PROJECT NO, 831625

BOTTOM OF TEST PIT
10.0'

TEST PIT TP-18
SHEET 1 OF 1




DATE BEGAN:

A
7/19/84

™J

(FEET)

(FEET)

TEST PIT NO TP-19 FIELD ENGINEER:
PATE FINISHED: 7/19/84 _ - cHeckep By: DEB 8-2-84
BROUND SURFACE EL.; _259.43 N_184371.473 €1953582.747

ELEV OEPTH | prorie DESCRIPTION REMARKS

FILL: DARK BROWN TO BLACK,SILT
SOME GRAVEL WITH BRICKS, SLAG,
PITCH, CABLE, ETC. - DRY TO MOIST

2.8'

DARK REDDISH BROWN,SILT - TRACE
CLAY - MOIST 350

LIGHT BROWN,FINE SANDY SILT -

| TRACE CLAY - MOIST

LIGHT BROWN,FINE TO MEDIUM
SAND - MOIST TO WET WITH CHEMICAL
0ODOR

SEEP OBSERVED IN SAND AT
APPROXIMATELY 8'. CHEMICAL ODOR
BUT NOT COAL TAR PRODUCT ODOR.
SEEP WAS COLORLESS AND ODOR WAS
NOT STRONG. SEEP MATERTAL
CONTAINED IN SAMPLE TP-19G- S

PROJECT No. 831625

BOTTOM OF TEST PIT
10.0'

SHEET 1 OF 1



DATE BEGAN: __7/ 13/B4 TEST PIT NO. TP-20 FIELD ENGINEER: TMI
DATE FINISHED: __7/19/84 - CHECKED BY: DEB 8-2-84
GROUND SURFACE EL.: _ 259.53

N 184331.220 E 1953523.046

ELEV DEPTH

PROFILE DESCRIPTION REMARKS
{FEET} {FEET)

- — FILL: BLACK AND GRAY,COARSE SAMPLED ONLY WATER IN PIT.
2.5 GRAVEL - WET

555.53) 4.0

BOTTOM OF TEST PIT
- - 4.0'

NOTE: TEST PIT INTERSECTED

— 7] GRAVEL DRAIN AND FILLED WITH
WATER. WATER LEVEL APPROXIMATELY
B 7] 2" BELOW GROUND SURFACE,
STRATIGRAPHY BELOW 2' UNKNOWN.
OFFSET APPROXIMATELY 5' NORTH AND
DUG TEST PIT TP-20A.

TEST PLIT TP-20
SHEET ! OF 1

PROJECT NO. 8311625



DATE BEGAN:

7/19/84
559.28

NATE FINISHED:
GROUND SURFACE EL.:

TEST PIT NO. TE7204

N _184365.804

E 1953510.881

T™J
DEB 8-2-84

FIELD ENGINEER:
CHECKED BY:

ELEV
(FEET}

DEPTH

PROFILE
(FEET) t

DESCRIPTION

REMARKS

FILL: BLACK AND REDDISH BROWN,
SILT - COARSE GRAVEL, SLAG
AND BRICKS - DRY

2,57 ¢ ¢ ¢

LIGHT BROWN,FINE SANDY SILT -
TRACE CLAY - MOIST

7.0'

JLIGHT BROWN,MEDIUM TO COARSE
{SAND - SOME FINE GRAVEL - MOIST

SAMPLE TP-20G- S TAKEN WITH
BACKHOE BUCKET.

PROJECT NO. 831625

BOTTOM OF TEST PIT
10.5"

NOTE: TEST PIT OFFSET APPROXI-
MATELY 5' NORTH OF TP-20 WHICH
FILLED WITH WATER FROM GRAVEL

DRAIN.

TE - 20A
SHEET 1 OF 1



DATE BEGAN: B8-29-84

TEST PIT NO TP-21 FIELD ENGINEER: 1M . JOHNSON

DATE FINISHED: _8-29-8B4 - ., R. J. RARLS
GROUND SURFACE EL.: _257.19 N _184204.537 E 1954428.376 cHecKEDRY:

ELEV DEPTH

PROFI ’
(FEET) (FEET) OFILE DESCRIPTION . REMARKS

(FILL)

— — BLACK AND BROWN SILTY CLAY, SOME
FINE TO COARSE COAL, COKE, AND
— 1 SLAG, MOIST

2.5 :QQQEEQE
LIGHT BROWN SILTY CLAY, MOIST

1.5

V.

5.0

BROWN AND GRAY FINE TO MEDIUM SAND BECOMES WET AT 6.5'
SAND, TRACE FINE GRAVEL, MOIST TO

BOTTOM OF TEST BORING SAMPLES AND DESCRIPTIONS
8.0' OBTAINED FROM A HAND AUGER

BORING LOCATED AT PHENOL

LOADING AREA AT COKE PLANT

PROJECT NO, 831625 TEST BORING TP-21
SIUEET 1 OF 1



LAGOON BORING LOGS



EGAN: _/-16-84 AN
DATE B . 17 84 BORING NO._LB-1 FIELDENGINEER:MN
DATE FINISHED: ./ ~ 2/ 79% P. E. NEMANIC
' N _1846665.407 [E _1955323.946 CHECKED By
GROUND SURFACE EL.:_ 329 .42
W -
ELEv. | DEPTH |sampLe | Z i
(FEET) {FEET) TYPE é DESCRIPTION m REMARKS
=}
B '” 5.6 (FILL) ™ SAMPLE LB-1G-US FROM
* .0'-5.0"' R
2 BLACK FINE TO COARSE SAND, EHSMZ_AE A;i{éggn FO
SOME FINE TO COARSE GRAVEL, /A
— — TRACE SILT AND CLAY, TRACE
ORGANICS
2
520 [ Bl
10
10.5"
] SAMPLE L3-11-WS FROM
- 1/ 5.0 \ 10.5' TO 11.0' RETAINED
\ FOR CHEMICAL ANALYZIS
3 § SOFT GREENISH-BROWN SILTY CLAY,
B \ TRACE FINE SAND, TRACE ROOT el
15 k\}\\ FIBERS
S 17.5"
510 - 4 ¢ \k\&‘ SOFT GREENISH-BROWN SANDY CLAY,
\} TRACE SILT AND ORGANICS 1
20 ;\ ¢
507.42 22.0 30 &
5 B BOTTON OF BORING
LB-1 AT 22.0°
PROJECT NO. 831625 BORING NO, LB-1

SHEET 1 OF 1



. 1-17-84 _ ,
DATE BEGAN P BORING No' LB-2 FIELD ENGINEER: D.P. HOLZMAY
DATE FINISHED: _/_~/"97* P, E. NEMANIC
53442 N 183662.904 E 1955072312 CHECKED BY:
GROUND SURFACEEL.:.__ ~~ " '~
o s
ELEV. DEPTH | samPLE | 2 o
(FEET) (FEET) TYPE 'é DESCRIPTION 9 REMARKS
=2
1
— — (FILL)
2.0 LOOSE BLACK FINE TQ COARSE /A
— GRAVELLY SAND, SOME CINDERS,
TRACE ORGANICS, DRY
— ~ — SAMPLE LB-2G-WS FROM
2 3.0'-3.5' RETAINED FOR
530 [ -] 4.5" CHEMICAL ANALYSIS
5 2| (FILL) BLACK SANDY TAR 5.0'|1/A
B 7 (FILL) SAMPLE LB-2H-WS FROM
(1) LOOSE BLACK FINE TO COARSE -<H-
- NR GRAVELLY SAND, SOME CINDERS, N/A[ 4.5'-5.0' RETAINED FOR
TRACE COAL AND ORGANICS, TAR AND CHEMICAL ANALYSIS
- - CINDERS
- N 9.0’ METAL DEBRIS RECOVERED;
(FILL) BLACK TAR 9.5'|N/Al (WIRE, SHEET METAL) AT
10 | 9.0"
3.5 (FILL)
- - LOOSE BLACK FINE TO COARSE N/A
GRAVELLY SAND, SOME CINDERS AND
- ] SLAG, MOIST
4
520 [~ .
15 !
_ 4/ 2.0 16.0°
% DESCRIPTION OF MATERTALS
o 4 \ FROM APPROXIMATELY 17.0'
5 \ TO 27.0" FROM OFFSET
_ - § BORING
20 \
{4/ 0.0 \\\\ SOFT BROWN TO BLACK SANDY SILTY
CLAY, SOME FINE TO COARSE GRAVEL |cl
- AND SLAG AND COAL, MOIST
- ~ ¢ \S\\k
1 — - "\
PROJECT NO. 831625 BORING NO, LB-2

SHEET 1 OF 2



. _7-1/-84 ‘ MAY
DATE BEGAN: /=1 /=0% BORING NO._LB-2 FIELD ENGlMEEﬂ:D.P. HOLZMAX

N _183662.904  E_1955072.312 checkeo py: B L. NERMANIC

DATE F!NlSHED:M

GROUND SURFACE EL.:_234.42

DEPTH | SAMPLE

DESCRIPTION
(FEET) TYPE

REMARKS

BLACK FINE TO MEDIUM SAND, WET NO BLOW COUNTS RECORDED
FOR S-1 OR sS-2

- SA -21-W 1
BLACK FINE TO COARSE SAND, SOME SAMPLE LB-21-WS FROl

29,0'-31.0" RETAINED FOR
{1 FINE TO COARSE GRAVEL, WET CHEMICAL ANALYSIS

BOTTOM OF BORING
LB-2 AT 31.0'

(1wr - NOT RECORDED.

——

PROJECT NO. 831625 BORING NO. LB-2
SHEET 2 OF 2



7175 '
DATE FINISHED: _7=17-84 P. E. NEMANIC

183620.195 1955162.161 CHECKED BY:
GROUND SURFACE EL.:_216.91 N E 6
ELEV DEPTH SAMPLE _S_ w
(FeeT) | (Feem) e | 6 DESCRIPTION 3 REMARKS
=2
SE%%%% GRAY-GREEN SILTY CLAY,) ,cf.,.
— - (FILL) BLACK TO GRAY-GREEN MOTTLED /a
SILTY CLAY, MOIST - N
(FILL) VERY SOFT BLACK FINE TO [N/A
— — COARSE SILTY CLAYEY SAND, MOIST — SAMPLE LB-3G-WS FRO!M
' 2.8" 3.0'-4.0"' RETAINED FOR
— — (FILL) BLACK TO GRAY-GREEN 1/A| CHEMICAL ANALYSIS
SILTY CLAY, SOME FINE SAND,
3 WET 4.5"
510
| _ (FILL)
SOFT GRAY-GREEN SILTY CLAY,
L — 550d TRACE FINE SAND, MOIST cl
5
DO
- - 202
%%
5
505.71 F11.2
— — BOTTOM OF BORING
& | | LB-3 AT 11.2'
— p—
— —
PROJECT NO. 831625 BORING NO. LB-3

SHEET 1 OF 1



DATE BEGAN: _/=18-84

DATE FINISHED; _/—18-84

BORING NO._LB-4

FIELD ENGINEER: D.P. HOLZMAD

185118.708 1955308.122 CHECKED By: o« E. NEMANTC
GROUND SURFACE EL:_226.31 N E
['7] T
ELEV. OEPTH | sampLe | & o
Feety | eem) | Tvee | O DESCRIPTION 9 REMARKS
& 5
. 1 i
SAMPLE LB-4G-WS FROM
4/, 1.0'-2.0' RETAINED FOR
B ' (FILL) CHEMICAL ANALYSIS
o ] LOOSE BLACK FINE TO COARSE N/A
B 1, CINDERS, TRACE ORGANICS AND COAL,
DRY
]
520 |- —
3.0
B ] 7.5
- - ‘__5 [BLACK SILTY MEDIUM SAND, WgTO' | STl SAMPLE LB-4H-WS FROIM
S~ | VERY SOFT BLACK SILT, TRACE ol) 8.0'-8.5" RETAINED FOR
~ 7|3 / [g[Lorcanics, oIsT 9.0" | CHEMICAL ANALYSIS
10 e
5 SOFT BLACK TO GRAY-GREEN FINE wh
B | SANDY SILT
11.5°
- 4 | SAMPLE LB-4I-WS FROM
Ls 14.0-14.7"
CHEMICAL ANALYSIS
] SOFT BROWNISH-GREEN SILTY FINE
— TO MEDIUM SAND, TRACE CLAY, sm
MOIST
5
20
—r —
503.81 | 22.5
= - BOTTCOM OF BORING
B - LB-4 AT 22.5'

PROJECT NO. 83162

5

BORING NO. LB-4
SHEET 1 OF 1



DATE BEGAN:

/-18-84

DATE FINISHED:M

BORING NO._LB->
N 184016.398 E 1954883.018

FIELD ENGINEER: D+ P« HOLZMAN
cHECKED BY. P. E. NIMANIC

GROUND SURFACE EL.:M
G @
ELEv. | DEPTH |sampLe | 3 G
(FeeT) | (FeeT) | TYeE § DESCRIPTION v REMARKS
=]
— -1 1
B 3.0
5 ] | SAMPLE LB-5G-WS FROM
4.0'-4.5" RETAINED FOR
2 2 CHEMICAL ANALYSIS
~—1 — ——
— — 3.5
530 10 3 (FILL)
BLACK FINE TO MEDIUM SAND AND
| | COAL, TRACE TAR, ORGANICS, N/A
CONCRETE AND WOOD, MOIST
— ] 3.4
y 15 4
- —
— . 3.8
540 20 | 3
- —
21.7°
— — (FILL) HARD LIME SLUDGE (?) 22.2'|n/Al
(FILL)
— — 3.0 BLACK FINE TO COARSE SAND AND TAR{. |
SOME FINE TO COARSE COAL AND COKE{®
- — MOIST 24.3"
' E UDG 7)Y 24,8 IN/A
25
PROJECT NO, 831625 BORING NO. LB-5

SHEET 1 OF 2



. 7-18-%
DATE BEGAN: _/~LtO=9% BORING NO. _LB-5 FIELD ENGINEER: B+ P« HOLZMAY
DATE FINISHED:__/~18-84 P. L. NRWNIC

184016.398 1954883.018 CHECKED BY:
GROUND SURFACE €L.._ 229.94 N E
o &
ELEV. DEPTH |SAMPLE | £ G
(FeeT) | (FeeTy | Tvee g:: DESCRIPTION e REMARKS
=)
AS ABOVE 25,3}
— — 6
B 1.8 (FILL)
| — BLACK FINE TO COARSE COAL, SOME |,
530 COKE, TRACE SILT AND WOOD FIBER,
30 DRY TO MOIST
7
o= -/ 3.5 33,2'
. N/A
(FILL) FIREBRICK (?) 33.5' 7
35
8
3.5 (FILL) _
— 7 ) BLACK FINE TO COARSE CINDERS, N/A
SOME FINE TO COARSE COAL, MOIST
520 40 ?
~ SAMPLE LB-5H-WS FROM
40.0'-41.0' RETAINED FOR
— — CHEMICAL ANALYSIS.
- — a SOME WATER ENCOUNTEPED
AT 41.5°
s16,94| 43.0 Y ™
BOTTOM OF BORING
LB-5 AT 43.0°'
| (1)\R - NOT RECORDED.
— —
PROJECT NO. 831625 BOR N0, LB-

SHEET 2 OF 2



DATE BEGAN; " --7797
Care rvemep.T-19-84 BORING NO._LB-6 FIELD ENGINEER: D- P+ HOLZMAN
' 184063. 32 . cHeckep y: P+ L. NEMANIC
GROQUND SURFACE EI..:L’82 N 2 E 1955044.653
[V} 3
ELEV. DEPTH | samPLE | 2 «
FeeT) | (Feemy | TYee 'é DESCRIPTION 9 REMARKS
5
. TOPSOIL 0.5'| oh
B 1/ 2.5 - SAMPLE LB-6G-WS FROM
B ] 2.0'-2.5' RETAINED FOR
T.
) (FILL) CHEMICAL ANALYSIS
— — LOOSE BLACK FINE TO COARSE COAL |,
5 AND SAND, SOME FINE TO COARSE
COKE, TRACE LIME SLUDGE AND
FIRE BRICK, MOIST
540 |
— -/ 2.0
8.8
— -1 3 { (FILL) BLACK TAR 9.0" g
10
| d/ 2.0
4
15 (FILL)
LOOSE BLACK FINE TO COARSE COAL
= - AND SAND, SOHE FINE TO COARSE N/A
530 COKE, TRACE LTME SLUDGE AMD FIRE
| 4/ 0 BRICK, MOIST
5
20
- SAMPLE LB-6H-WS FROM
20.0'-21.0" RETAINED
B . FOR CHEMICAL ANALYSIS
L
- 4/ 2.5 22.0
(FILL)
— -1 & SOFT GRAY-GREEN INTERBEDDED
SILTY CLAY AND BLACK FINE TO N/A
— = COARSE SAND AND COAL, TRACE TAR,
25 WET

PROJECT NO. 831625

BORING NO. LB-6
SHEET 1 OF 2



DATE BEGAN: _/—19-8 - . ]
BORING NQ. LB-o FIELD ENGINEER D+ P - HOLZMAX

DATE FINISHED: _7—-19-84 :
N _184063.329 _ E _1955044,653 cueckeogy: B. T, NEMANIC
GROUND SURFACE EL.._246.82
W .
ELEV. DEPTH | sampLe | 2 b
Feen) | reET | TYPE § DESCRIPTION 3 REMARKS
=
520 AS ABOVE N/A
— — 3.0
B 28.5"
| d7 N7A
(FILL) BLACK TAR, SOME COAL
. 1
30 FINES 29.0
~ B/ERIE (FILL)
BLACK TO GRAY-GREEN SILTY CLAY, N/ A
-~ - SOME FINE TO COARSE COAL, TRACE
8 TAR AND FINE COKE, WET
}— —
35
L _ o _ 36-Q| ]
(FILL) MEDIUM STIFF GREENISH—BROPETN/A
- 4/ 1.0 TO.BROWN SILTY CLAY, TRACE FINE
_1 SAND AND ORGANICS 37.0"
.
(FILL)
- dy BLACK TAR, SOME COAL FINES
37.3¢
40
MEDIUM STIFF GREENISH-BROWN TO
- 1 BROWN SILTY CLAY, TRACE FINE SAND| ¢l [~ SAMPLE LB-6I- S FROM
5.0 AND ORGANICS 41,042 .0 RETAINKD FOR
504.39 42.5 . \ CHEMICAL ANALYSTS
— -
BOTTOM OF BORING
— = LB-6 AT 42.5°'
e —
PROJECT NO. 831625 BORING NO. LB-6

SHEET 2 OF 2



DATE BEGAN: = BORING NO. LE_7

FIELD ENGINEER:D. P HOLZMAN

. 7-19-84
DATE FINISHED: __/ ~19-084
N 183502.925 [ 1954931.374 cueckep py: P- E. NIHMANIC
GROUND SURFACE EL.._ 223.93
W -
ELEV. DEPTH | sampLE | 2 “
(reeT) | (reeTy | TveE § DESCRIPTION I REMARKS
=
1 {(FILL)
— — LOOSE BROWN TO BLACK FINE TO N/A
COARSE GRAVEL AND SAND, SOME FINE
| i TO COARSE COAL, TRACE TAR 2.0°
520 2
5
(FILL)
- _ LOOSE BLACK FINE TO COARSE N/A}F SAMPLE LB-7G-WS FROM
GRAVELLY SAND, SOME FINE TO , \
1.8 COARSE COAL 6.0"-7.0' RETAINED FOR
- -1/ CHEMICAL ANALYSIS
- d 3
10 10.0"
— -4/ 3.5
LOOSE BLACK FINE TO CCOARSE SAND, sw
= - TRACE GRAVEL, WET
— - SAMPLE LB-7H-WS FROM
15 19.5'-20.0" RETAINED FOR
15.5" CHEMICAL ANALYSIS
- -1 s-1 PENETRATION RESISTANCE
sp FOR SAMPLE S5-1 = 29 BLOVS
— — g PER FOOT
— — §-2 R
MEDIUM DENSE BLACK FINE TO PENETRATION ES}STANCE
MEDIUM SAND. MOTST sp| FOR SAMPLE S-2 = 36 BLOWS
- — / 5» ’ PER FOOT
20 B
§-3 PENETRATION RESISTANCE
sp| FOR SAMPLE S-3 = 43 BLOWS
f— 1"
502,43 21.5 6 PER FOOT
BOTTOM OF BORING
B ] LB-7 AT 21.5°
o —
PROJECT NO. 831625 BORING NO., LB-7

SHEET 1 OF 1



DATE BEGAN: _ Z-ZQ—ﬂé
DATE FINISHED: _/=20-84

BORING NO. 1B-8

FIELD ENGINEER; D- P - HOLZMAN
P. E. NEMANIC

183778.462 1955050.254 CHECKED BY:
GROUND SURFACE EL.:__228.09 N E
| ") -
eLev. | peptH | sameLe | 2 g
(Feer) | (reem | TveE '{-';5 DESCRIPTION @ REMARKS
=)
(FILL) BLACK FINE TO COARSE COAL IN/
1 D COKE, SOME FINE TO COARSE j
— CONCRETE FRAGMENTS, TRACE N/
ORGANICS, MOIST 0.5" w4
— =1/ 2.5 (FILL) LIGHT TAN TO
N | ORANGE-TAN LIME SLUDGE,
MOIST 1.5"
2
B - (FILL)
5 DARK BROWN TO BLACK SILT,
SOME FINE TO COARSE SAND,
= B TRACE COAL, MOIST 2,5¢
N/ A
— -4/ 2.8 (FILL)
DARK BROWN TO BLACK FINE TO
- 1 4 COARSE COAL AND COKE, TRACE FIRE
BRICK, TAR AND WOOD, MOIST
GRADES TO
10 1009
- 1/ 0.9
(FILL)
— — BLACK FINE TO MEDIUM COAL N/A
15 5 15.0"
B N — RUN 5 (14.5'-17.5') HAS
(FILL) TAR ODOR
— /3.0 LOOSE BLACK SILTY FINE TO MEDIUM f
COAL AND SLAG, TRACE COARSE SLAG, SAMPLE LB-8G-WS FROM
— - 6 WET 16.0'-17.0"' RETAINED FOR
19.0" CHEMICAL ANALYSIS
- - BLACK SILT, WET 19.5'| ml
20
B 1V 3.2 BLACK FINE TO MEDIUM SAND, TRACE
B 4 SILTY CLAY, MOIST sp
25
PROJECT NO. 831625 BORING NO. LB-8

SHEET 1 OF 2



DATE BEGAN: _ 7—-20-84
DATE FiNISHED:_ /=20-84

GROUND SURFACE EL.:_328.09

BORING NO._LB-8
N 183778.462 E 1955(050.254

-

FIELD ENGINgeR; D+ P+ HOLZMA

] m

ELEV. DEPTH | sampLe | 2 AP o
(FEET) | (FEET) | TYPE § DESCRIPTION s REMARKS

- — BLOWS NOT RECORDED FOR

3.3 (GRADES TO) 27.0" 5-3
-

500 SAMPLE LB-8H-WS FROM

[ 15 Egigi SILTY FINE SAND, TRACE CLAY, sm 27.5'-28.5"' RETAINED FOR

] CHEMICAL ANALYSIS
498.59 29.5

PROJECT NO. 831625

(1)

BOTTOM OF BORING
LB-8 AT 29.5'

NR - NOT RECORDED,

BORING NO. LB-8
SHEET 2 OF 2



DATE BEGAN: __ /~25-84

DATE FINISHED: _’

~25-84

GROUND SURFACE gL.: 224.03

BORING NO.LB-9
N 1843272 .718 E 19551136.998

FIELD ENGINEER:D. P. HOLZMAN
cHeckep sy: - [. NEMANIC

T s
. ELEV. DeEPTH | samere | 2 o
(FEET) (FEET) TYPE § OESCRIPTION Gﬂ REMARKS
2
1
- — (FILL)
BLACK FINE TO MEDIUM COAL, SOME |y,
| 4/, 5 SILT AND MEDIUM TO COARSE SLAG,
i/ < TRACE ROOT FIBERS, MOIST (SLUDGE
- = CONSISTENCY)
520 | 4 2
5
- n 6.5
n A/ (FILL)
BLACK TAR, TRACE FINE TO MEDIUM |N/A| WATER ENCOUNTERED AT
B N COAL APPROXIMATELY 9.0"
3 GRADES TO __8.5"
— — (FILL) ~ SAMPLE LB-9G-WS FROM
t_ ¥
10 BROWN TO BLACK, FINE TO COARSE  |N/A gﬁgmz‘ Ai Aﬁi,ﬁggn FOR
COAL AND SLAG, MOIST TO WET
-7 11.5'
—/3.5
B . MEDIUM STIFF GREEN-TAN TO BLACK
| _4 MOTTLED SILTY CLAY, TRACE cl
4 ORGANICS, MOIST 13.8*
si0 L | - : SAND BELOW 13.8' APPEARS
”CLEAN"
15
- — GREEN-TAN, SILTY FINE TO MEDIUM
[ d/4.3 SAMPLE S-1 = 4 BLOWS PER
FOOT
— — SAMPLE LB-9H-S FROI
5-1 18.0-19.5' RETAINED FOR
504.53 [F19.5 1 CHEMICAL ANALYSIS

PROJECT NO.

L}

831625

BOTTOM OF BORING
LB-9 AT 19.5'

BORING NO. LB-9
SHEET 1 OF 1



' L 7-25-84

. 7=25-84
DATE FINISHED: " <—-— 9%

N _184836.677 g 1955208.581 cHeckep By: D+ E. NEMANTC
GROUND SURFACE EL.._ 921 -39

| ] .
ELEV. pEPTH | sampLe | 2 -
(FEET) | (FEET) | TVPE § OESCRIPTION ‘;,,’ REMARKS
=
1 2.0' OF MATERIAL WAS
- - (FILL) BULLDOZED IN FROM NORTH
- BLACK FINE TO COARSE COAL AND N/A|l END OF LAGOON DIKE TO
- — : SLAG, TRACE SILT, MOIST CONSTRUCT ROAD FOR
L— 3.0 DRILLING RIC
42
- - | SAMPLE LB-10G-WS FROM
4.0'-5.0"' RETAINED FOR
3 CHEMICAL ANALYSIS
(FILL)
[ — MEDIUM STIFF GREEN-BROWN TO BLACK
| e s s e o contor VA e oo
’ ’ APPROXIMATELY 6.7'
5 MOIST
B 7 SAMPLE LB-10H-S FROM
B _ 11.0'-12.0" RETAINED FOR
CHEMICAL ANALYSIS
10 10.0"
T~
. Y MEDIUM STIFF TO STIFF BROWN SILTY DRILLED OFFSET BORING 8'
s10 - O\J CLAY, TRACE FINE SAND AND ROOT cl + NORTH OF FIRST BORING TO
5.0 5{\\ FIBER, MOIST , 12.0' TO OBTAIN GROUND
509.39 ] 12.0 NN 12.0 _WATER_SAMPLES
BOTTOM OF BORING
B ] LB-10 AT 12.0'
- —
— — 1
- — \‘
PROJECT NO. 831625 BORING NO. LB-10

SHEET 1 OF 1



DATE BEGAN: __/—26-84

— -

BORING NO._LB-11

FIELD ENGINEER:D-P . HOLZMAN

7-26-84
ATE FINISHED: _/ —<270%
° 532.48 N _184408.509 g 1955478.996 cHeckepmy: £ B, NEMANIC
GROUND SURFACE EL..._2%%°29
o) P
ELEV. DEPTH SAMPLE = o
(FEET) (FEET) TYPE 'é DESCRIPTION g REMARKS
1
520 T -
2.0 UPPER 2.5' FEET OF
| - MATERIAL WAS BULLDOZED
2 (FILL) FROM ADJACENT INNER
B . LOOSE DARK GRAY TO BLACK FINE TO b/a ;gigogoglgilzglggNgigUCT
5 COARSE COAL AND SLAG, TRACE SILTY
CLAY AND ROOT FIBER, MOIST
¢ SAMPLE LB-11G-WS FROM
— - 4,0" - 6.0" RETAINED FOR
HEMICAL ANALYSIS
e — 3-0
- -3 9.0°
10 \
— 1/ 15 ::::SOFT TO MEDIUM STIFF, GREENISH-
: <N\JBROWN SITLY CLAY, SOME FINE SAND, | el
= — 5\\\WET
4 \
15 O
N 15.5"
B 7 {LOOSE GREENTSH-BROWN SILTY SAND, SAMPPE LB—%lH"S FROM
ITRACE ORGANICS. WET - 16.5'-17.5" RETAINED FOR
—~ -1/ 5.0 ] : CHEMICAL ANALYSIS
04,981 1
B 7 BOTTOM OF BORING
— - LB-11 AT 17.5°
PROJECT NO. 831625 BORING NO. LB-11

SHEET 1 OF 1



TE BEGAN: 7=26-84
DATE SEGAN BORING NQ.LB-12 FIELD ENGINEER: D+ P HOLZMAN

, 1-26-84
DATE FINISHED: _ =~~~
523.98 N __184321.997 E_1955398.680 cHeckepsy: F. L. NEMANIC
GROUND SURFACEEL.: . ——~ - -~

[1Y] -
ELEV. DEPTH |sampLe | Z @
(FEET) {FEET) TYPE 'é DESCRIPTION 3 REMARKS
=
1
— 1/ 2.5 (FILL)
| LOOSE BLACK FINE TO COARSE COAL {N/A
B 1 2 AND SLAG, DRY
520 UPPER 2.5' OF MATERIAL
B 7] WAS BULLDOZED FROM
5 ADJACENT INNER LAGOON
DIKE TO CONSTRUCT ROAD
_ FOR DRILLING RIG
B 6.5"
o 4/ 5015 DISCOLORED NATURAL
. 1]
* x| BLACK TO GREEN-BLACK SILT, TRACE MATERIAL BELOW 6.3
— — {» | CLAY AND FINE COAL AND SLAG, ml
3 MOIST
- ] x )
9.5"
10 Q
L \ SAMPLE LB-12G-WS FROM
7.5'-8.5"' RETAINED
B - % FOR CHEMICAL ANALYSIS
4.3 \ SOFT GREEN-BROWN SILTY CLAY,
— —~ SOME FINE SAND, MOIST
510 4
- -
B . b\ 16.5" SAMPLE LB-12H-S FROM
n _ %] LOOSE GREEN-BROWN TO BROWN SILTY [ | 16.5' - 17.5" RETAINED
506.48] 17.5 7] FINE SAND, WET FOR CHEMICAL ANALYSIS
B n BOTTOM OF BORING
- — LB-12 AT 17.5'
PROJECT NO. 831625 BORING NO. LB-12

SHEET 1 OF 1



ICE CREEK BORING LOGS



DATE FINISHED: 7—-29-B4 — CHECKEDBY: P. E. NEMANIC
GROUND SURFACEEL.._ "~ 50__,7" N N/A E N/A
‘ g ————
PENETRATION
ELEV. DEPTH AMPLE] = w RESIST
(Feem) [ (FEeT) | TYPE | & DESCRIPTION S |2 ows pen FooT) REMARKS
o 10 30 50
-~
L _ [ CREEK DEPTH =
n d ¢ 7.7
~ 2.5 ™ [ ICE-1G-S FROM
[ 0.0' - 4.5"
- lff - :
[ 1/ 45 [ {
~ 5.0
- 7 2 /|{,[IVERY SOFT TO SOFT GREEN-BROWN
) N - (Is1LT, SoME CLAY, TRACE FINE .
500.0 ’ SI SAND, ORGANICS AND FINE GRAVEL,
7.5 o JweT ICB-1H-S FROM
S&r 4.5' - 9,0
3 B 4.5 [
= M )\,T-
~10.0 = fof
3 D]f
.'1.
-0 5 r.l‘f- ICB-1T-WS FROM
! 12.8"'— 12.9% - 13.4"
N 1/ 38 LOOSE GREEN-BROWN SILTY FINE N/A
N N | isanp, wer 12.9" ICB-1J-S FROM
9.0' - 14.0°
—15 0 = N [¢(FILL) LOOSE GREEN-BROWN TO
- 4 BLACK FINE TO COARSE SAND SIZE
N i ?>; MEDIUM STIFF TO STIFF BROWN
490.90 B Ny |[siLTY cLAY, TRACE FINE SAND[[—fLsp]]
7.5 AND ORGANICS, MOIST 14 5°
[ - , cl ICB-1K-S FROM
- 1/ 5¢ KX §§i¥ Mﬁﬁig? SAND, TRACE 140" - 16.5°
% N '
N 3 n , 16.6 sp
-20.0 . GRAY SILTY CLAY, TRACE FINE
1 %SE SAND AND ORGANICS, MOIST 4 .,
E - \g\ GRAY FINE TO MEDIUM SAND, TRACE
— ~ q:ﬁ SILT AND ORGANICS, WET 18.8' | c1
—22.5
J GRAY SILTY CLAY, TRACE FINE
B 1/ 2 \\\ SAND AND ORGANICS, MOIST
~ v '\ 24.5"
25.0 ] MEDIUM DENSE BROWN FINE TO ol
PROJECT NO. 831625 COARST SAND, TRACE STLT, WET BORING NO. ICB-1

SHEET 1 OoF 2



rB;TEBEGAN' 7-29-84
DATE FINISHED: /~29-84

BORING NO. ICB-1 _

FIELD ENGINEER D. HOLZMAN
CHECKED BY P, E. NEMANIC

N
GROUND SURFACE EL.. ™~ 507" N /8 E N/A
e ——— e ————
- M
ELEV. DEPTH [SAMPLE} = DESCRIPTION S pﬁ?sﬁs?iﬁ'é’s“
(FEET) (FEET) | TYPE [ & & | (BLOWS PER FOOT) REMARKS
« -] 10 30 50
- | AMEDIUM DENSE BROWN FINE TO COARSET
— SAND, TRACE SILT, WET
480.0 L . 5 : SwW
479.7 W 27,3 2 100/0.5' 4
[ R BOTTOM OF BORING
N _ AT 27.3"
N B NOTES :
N ] (1) NR-NOT RECORDED
e -
- .
— -
— —
= i
- .
| -
— —
L L, |
PROJECT NO. 831625 BORING NO, ICB-1

SHEET 2 oF 2



DATE BEGAN

7=-30-84
DATE FINISHED: 7-30-84

BORING NO. ICB-1A _

FIELD ENGINEER D. HOLZMAN
CHECKEDBY p, E, NEMANIC

PROJECT NO.

|

L1

N/A N/A
GROUND SURFACE EL .~ 507" N / E / 4
) PENETRATION
ELEV. DEPTH [SAMPLE] = b RESISTAN
(FEET) § (FEET) %TYPE 5 DESCRIPTION 9 |ieLows pERFoOT)|  REMARKS
I s> | w0 30 50
" - T CREEK DEPTH =
- - 7.7
e -
5.0~ SEE BORING LOG ICB-1 FOR
n DESCRIPTION FROM 0.0 - 17.0'
500.0 7
10,0 ]
e —
—15.0 7]
b —
490.0 17.0°
ST-1 N
B 118 k cl
~20.0 N
ST-2 % BROWN SILTY CLAY, TRACE TO SOME
N 12 \\\ FINE TO MEDIUM SAND, MOTIST cl
B ST-3
[—25.0 19 cl
480.0'[C q :it
, 28.0"
— w— ;ﬁ._. - s — — — — —_— ,——— —— — uwma =
0.0 — @2 VERY DENSE BROWN TO GRAY-BROWN
g@ FINE TO MEDIUM SAND, SOME FINE
475.5 f=31.5 4 > %g;To COARSE GRAVEL, TRACE SILT sp 76
- = D CLAY, MOIST [
BOTTOM OF BORING
— 7 AT 31.5°
- -

831625

BORING NO. ICB-1A
SHEET loF 1



DATE BEGAN _ 7-31-84 FIELD ENGINEER _D. HOLZMAN
—sn e —— ICB-2 :
DATE FiNiSHED: 7~ 31 -84 BORING NO. CHECKEDBY P. E. NEMANIC
1 N/A N/A — -
GROUND SURFACE EL._~~ 213" N E
——— P E—
ELEV oEPTH ISAMPLE] = w PENETRATION
(Feem) | (reeT) [ TYPE | & OESCRIPTION O | eLows Per room REMARKS
& > )0 30 s
— 4. M #- CREEK DEPTH =
— — g; ERY SOFT GREENISH BROWN SILT, 2.0
= - 1 TRACE CLAY, ORGANICS AND FINE ml
510.0 - [ FROM 0.0'-5.0'
B 5.0
~ 5.0 (
[ GRADES TO: ~5.5"
- 4, 3 _GRADES T0: | 2.0
B R E
- —
~ 2.5 -‘SOFT BROWN CLAYEY SILT, TRACE ICB-2H-S FROM
2.2 FINE SAND AND ORGANICS, MOIST 5.0' - 8.0°
- 1/l
"10.0 ] : 9.8'
10 zﬁﬁ MEDIUM DENSE BROWN FINE TO CB-21-S FROM
— 1/ 77 B, MEDIUM SAND, TRACE SILT AND B.o - 11.0'
. %ﬁ% | ORGANICS, MOIST 10.7'
—~10.5 = f] SOFT BROWN CLAYEY SILT, TRACE
. *?i FINE SAND AND ORGANICS, MOIST
500.0 .
- ny 11.8
[ ] ] 1??2% GiiisiFLT SOME CLAY AND FINE [CB-2 -5 FROM
—15.0 Y *° § ’ ol 11.0' - 17.0"
— 1. -1 15.8"
N i L4 LOOSE GRAY FINE SILTY SAND, [ smy
B N | 40IST 16.2"
17.5 7] )
_ - ::t ICB-2K-S FROM
— — \\\MEDIUM STIFF TO STIFF BROWN SILTY|cl 17.0' - 20.0'
- 1/ 50 \\\ CLAY, TRACE FINE SAND, MOIST
200 Y & . GRADES TO: ~ 20.0"
B _ K
= d s
: B MEDIUM STIFF GREEN BROWN TO LIGHT
22.5 GRAY SILTY CLAY, TRACE FINE SAND
490.0 AND ORGANICS, MOIST cl ICB-2L-S FROM
] 21.5' - 25.0°
p— ancf
B 1/ 33
=~ - GRADES TO: ~25.0'
25.0 LN N ) )
PROJECT NO. 831625 BORING No., ICB-2

SHEET 1 oF 2



DATE BEGAN

—
7-31-34
DATE FINISHED: /—31-84

BORING NO.ICB-2 __

FIELO ENGINEER 1. HOLZMAN
CHECKED BY P. E. NEMANIC

GROUND SURFACE g _~>13’ N N/A E N/A
m y PENETRATION
ELEV. DEPTH JSAMPLE] = b RESISTANCE
(FEET) (FEET) | TYPE | & DESCRIPTION o |sLOWS PER FOOT) REMARKS
) 10 30 60
BEE
-
27.5
SW
F -
_ A/ s MEDIUM DENSE GRAY TO BROWS FINE
30.0 “fro COARSE SAND, TRACE SILTY CLAY
B ] JAND COARSE GRAVEL, WET
= -
- -
~ 32,57
480.0 |
h =
~ 35,0 15.0"
S DENSE GRAY TO BROWN FINE TO ICB-2M-S FROM
— -— sW v '
477.13 [735.87 l COARSE SAND AND GRAVEL, MOIST 100/0.3' g 35.0 - 35.9
B _ (TOP OF ROCK)  35.67' ]—
- — BEDROCK: GRAY SHALE
- ~ BOTTOM OF BORING
- - AT 35,87'
- o
—
o -
b— -
PROJECT NO. 831625 BORING No.  ICB-2

SHEET 2 QF 2




DATE BEGAN 8-1-84 BORING NO. ICB-24 FIELD ENGINEER U. HOLZMAN
DATE FINISHED: 8-1-84 ' — CHECKEDBY P. E. NEMANIC
GROUND SURFACE EL,:_""'513' N N/A E N/A
N ———— —
; PENETRATION
ELEV. DEPTH JSAMPLEL = a RESISTAN
(FEET) ' (FEET) ] TYPE § & DESCRIPTION O | eLows per Foom) REMARKS
3 10 30 50
r a—
510.0 ]
e oy
2.0 SEE BORING LOG ICB-2 FOR
- - DESCRIPTION FROM 0.0 - 15.0'
o 10.0‘
500.0 | ]
™ 15.0° | 15.0'
» P N [IMEDIUM STIFF GRAY SILT, SOME CLAY fmi
- 27 AND FINE SAND, MOIST
B ] ' ~-18.0"
J ——————
20.0 js1- \JMEDIUM STIFF MOTTLED BROWN SILTY | .
[ 2l CLAY, TRACE FINE SAND, MOIST
_JST“3 \ C]_
490.0 [ 23.07) 229N
[ N BOTTOM OF BORING
- _ AT 23.0'
[ -l
- -
-
- 4
[
PROJECT NO. 831625 BORING No. ICB-2A

SHEET 1 oF 1




DATE BEGANS-8-84

FIELD ENGINEER D. HOLZMAN

BORI ._ICB-3
DATE FiNtSHED  8-8-84 ORING NO. _-=m2- CHECKED BY P, E. NEMANIC
‘ TCE71.0" N
S —
y PENETRATION
ELEV DEPTH EAMPLE = a RESISTAN
FeeTy | reeTy | TYPE ] S DESCRIPTION O T iaows Penroon|  REMARKS
o o) 10 30 50
510.0 d. [
- - ICB-3G-S FROM
— . ] 0.0" - 5.0"'
— -1/ 4 ‘
5.0 N
S BV
- ( ICB-3H-$ FROM
B - | 5.0'- 10.0"
2 47 IN|VERY SOFT TO SOFT GREENISH BROWN
500.0 10.0 CLAYEY SILT, TRACE FINE SAND AND
: 4 3 /I orcanics, WET To MOIST ml
B - H ICB-31-$ FROM
- - 1 10.0' - 15.0"
150 47
" _ . CREEK DEPTH =
I TIT 4.68"
b— - 48 ‘ . —~ '
20.9 [[{ _ _ _ompssmo: _ ~20.0
490.0 _ fz-{MEDIUM DENSE GREENISH BROWN FINE
. ] ® / E#]to coaRsE sanp, TRACE SILT, sw
- N ] ORGANICS AND COARSE GRAVEL, MOIST
23.0"
~ 25.07)/ 8¢
- 1s STIFF GREENISH BROWN TO BROWN
~ n \ SILTY CLAY, TRACE ORGANICS AND
- 1/ 40 \ FINE SAND, MOIST cl
481.0 30.0 ] B
= -
— - BOTTOM OF BORING
B m AT 30.0°
e —
- —
S -
— -
- 1
PROJECT No. 831625 BORING NO. 1CB-3

SHEET 1 oF 1




DATE BEGAN 8-10-34
DATE FINISHED 8-10-84

BORING NO, 1CB-4

FIELD ENGINEER
CHECKED BY P.

D. HOLZMaN
E. NEMANIC

N/A N/A
GROUND SURFACE gL . ~~511.5' N E /
—— J
ELEV DEPTH JsAMPLE] 2 © PREELOATION
(FEET) | (FEeT) | TYPE | & DESCRIPTION o |eLows Per FooT) REMARKS
> 10 30 50
- i VERY SOFT GREENISH BROWN ml
- - T} CLAYEY SILT, TRACE FINE SAND
210.0 .. AND ORGANICS, WET 1.0 1CB-4G-S FROM
= ' T
~ 5.5 SOFT TO MEDIUM STIFF GREENISH 0.0° - 3.9
2.5 %EROW’N TO MOTTLED BROWN SILTY CLAY,
~ RACE ORGANICS, MOIST cl gRgE.iK DEPTH =
B 7] GRADES TO: 4,0' )
P ﬁ 2 ——————————— —
5.0 §
L = MEDIUM STIFF BROWN AND GRAY
— - OTTLED SILTY CLAY, MOIST cl ICB-4H-5 FROM
[ - § 3.0' - 9.0
~ 7.5 ] %
=3 — )
N 1/ 53 N 8.5
~10.0 E;
N 5-4BROWN FINE TO COARSE SAND, SOME
B FINE GRAVEL, TRACE SILT, WET sw
500.0
(L)
N ICB-4I-S FROM
497.0 (L) 13.0 - 14.5°'
BOTTOM OF BORING
~ AT 14.5¢
. NOTE: o
— NOT RECORDED
}_
F
PROJECT NO. 831625 BORING No, ICB-4

SHEET 1 OF 1



DATE BEGAN 8-10-84 FIELD ENGINEER D. HOLZMAN

BORING NO. 1CB-4a

DATE FINISHED: 8-10-84 R CHECKED8Y P. E. NEMANIC
GROUND SURFACE g - ~¥511.5" N N/ 3 N/A
> 1 PENETAATION
ELEV DEPTH [SAMPLE] = a RESISTA
(FEET) ) (FEET) ] TYPE | & DESCRIPTION S | eLows PeR FooT) REMARKS
E > 10 30 50
510.0 A SEE BORING ICB-4 FOR DESCRIPTION CREEK DEPTH =
FROM 0.0 - 2.0°" 2.0" 4.2
. .1ST418 MEDIUM STIFF, GREENISH BROWN el
- o 15 TO BROWN SILTY CLAY, MOIST
: ) 4.0 cl
1 505.5 | 6.0 14
- — MEDIUM STIFF, BROWN AND GRAY
- - MOTTLED SILTY CLAY, MOIST

BOTTOM OF BORING
AT 6.0'

I
Ll

i1
|

LI
1t

I
|

|
]

T
]

|

I
1.1 1.1

1
1

1
i

I
1

i
1

Lt

PROJECT NO. 831625 BORING NO. ICB-4A
SHEET 1 ofF 1




DATE BEGAN ©—+1-04

BORING NO. ICB-5

FIELD ENGINEER

D. HOLZMAN

DATE FINISHED: 8-11-84 p CHECKED BY: P. E. NEMANIC
- N/A N/A
GROUND SURFACE gL~ 513.0" N / E
— 1 PENETRATION +
ELEV. DEPTH EAMPLE =2 9 RESISTANCE
(FEET) { (FEET) [ TYPE | & DESCRIPTION o |BLows PeR FooT) REMARKS
i 5 10 30 50
- 5 Wﬁ;; CREEK DEPTH ~
— 2.0
510.0 L_
= sw ICB-5G-S FROM
~ 5.0 0.0' - 5.5"
ERY LOOSE TO MEDIUM DENSE BROWN | sw
= - JFINE TO COARSE SAND, SOME FINE cw
= T JGRAVEL, TRACE COAL AND SILT, WET
N A0 %] cl
10.0
500.0 [ - ICB-5H-S FROM
~ B 5.5" - 16.5"
15.0 (1)
- - BOTTOM OF BORING
- - AT 16.5'
B _ NOTE:
— - (1)
- _ N/A - NOT APPLICARLE
= -
- -
- —
| -
'—- -
| A
— —
PROJECT NO. 831625 BORING No. ICB-5

SHEET 1 oF 1




DATE BEGAN 3-12-84 FIELD ENGINEER. 5 . HOLEMAN
BORING NO. ICB-6
DATE FINISHED: 8-12-84 CHECKED BY: P, E, NEMANIC
GROUND SURFACE EL.;_511.7" N N/A E N/A
r . T — -
PENETRATION
ELEV. DEPTH SAMPLE] = @ WATER CONTENT
FeeTy | (reemy [ TYPE ) S OESCRIPTION O | (eLOws perroon|  (PERCENT)
oo 10 30 50 20 40
OFT GREENISH BROWN CLAYEY SILT, | cl TCE-BC-5 FROM
B 1! e "RACE TAR-LIKE MATERTAL, I 0.0' - 3.9°
- ~ #-— MOIST 0.5" N7 AT
210.0 - - o TAYERED, COMPACTED LEAVES N/ CREEK
— 5 T ) SOME SILT, TRACE TAR-LIKE F_1Lﬁ%j DEPTH = 4.2'
: e MATERIAL, MOIST 0.9° ENTIRE LENGTH
- ~ TAR-LIKE MATERIAL AND SILT ENTIRE LENGT!
- _. TRACE FINE SAND, MOIST _ OF RUY NO. 1
N 1.1 SMELLS LIKE
SOFT GREENISH BROWN SANDY- _
- 5 5 SILT, TRACE ORGANICS, MOIST TAR OR TAR
: 16 -~ RELATED
= - SOFT CREENISH BROWN SILT AND 1 MATERTAL
[ B ORGANTCS, TRACE FINE SAND, ICB-6H-5 FROM
B B SOFT GREENISH BROWN CLAYEY 3.9" - 7.4°
™ 7.5 7] SILT, TRACE FINE SAND AND TAR- 4t -
B - | LIKE MATERIAL, MOIST _ 2.9' - Eiiﬁ WiiniiL
- SOFT GREENISH BROWN INTERLAYERED AND SILT LAYER
- - |FINE TO MEDIUM SAND AND CLAYEY AT 4.5°
- = SILT, TRACE ORGANICS AND TAR- | .
- 0.0 - LIKE MATERTAL | THIN FILM TAR-
3. _ _ _ GRADES TO: 7.5' LIKE MATERIAL
o - AT 5.9'
500.0 - - VERY LOOSE TO LOOSE, BROWN AND sp gcgjﬁl*izFi?M
-1 s GRAY-BROWN FINE TO COARSE SAND, 40 - 12,
: TRACE SILT, ORCANICS AND SILTY COLORATION OF
- CLAY, MOIST TO WET SAMPLE CHANGES
- - FROM GRAY-
- — BROWN TO BROWN]
[~ 15.0 I, AT 11.5'
= - ICB-6J-S FROM
495.7 16.0 13.0" - 16.0°
C 7] BOTTOM OF BORING
AT 16.0°
-]
P —
| -
PROJECT NO. 831625 BORING NO. ICB-6

SHEET 1 oF 1



DATE BEGAN

B-10-00

BORING NO, ICB-6A

FIELD ENGINEER D. HOLZMAN

DATE FINISHED: 8§-12-84 CHECKED BY: P. E. NEMANIC
GROUND SURFACE EL : _~751L.7" N___N/A E N/A
e T —
- PENETRATION
ELEV. DEPTH [SAMPLE] = @ ENETR
(FEET) | (FEET) %TYPE z DESCRIPTION © ¥ BLOws penraory]  REMARKS
o S 1w 33 so
s10.0k GREENISH BROWN TO DARK BROWN CREEK DEPTH =
- -ST'24 4 CLAYEY SILT, SOME FINE SAND ml 4.2"
- f ( AND ORGANICS, MOIST
N _ |
5.0
i ~5.5'
— - X} GRAY BROWN FINE TO COARSE SAND, | sp
502.28 L 9.42_ T- f TRACE ORGANICS AND STILTY CLAY
BOTTOM OF BORING
~ 7] AT 9.42'
- -
= —
= —
— -
= -
e v
= -
PROJECT No, 831625 BORING NO. TCB—6A

SHEET'1 OF 1



DATE BEGAN O-L3~34 FIELD ENGINEER D. HOLZMAN

BORING NO. ICB-7
DATE FINISHED: 8-13-84 0 NO CHECKED BY P, E. NEMANIC

N N/A E N/A

T
GROUND SURFACE EL. = 209.7

cev | o Pl - o] i
(FeeT) | (FeeT) § TYPE | & DESCRIPTION » |®BLowsPERFOOT)|  REMARKS
[ia =) 10 30 50
_ d, 1T7 CREEK DEPTH =
- i 6.2
-1/ o8 1CB-7G-S FROM
2.5 1 (FILL)VERY LOOSE DARK BROWN FINE 0.0' - 6.0
TO COARSE SILTY SAND, SOME COARSE[ .
E B SAND SIZE COAL AND FINE GRAVEL
1 °7 SIZE COKE FRAGMENTS, TRACE
N ORGANICS AND COARSE GRAVEL, WET
5.0 13
~ -~/ os
) - 44 ICB-7H-S FROM
=4 7.5 - 6-0' - 10.51
0.5 GRADES TO: ~8.0'
o 1. JSOFT GREENISH BROWN SILTY CLAY,
| B \K\SOME FINE TO COARSE GRAVEL, TRACE
500.0 b - N\ ORGANICS AND FINE SAND, MOIST cl
: 10.0
:5 GRADES TO: ~ 10.5"
| - 9£:41.00SE DARK GRAY FINE TO COARSE
- ds SAND, TRACE FINE GRAVEL AND SILT,
—15.5 - WET sSw ICB-7I-5 FROM
2 _ 13.0" 10.5' - 18.0"
o - <] JLOOSE GREENISH BROWN SILTY SAND,[JLS™]
- - N TRACE CLAY, WET 13.2" 1
i C
f— —
15.0 SOFT GREENISH BROWN SILTY -
[ B CLAY, TRACE FINE TO MEDIUM P
[ SAND, FINE TO COARSE GRAVEL
L AND ORGANICS, MOIST 15.0' gp
175 LOOSE LIGHT GRAY COARSE
491.7 [ 18 SAND, TRACE SILT, WET 15.5'| [ sw Py
= - MEDIUM DENSE FINE GRAVEL,
- - SOME FINE TO COARSE SAND,
- WET 17.,2!
- . MEDIUM DENSE BROWN MEDIUM
- - SAND, SOME FINE GRAVEL, WET
— i BOTTOM OF BORING
AT 18.0'
p— -
.|
PROJECT NO. 831625 BORING No, ICB-7

SHEET ! or 1




FIELD ENGINEER 1. HOLZMAXN
CHECKED BY P. E. NEMANIC

DATE BEGAN _8-13-84

BORING NO. _ICB-74

DATE FINISHED: $—13-84

GROUND SURFACE EL.._~~ 909,7" N N/A € n/a
BENETRATION
ELEV. DEPTH *sAMF'LE = a RESISTANCE
FeeT) | (Feem) { TYPE | § DESCRIPTION » |eLowsPer FoOT) REMARKS
a 5 |10 3 Tso
] CREEX DEPTH =
B SEE BORING LOG ICB-7 FOR 6.2"
N ] DESCRIPTION FROM 0.0 - 8.0°
™ 5.0 7]
ol —
N N 8.0
500.0 | 10.0 4T N&)soFT GREENTSH BROWN SILTY CLAY, |,
. SOME FINE TO COARSE GRAVEL, TRACE
= - ORGANICS AND FINE SAND  ~11.5°
B n LOOSE GREENISH BROWN SILTY
-~ 512 ] sAND AND SILTY CLAY o
494.7 [ 15.071 ~a [ Ve
b -
- - BOTTOM OF BORING
- - AT 15.0'
— —
] —
o —
b -
L -
i e
P—- —
PROJECT No. 831625 BORING NO. ICB-7A

SHEET 1 OF 1



DATE BEGAN ©=i4-384 BORING NO. ICE-8 FIELD ENGINEER D. HOLZMAN
DATE FINISHED: 8-14-84 ) — CHECKEDBY p. E. NEMANIC
- N/A N
GROUND SURFACE EL.__ ~ 509.9' N / E /A
—— @ | PENETRATION "
ELEV DEPTH [SAMPLE} = RESISTANCE
(FEET) | (FEET) F’YPE ol DESCRIPTION » |BLOWS PER FOOT) REMARKS
& ) 10 30 50
u d, N CREEK DEPTH =
- 6.0"
= - 7\\ SOFT GREENISH BROWN SILTY CLAY,
7 f\\ TRACE FINE SAND AND TAR-LIKE 1CB-3G-S FROM
™ 2.5 MATERIAL, MOIST el 0.0' - 3.9
B : 30 ii]
N NN
» 2
5.0
= 1.9 6.0
[ S LOOSE GREENISH BROWN FINE TO 3
_ MEDIUM SAND, TRACE SILT,MOIST| [cl
7.5 | 6.1 ICB-8H-S FROM
- 5 VERY SOFT GREENISH BROWN 5P J] 3.9' - 10.9°
— SILTY CLAY, TRACE FINE SAND,
~ VET 7.5 sp
500.0 F10.0 LOOSE BROWN FINE TO MEDIUM SAND,
B 1% TRACE SILT, WET 7.9'j) sw
:’ VERY LOOSE DARK GRAY FINE TO
N j COARSE SAND, WET
12.5 13.0° 1CB-81~S FROM
- . 3.0 - 16,0
= (FILL)FINE GRAVEL SIZE SLAG, 1N/
TRACE COAL, WET '
13.3'§ c1
—15.0 v
ERY SOFT GREENISH BROWN TO .
( 5 BROWN SILTY CLAY, SOME FINE To| | P
493.9 L 16.0 MEDIUM SAND, MOIST 14.8'
B LOOSE GRAY FINE TO COARSE SAND,
— TRACE SILTY CLAY, WET
B I BOTTOM OF BORING
N ] AT 16.0'
- -
— -
r" -
|l
PROJECT NO. 831625 BORING NO. ICB-%8

SHEET lor 'l




DATE BEGAN B8-15-84 FIELD ENGINEER D. HOLZMAN

BORIN ._ICB-8A
DATE FiNtsHED: 8-15-84 G NO cHeckep gy P E. NEMANTC
GROUND SURFACE EL -~~~ 509.3" N N/A E N/A
PENETRATY =1
ELEVT DEPTH FAMFLE z DESCRIPTION 3 RESISTANGE.
(FEET) (FEET) { TYPE | 5 & | (BLOWS PER FOOT) REMARKS
ho 10 a0 50
' ; T CREEK DEPTH =
- NGREENISH BROWN SILTY CLAY, TRACE £ 0 =
~ - FINE TO MEDIUM SAND, MOIST cl .
=
504.9 | 5.0 . cl
B 7 BOTTOM OF BORING
B - AT 5.0"
— T
= -
| -
r—» —
e —
- —
—-— -
PROJECT NO, 831625 BORING NO. ICB-8A

SHEET 1l oF 1



DATE BEGAN 8-15-84 BORING NO. _1¢B-9 FIELD ENGINEER D, HOLZMAN
DATE FINISHED 8-15-84 / ) ) CHECKEDBY P, E, NEMANIC
T N/A N/A
GROUND SURFACE EL.._7~ 514.Q" N E -J-
ELEV DEPT AMPL a pneéquERATIgN
H ) ISTANCE
(FEET) | (FeeTy | TYPE DESCRIPTION @ |eowsPERFoOT)|  REMARKS
S5 10 30 50
= -4, (FILL) VERY SOFT GREENISH BROWN RUN 1 - HAS
L - SILT AND SLAG, SOME FINE TO TAR ODOR
- - MEDIUM SAND AND ORCANICS, TRACE |N/A THROUGHOUT
- 5 5 FINE SAND SIZE COAL, WET SAMPLE
- - 3,21 ICB-9G-S FROM
510.0 — ‘Eﬁ VERY SOFT GREENISH BROWN CLAYEY 0.0' - 5.8°
: —~ A3|s1LT, TRACE FINE To MEDIUM sanD | CREEK DEPTH =
- < o LH AND SLAG FRAGMENTS AND ORGANICS, 1.97
- 2.3 |v ) ]WET . :
- JU T GRADES TO: 9.5 RUN 2 HAS TAR
_ N [DARK GRAY TO DARK BROWN SILTY | ODOR
[ | |CLAY, SOME FINE SAND, MOIST |
I 10.0" ICB-9H-S FROM
7.5 i | 5.8' - 12.5°
]{ DARK GRAY TO BLACK FINE TO i ' ‘
n ﬂlrmUmMsmm,TmcEsuT, l
- o [ 10.2 |
- 1§ | [ SOFT GREENISH BROWN SILTY l
~10.0 X CLAY, TRACE ORGANICS AND 1'cI' RUN 3 HAS TAR
: FINE SAND, MOIST 10.3' [Hsp ODOR IN UPPER
- "
- DARK GRAY INTERBEDDED SILTY cl 8" OF SAMPLE
— SAND AND ORGANICS, MOIST 11.0'|i|sm| 11.0 10 14.5°
- 5 SOFT GREENISH BROWN SILTY CLAY, STLTY CLAY HAS
: VTRACE FINE SAND, MOIST 14.5" el IRREGULARLY
~ 14 J| L00SE DaRK GRAY TO BLACK FINE TO SPACED LAYERS
500.0 ] COARSE SAND AND 3AND SIZE SLAG, OF BLACK
. — MATERIALS
SOME FIME GRAVEL, TRACE
—15.0 7 10 ORGANICS, MOIST ~15.0" T.1 OILY FILM
" : SOFT GREENISH BROWN SILTY CLAY, OBSERVED OXN
MOTST SURFACE OF
[~ 1 s ~ 16.5" SAMPLE
17 5 LOOSE DARK GRAY FINE TG MEDIUM . RITRIEVED IN
: SAND, TRACE SILT, WET 17.9" P RUN 4
- 7 LOOSE DARK GRAY FINE TO COARSE o ICB-9I-S FROM
SAND, SOME FINE GRAVEL, 12.5' - 20.5"
- ] J|TRACE COARSE GRAVEL, WET 19.9'[} L. SAND AND S
20.0 SOFT GREENISII BROWN SILTY GQEDPA%POMLAG
o _ CLAY AND FINE TO MEDIUM sp FINE“TO\baARSW
3 _ | SAND, MOIST 19.8'| | ITH INCREASI;E
= N LOOSE BROWN FINE TO COARSE |l DEPTH AT 14 ;.
L - SAND, SOME SLAG, TRACE SILT, || '
22.5 WET 20.0" 1 - ‘
- LOOSE BROWN FINE TQ MEDIUM o ;,J:SzgRgﬁ
430.0 | ~ SAND, TRACE SILT, WET | . :
' 7] __ _ __GRADES TO: ~~21.0" [~ -
_U"25_0 = MEDIUM DENSE BROWN FINE TO , sp
COARSE SAND AND FINE GRAVEL,
-9
PROJECT NO. 831625 | TRACE COARSE GRAVEL, MOIST | gggégclNgé ;CB
L _ __ _ _GRADES TO: ~~ 24.0" |
AS BELOW




DATE BEGAN _ B-Lo-B%
DATE FiNISHED: 8—15-84

BORING NO.__ 1CB-9

FIELD ENGINEER D, HOLZMAYN

CHECKEDBY' P, E. NEMANIC

N/A N/A
GROUND SURFACE EL - 514 -0 ' N / E /
.
: PENETRATION
Eusvj pEPTH [SAMPLE] = o RESISTANGE
reeny | Feemy [ TYPE | S DESCRIPTION o |BLOoWS PER FOOT) REMARKS
g Sl 3 so
Z58.5 125.5 ¥ | MEDIUM DENSE BROWN FINE 10 5D
MEDIUM SAND, MOIST
~ S | 25.1°
B ] MEDIUM DENSE BROUN FINE TO
MEDIUM SAND, SOME SILTY CLAY,
B i TRACE FINE GRAVEL, MOIST
N - BOTTOM OF BORING
AT 25.5°
- -
- —
= p—
- -
- -
= ~—
| _ -
— -
]
- ~
| ...
- —
PROJECT NO. 831625 BORING NO, ICB-9

SHEET 2 OF 2




DATE BEGAN §-15-84

FIELD ENGINEER D. HCLZMAN

BORI __ICB-9A
DATE FINISHED: 8-15-84 NG NO CHECKED BY P, E. NEMANIC
— < N/A N/A
GROUND SURFACE EL " J14.0" / E / l
PENETRATION
ELEV DEPTH [SAMPLE = a RESISTANCE
(FEeT) | (Feemy | TYPE | 5 DESCRIPTION o | ®Lows PR FooT) REMARKS
x o 10 30 50
_ . {.[ T CREEK DEPTH =
- VERY SOFT GREENISH BROWN CLAYEY 1.9
s10.0 I~ = SILT, MOIST
5.0 /'
ST-1
- — 23 Cl
- |
10.0
o 4 L ~=11.0!]
] N
L | N SOFT GREENISH BROWN SILTY CLAY
500.0 _ \JAKD FINE TO MEDIUM SAND, MOIST
15.0
ST- N
497.0 [17.0 7] N/A%\ sc
- — BOTTOM OF BORING
- - AT 17.0'
= a—
ad -1
| -
—~ -
- -
PROJECT NO. 831625 BORING NO, ICB-9A

SHEET 1 oF 1



DATE BEGAN 8-16-84

FIELD ENGINEER

D. HOLZMAN

BOR _ICB~10
DATE FINISHED: 8-16-84 ORING NO._1IC8 CHECKEDBY P, E. NEMANIC
GROUND SURFACE EL -~ 512.0' N N/A E N/A
10 % 1 PENETRATION 1
ELEV DEPTH [SAMPLEF = ; RESISTAN
FeeTy | (FeeT) | TYPE | & DESCRIPTION S |eows rerroor|  REMaRks
@ = 10 30 50
- - NL00SE GREENISH BROWN SILTY J:iigr
- .21
. ] ] |FINe 10 MEDIUM SAND, WET 0.2 1CB-10G-5 FROM
210.0 _ A el 0.0" - 3.0
2.5 30 :ii MEDIUM STIFF GREENISH BROWN
B SILTY CLAY, TRACE ORGANICS AND CREEK DEPTH =
- _ FINE SAND, MOIST 4.0°
2
™ GRADES TO: ~4.5"
— - b — e e e — e
20 SOFT GREENISH BROWN SILTY CLAY, ICB-10H-S FROM
| _ SOME FINE SAND, MOIST o1 3.0 - 8.0
= 7.4
7.5 37
-
B 1
LOOSE GREENISH BROWN SILTY FINE
~10.0 7] SAND sm
500, 0 7 12.0°
12.5 1/ ) [i=
990 5 %7] LOOSE GRAY SILTY SAND SOME sm
HORGANICS (LEAVES), MOIST
BOTTOM OF BORING
» - AT 13.0'
= - NOTE:
(1)¥R - NOT RECORDED
— -
] ——l
- -
ﬁ_— e 4“
PROJECT NO. 831625 BORING NO. LCB-10

SHEET 1 OF 1



6o D. HOLZMAN
DATE BEGAN B8-16-84 BORING NO._LCB-11 FIELD ENGINEER
DATE FINISHED. 8-16-84 - CHECKED BY P. E. NEMANIC
GROUND SURFACE EL . ~~211.4" N N/A E N/A
PENETRATION
TELEV. pepTH JsampLe] 2 & RESIST
(FEET) (FEET) | TYPE | 5 DESCRIPTION b 1BLOEVS§SPE‘§~%OT) REMARKS
@ ] 10 30 50
- _ 41 VERY SOFT DARK GREENISH GRAY pt CREEK DEPTH =
B _ SANDY SILT, SOME ORGANICS, 46"
510.0 - ] \ | . | ml Iq
- - \ VERY LOOSE DARK GREENISH BROWN
2.5 ]| SILTY SAND, SOME ORGANICS, WET ICB-11G-§
- _ \ 0.8"[] cl FROM 0.0'-7.8"
— - 2 * SOFT GREENISH BROWN SILTY CLAY,
= — =~ TRACE FINE SAND, MOIST -
- 5.0 b . GRADES TO: ~4.0'
S U {
7.5 7
L]
10.0 LOOSE TO MEDIUM DENSE BROWN Sp
FINE TO MEDIUM SAND, SOME SILT .
— 7 AND FINE TO COARSE GRAVEL, icg.lleg g}}om
200.0 ] TRACE CLAY, WET : ’
12,5 7]
15,0 7]
| .
T17.5
493.6 17,9
— -1
E - BOTTOM OF BORING
- AT 17.8'
p— -
. .
[ ..J
— —
PROJECT NO, 831625 BORING NO. ICB-11

SHEET 1 OF 1



N

DATE BEGAN _ 8-30-84 BORING NO. ICB-12 FIELD ENGINEER D.P.H./T.M.J.
DATE FINISHED:  $-30-84 T CHECKED BY. P,E. NEMANIC
GROUND SURFACE EL.__ 516" N N/A E__N/A
“PERETRATION 1
ELEV. DEPTH [SAMPLEY = 3 RESISTA
(FEeT) | (FEET) %TYPE & DESCRIPTION O 1 BLOWS PER FOOT) REMARKS
T :l-j 10 30 50
515.0 1 WATER
- LOOSE, BLACK FINE SAND, SLAG N/A ENCEUNTERED
~ - AND COAL, SOME ORGANICS AND AT ©.2
T 2.5 7 SILT, MOIST 72.5°" ICB-1"0-<
- 3.0 FROM
i _ 0.0'-3.0"
— - WATER SAMPLE
—~ 5.0 ™ ICB-12G-W
OBTAINED AT
sin.0 F i MEDIUM STIFF TO STIFF, GREENISH APPROXIMATELY
229-0 | BROWN SILTY CLAY TO CLAY, SOME |°1 30"
" N SILT, TRACE ORGANICS AND FINE
= - SAND, MOIST ICB-12H-S
7.5 FROM
B B 5.0'-6.0"
= - ICB-121I-5
506.5 f 9.5 7 FROM R,5-9.5'
BOTTOM OF BORING
~ - AT 9.5'
~ NOTE: BORING DRILLED WITH
BUCKET-TYPE HAND AUGER ON
B m ICE CREEK FLOOD PLAIN
= —
o -
. -
- p
s ——y
PROJECT NO. 831625 BORING NO. ICB-12

SHEET 1 oF 1




MONITORING WELL BORING LOGS



DATE BEGAN 7-14-84 FIELD ENGINEER D.P. HOLZMAN
— BORING NO._MW-1
DATE FINISHED: /—-16-84 CHECKED BY: P.E, NEMANIC
GROUND SURFAGE EL.  548.04 N 184775.015 E__ 1952627.695 .
] PENETRATION
ELEV. DEPTH JSAMPLE] = ¥ A
(FEET) | (FEET) %TYPE 5 DESCRIPTION O 1 o ows pen o, REMARKS
3 10 30 50
= —4-6= (FILL) BLACK FINE TO COARSE TA () ggﬁ;imn G 1TH
= —~ SAND AND COAL, TRACE COARSE 5 SHOVEL
- - GRAVEL, MOIST .
- 5 7 NA
(FILL) VERY LOOSE DARK BROWN TO
— - BLACK SILTY SAND, SOME SLAG AND |
= — L]
540.0 ] ,COAL, MOTST =~ _6.57,
=~ 10 ] VERY SOFT BROWN SILTY CLAY, el
TRACE FINE SAND, MOIST
n 1 BN _ 2.0
™ 15 7] sp
i —
530.0 [ 7
N _ . SAMPLE MW-1G-S
20 P FROM 19.0 -
L - 20.0 RETAINED
o 7 FOR CHEMICAL
| - ANALYSIS
25 7] sp
5200 ° ]
LOOSE TO VERY DENSE BROWN TO
— - ENCOUN D
30 % GRAY—BROWN FINE TO COARSE SAND, |.SV¥ GRO?JNDTSE“R
_ - SOME TO TRACE FINE TO COARSE AT APPROXI.
= - GRAVEL, TRACE SILT, MOIST TO MATELY 29.2°
- - WET )
— a5 T sw ‘ SAMPLE Mu-1H-§
FROM 29,0'-
N B 30.0" RETAIN
s10.0 I ] FOR CHEMICAL
ANALYSTS
40 ) s5p
45 ] sp
500.0 | ]
50 swW
PROJECT NO. 831625 BORING NO., MW-1

SHEET 1 OF 2



~14- A
DATE BEGAN _ 7-14-84 BORING NO. M¥-1 FIELD ENGINEER D.P. HOLZMAN
DATE FINISHED: 7-16-84 CHECKED BY P.E. NEMANIC
184775.01
GROUND SURFACE EL.._248. 04" N 01> E_1952627.695
; PENETRATION
ELEV DEPTH [SAMPLE} = o AESISTANCE
(FEET) | (FEET) %TYPE S DESCRIPTION 2 | eLows per FooT REMARKS
o> 10 30 50
l—
i ] TRACE ORGANICS
B IN SAMPLE S-13
‘maad — Sp
55 DRILLING CON-
C ] DITIONS INDI-
- _ CATE COBBLES
490.0 LOOSE TO VERY DENSE BROWN TO 8&5‘;‘?;
= o GRAY-BROWN FINE TO COARSE SAND, | 5P APPROXIMATELY
SOME TO TRACE FINE TO COARSE 645"
L - GRAVEL, TRACE SILT, MOIST TO WET AN )
- n AN DRILLING CON-
B n sp DITIONS INDI-
65 CATE 1' COBBLEL
NJLAYER BETWEEN
= - S-14 AND $-15
480.0 a . SAMPLE MW-1I-C
P '
L 107 FROM 72.5' -
70 ‘73.0' RETAINED
CHEMIC
- = (APPROXIMATE TOP OF ROCK) 72.3' ESELYSIS AL
475,06 |~ 72.98 [sp | NR (2)
| _ WEATHERED BEDROCK |
N _ BOTTOM OF BORING
B ] 72.98"
B 7] NOTES :
1. NA - NOT APPLICABLE.
8 ] 2. NR - NOT RECORDED.
- -
— -
p— -
L Ll
PROJECT NO. 831625 BORING NO. Mw-1

SHEET 2 OF 2



DATE . .

BEGAN _7/16/84 BORING NO. Mi-2 FIELD ENGINEER D. P. Holzman
DATEFWNSHEDuZil11§f___ CHECKEDBY‘P_ E. Nemanic
GROUND SURFAGE EL . 559.00" N 185178.898  E 1952964.956

E PENETRATION
ELEV DEPTH [SAMPLE] = 0 -T
FeeT) | (Feemy f TYPE LS DESCRIPTION S | eL0ws Per FooT) REMARKS
T q_:s 10 a0 50
- - LOOSE BROWN SILTY FINE SAND,
— - TRACE ORGANTCS, MOIST
e 5 — S
T ap
L - 6.5°"
— 1 B4-——————————— 2~
550.0 [ 7 4 LOOSE BROWW FINE TO MEDIUM SAND,
10 77 4 TRACE SILT, TRACE ORGANICS sw
e —
n S
15 sp SAMPLE MW-2G-S
| N FROM 18.5 -
N ] TAINED FOT
540.0 _ CHEMICAL
20 sp ANALYSIS
L o
- -
530.0 . ]
30 u
B | VERY LOOSE TO DENSE BLACK TO
B ] DARK BROWN FINE TO COARSE SAND,
N _ TRACE FINE GRAVEL, SILT AND
| ORGANICS, MOIST TO WET
35 SAMPLE MW-2H-S
5p IFROM 39.0 -
40.5
F my
520.0 [ 7]
}7/17434[ 40
[2) |w
. I[ .
=] sSwW
aad —
| -
510.0 [ 7
50 =
& | W, 35551 O
PROJECT NO. 831625 BORING No, MW-2

SHEET 1 OF 2



DATE BEGAN _7/16/84

BORING NO._ W2

FIELD ENGINEER

D, P. Holzman

DATE FINISHED: z{] zfaé CHECKED BY P E Nemanic
SROUND SURFAGE £L. _ 559.00" N 185178.898 E 1952964.956
PENMETRATION "1
ELEV. DEPTH JSAMPLE] = »
(FEET) (FEeT) | TYPE 1 5 DESCRIPTION < (BLSEVSSISPTE%NECEOT) REMARKS
> 10 30 50
| 0 {sw
. - VERY LOOSE TO DENSE BROWN TO DARK]
- - BROWN FINE TO COARSE SAND, TRACE
- o5 FINE GRAVEL, SILT AND ORGANICS,
MOIST TO WET
SW
- - 57.5"
B B 2130 TRACE ORGANICY
500.0 N IN SAMPLE S-12
60 sp
» A DRILLING
B i CONDITIONS
- _ INDICATE
L _ GRAVELY ZONE
65 FROM APPROX-
N B f . IMATELY 77.0°
- - a f To 78.5'
490.0 |~ B
20 LOOSE TO DENSE GRAY FINE TO \
MEDIUM SAND, TRACE FINE GRAVEL,
- <4 4 WET Sp w
- i GRAVELY ZONE
| _ FROM APPROX-
75 IMATELY 82°
| >3 . TO TOP OF
N | 2 ROCK
480.0 _ STRONG
80 CHEMICAL ODOR
| A>3 . AND BLACK
| N P OILY SUBSTANCH
L - \ IN S-17
473.5 |- 85.5 o, [ APPROXIMATE TOP OF ROCK)  85.2" Jlsp 100/0.2"
- — IWEATHERED BEDROCK [
L - BOTTOM OF BORING AT 85.5'
b e
— -
1
PROJECT NO. 831625 BORING NO. MW-2

SHEET 2 OF 2



DATE BEGAN
DATE FINISHED:

18/8

7/19/84

GROUND SURFACE L. 259,12

BORING NO. -3

N 184623.,087

E 1953346.268

PR -
FIELD ENGINEER P.E. Nemanic

CHECKED BY P.E. N .

———
PENETRATION

ELEV. DEPTH [JSAMPLEF = a RESISTAN
FeeTy § (FEET) | TYPE | & DESCRIFTION o |ieLows per room) REMARKS
x 5 10 30 50
— = MEDIUM STIFF LIGHT BROWN
—- SILTY CLAY TO CLAYEY SILT,
ml/
- . 1 MOIST £1l +
B n 7.0'
550.0 7
10
3 sp
[ n -
15 op
r —
- - LOOSE TO MEDIUM DENSE LIGHT
540.0 1 7] BROWN TO YELLOW BROWN FINE TO
20 COARSE SAND, TRACE TO SOME -
FINE TO COARSE GRAVEL, MOIST
— -
L op SAMPLE !MW-3G-$
- 5 FROM 19.0-
— : : 27.5" 20.5" RETAINEN
- 4+ — — 2o FOR CHEMICAL
530.0 - MEDIUM DENSE LIGHT BROWN FINE - ANALYSIS
30 2 SAND AND FINE TO COARSE GRAVEL, [ ©'
— -t
35 3
LOOSE TG MEDIUM DENSE LIGHT sp
~ . BROWN FINE TO COARSE SAND,
— — TRACE FINE GRAVEL, MOIST TO GROUND WATER
520.0 ] WET ENCOUNTERED
1
B ] SAMPLE MW-3H-§
= i FROM 44.0'-
n 45.0 RETATNED
sw/
43 2 MEDIUM DENSE LIGHT BROVN FINE o i§§L$2§§ICAL
— - TO COARSE SAND AND FINE TO
- = COARSE GRAVEL, WET 7
510.0 50 -
PROJECT NO. 831625 BORING NO., Mw-2
SHEET 1 OF 2



DATE BEGAN _____,___” 187055
DATE FINISHED: 7/19/84

BORING NO. _Mu-3

N 184623,087

E 1953346.268

FIELD ENGINEER

P.E. Nemanic

CHECKEDBY. p,

E. Nemanic

GROUND SURFACE EL -_999.12"
- PENETRATION 1 "
ELEV. DEPTH [BAMPLER = 2 RESIST
(FEET) | (FEET) %TYPE & DESCRIPTION 9 |ieows ver room REMARKS
& = T 30 50
u i =5f MEDIUM DENSE LIGHT BROWN FINE
= _ “*4 TO COARSE SAND AND FINE TO n
t
- S COARSE GRAVEL, WET __ __ 51.5,
55
[ ) Sp
500.0 [ _
60
- sp
: B LOOSE TO MEDIUM DENSE LIGHT
N B BROWN TO GRAY FINE SAND, SOME TO TRACE
65 WET MEDIUM TO
sp COARSE SAND
-~ AND TRACE
— 1 FINE GRAVEL
490.0 ™ . IN S-14
557
| swW
K ORGANIC LAYER
: . FROM APPROXI-
- A\ MATELY 79.7
— 75 - ' AN 80.0 SLIGHT
~ 75.5 sg‘/q \*\ ODOR
.0 — - )
480.01 80 ™ VERY DENSE GRAY FINE TO COARSE
| GRAVEL, SOME FINE SAND, WET
- W
155 4
- - U - 1
- g5 J GRAY VERY DENSE FINE TO COARSE
GRAVEL AND COBBLES, SOME TO TRAC P
472.62 }- 86.5 FINE TO COARSE SAND, WET v i
B ] | _(TOP OF ROCK) gg,zﬂ.
B WEATHERED BEDROCK: STIFF GRAY
[ _ CLAYSTONE
- -
[ N BOTTOM OF BORING AT 86.5'
= —
|
PROJECT NO. 831625 BORING NO. MW-3

SHEET 2 OF 2



s
DATE BEGAN _7/20/84

BORING NO. _MW-4

FIELD ENGINEER

P.E. Nemanic

DATE FiNISHED:  7/26/84 CHECKEDBY p . E. Nemanic
GROUND SURFACE EL - 556. 18! N 183776.021 E 1954551.451
1 PENETAATION 1
ELEV DEPTH [JSAMPLES = 7] :
(FEET) (FEET) | TYPE | & OESCRIPTION o (eLosvsslspTé?aN%on REMARKS
x > 10 30 50
B B ‘HFE%V}EEI)AG AND COAL FIth,O o H‘
e -1 \ MEDIUM STIFF ORANGISH BROWN SILTY
— - NJ]sanDY cLaY, MoIsT
5 \ 4.5 Fp7m
550.0 »§] MEDIUM DENSE ORANGE BROWN FINE [pm/gf
. Fid SILTY SAND, SOME FINE GRAVEL,
— — i MOIST 7.0" -
L - —_— s o . e e e — —]
_ .
10 Ep /)
=@
== —
p— -
| _ “¥] MEDTUM DENSE YELLOW TO LIGHT
- ] BROWN FINE SAND AND FINE TO
- COARSE GRAVEL, TRACE MEDIUM TO  FP[y SAMETC;; T‘;‘SG'
540.0 - COARSE SAND, TRACE SILT, MOIST F V-
] 20.5 RETAINED
B FOR CHEMICAL
= - ANALYSIS
20 7 P/
— - MEDIUM DENSE YELLOW TO LIGHT
- .. BROWN FINE TO COARSE SAND, TRACE
- 55 TO SOME FINE GRAVEL, MOIST
Spéw
530.0 i S e
:::::::: 27.0'
P~ - Lo e m— s — —— e e e ——— —
R _ -~ MEDIUM DENSE FINE GRAVEL, SOME
b0
- -y FINE TO COARSE SAND, MOIST ,. _, .
o] MEDIUM DENSE YELLOW FINE SAND <p
— - TRACE GRAVEL, MOIST
| - - 3.0
| MEDLUM DENSE YELLOW AND GRAY
- j FINE SAND AND FINE GRAVEL, SOIL TURNS
520.0 35 ' BLACK AT
=220, 2 MOIST 35.2 Bpéw 35 .91
7/25/84] ] .
= 40 x S SAMPLE MW-4H-S
MEDIUM DENSE BLACK FINE TO FROM 39.0' -
- - COARSE SAND AND FINE TO COARSE 40.5' RE-
- - GRAVEL, TRACE SILT, WET TAINED FOR
— - _ CHEMICAL
~ 45 o7 ANALYSIS
510.0 ] AL FAINT TAR-
B _ 47.5" LIKE ODOR
- - MEDTUM DENSE BLACK FIRE SAND, — 7] e OF
~ 50 - TRACE SILT, WET
PROJECT NO. 831625 BORING NO. Mw-4

SHEET 10F 2



DATE BEGAN 7/20/84

BORING NO.YW-4

FIELD ENGINEER P, E., Nemanic

DATE FINISHED: 7/26/8B4 CHECKEDBY  p E  Nemanic
GROUND SURFACE EL : 55618’ N 183776.021 = E_1954551,45}
- I,
ELEV DEPTH ameLel 2 7] PENETRATION
(FEET) | (FEeT) | TYPE | & OESCRIPTION S | (e Ows Per Foom) REMARKS
= = R 0 50
- - it s $-10: ODOR
-
- -
| -
55
500.0 MEDIUM DENSE BLACK FINE SAND, SP
- - ] TRACE SILT, WET
~ 60 \\ S-12: STRONG
sp ASPHALT ODOR
-
- d &L ____ 63.0"
2= S-13: STRONG
65 = ASPHALT ODOR
490.0 Plw
— . MEDTUM DENSE TO DENSE BLACK FINE
[~ m SAND, TRACE TO SOME FINE TO
70 COARSE GRAVEL, TRACE TO SOME i
MEDIUM TO COARSE SAND, TRACE 5P 5-14: ODOR
- SILT, WET
- i _ZLQL
480.0 gw b\
VERY DENSE BROWN FINE TO COARSE
8 n GRAVEL AND COBBLES, SOME FINE TO ™~
: 7] COARSE SAND, TRACE SILT, WET
80 7] o S-17: SAMPLE
- “le el (TOP OF ROCK) 81,34 8% L g“glgg oo
- =17 ¥F=1 WEATHERED BEDROCK: GRAY-WHITE | 1 -U-82.
473.28 82.9 = CLAYSTONE NA 116/0.9 'dRETAINFN FOR
— BOTTOM OF BORING AT 82.9' HEMICAL
] 0 ' ANALYSIS
p— -
. -
= -
u n
PROJECT NO. 831625 BORING NO. MW—b4

SHEET 20F 2



DATE BEGAN:

YIRRTE

DATE FINISHED 7/28/84

BORING NO. Mi-5

FIELD ENGINEER

P.E. Nemanic

CHECKEDBY p_

E. Nemanic

GROUND SURFACE EL.._ 939.36" N _181166.305 E_1955394.364 J
p; PENETRATION 1
(FEET) [ ?FEEF‘ETT'-)' Ew:é DESCRIPTION s (BLngsslsp?nNggon REMARKS
o 10 30 50
- - (FILL) : MEDIUM DENSE BLACK COAL
B - FINES, MOIST 7'-8.5":
B 7 DRILLING
5 5.0 CONDITINNS
— ] ( Y~ BRO I SE .S INDICATE
-] SREEE Gy BRACE iR o e
B _ 7.0 /
530.0 L _ (FILL) : VERY LOOSE BROWN FINE TO
10 COARSE SAND, TRACE COAL FINES,
B _ TRACE MEDIUM GRAVEL SIZE SLAG,
§ TRACE SILT, MOIST
: : - - T T 1o
15 S SOFT TO MEDIUM STIFF LIGHT BROWN
N === CLAYEY SILT TO SILTY CLAY, TRACE HIGHER CLAY
B _ TO SOME VERY FINE SAND, MOIST CONTENT IN
| _ S-4 VERSUS
S-3
520.0 b .
—~ - 22.0°
- — 1/4" FINE
~ 55 5 N SAND LAYERS
) \ BETWEEN 24.0'
o — ™ ]
B _ W SOFT VERY FINE SANDY CLAY, TRACE AND 25.0
- .. \ TO SOME SILT, MOIST
510.0 | \ GROUND WATER
Y7/27/86 22 N SAMPLE MG-
¥ [} - % 320" 5G6-W COLLECTE
» , | e AT 31.07
] \ RETAINED FOR
[ \ CHEMICAL
35 2 \ ANALYSIS
- - NOTE: 1/4"
| _ \ SOFT DARK GRAY CLAY, TRACE TO FINE $SAND
" 3 \ SOME VERY FINE SAND, WET LAYERS
500.0 | \ APPROX IMATELY
40 % § EVERY 6" FROM
B _ \ 420" 24,0'-52.0"
B - % S-9 GRADES
B 7 \ FROM CLAY TO
- Lo \\\ SANDY CLAY
\ MEDIUM STIFF DARK GRAY FINE OVER APPROXI-
B ] \ SANDY CLAY, WET MATELY 6"
- ] % INTERVALS
490.0 50

PROJECT NO. 831625

BORING NO, MW-5
SHEET 1 OF 2



DATE BEGAN _7/27/84
DATE FINISHED: 2/28/84

BORING NO._!MW-3

FIELD ENGINEER P. E. Nemanic

CHECKEDBY p, E, Nemanic

—

GROUND SURFACE EL . 539.36" N _181166.305 [E _1955394.364
A —
, PENETRATION
ELEV. DEPTH AMPLE} = w
(FEET) § (Feem | TYPE{ & DESCRIPTION 9 1(eLOws peR FoOT) REMARKS
) 10 30 50
| N 11 ) MEBIUH SHFF DERE GRAY FLNE
\] SANDY CLAY, WET
~ j 1 52.0'
= . 4" LAYER OF
23 % sp LEAVES AND
- —~ LOOSE TO DENSE DARK GRAY FINE WOOD IN TIP
— — SAND, WET \ OF $-12
480.0 [ ]
60 60.4' |sp \
= - DENSE DARK GRAY FINE SAND AND o
,_ - - FINE TO COARSE GRAVEL, WET ™~
™ m WEATHERED BEDROCK (GRAY FINE
GRATNED SILTY SANDSTONE)
_ N BOTTOM OF BORING AT 63.3'
-
r— e
- ..1
p— —
-
- -—
PROJECT NO., 831625 BORING NO. MW-5

SHEET 2 OF 2



DATE BEGAN _ 7/30/84
DATE FINISHED: _7/31/84

BORING NO. Mi-6

N 186181.358

E_1954534,045

FIELD ENGINEER P,E, Nemanic
CHECKEDBY: p . Nemanic

GROUND SURFACEEL.._ 951.44"
| PENETRATION
ELEV DEPTH [SAMPLE] 2 o RESISTAN T
FeeT) | FeeTy | TYPE F & OESCRIPTION D Y BLOWe PER FHOT) REMARKS
@ o} 10 30 50
550.0 - J(FILL): COAL __ __ 0.5' 7]
- 1 r
N ] L (FILL): CINDERS __ _ 1.5'_
B ‘1\ | (FILL) : GREENISH GRAY SILTY [
5 o\ S ¢ A | Y
[: - % STIFF ORANGE BROWN AND GRAY
T MOTTLED WITH BLACK SPECKS, SILTY[¢
2 CLAY, DRY TO MOIST ml APPROXIMATELY
540.0 - 1' OF COBBLES
- - AT TOP OF S-3
-] NY - 13.5" \
A A SAMPLE MW-6G—
5 sp/ S FROM 19.0'-
R . —=R 20.5' RETAINEQ
- - FOR CHEMICAL
N B MEDIUM DENSE TO DENSE LIGHT ANALYSIS
B BROWN FINE SAND, TRACE TO SOME
20 S FINE GRAVEL, TRACE MEDIUM GRAVEL|sp/
530.0 |- 4= MOIST =
. - 242"
25 sW
2w
— - MEDIUM DENSE LIGHT BROWN FINE TO
[~ = COARSE SAND AND FINE TO COARSE
™ a1 GRAVEL, MOIST hew7—
520.0 | - g7 GROUND WATER
ENCOUNTERED
7 84}~ -
130/ B _ AT 32.7°
35
sp
t ~ LOOSE LIGHT BROWN FINE SAND,
- TRACE SILT, WET
B sw/
40 gp
510.0 <
43 LOOSE TO MEDIUM DENSE LIGHT 81’3[/J
- _. BROWN FINE SAND, TRACE TO SOME
- - MEDIUM TO COARSE SAND, TRACE TO
- . SOME FINE TO COARSE GRAVEL, WET
50 50.0' sp \
PROJECT NO. 831625 BORING NO. MW-6

SHEET 1 OF 2



DATE BEGAN 7/30 /84 FIELD ENGINEER P.E. Nemanic
BORING NO. 'W-6

DATE FINISHED: 7/31/84 CHECKED BY P.E. Nemanic
GROUND SURFACE EL. 351.44 N 186181.358  E_1954534,045.
' PENETRATION
ELEV DEPTH [SAMPLE o
(Feem) | (FeeT) | TYPE DESCRIPTION S |eows rer room REMARKS
5 | 30 50
ol 9]
500.0 ~ ’
55 3 /
sp
60 sp
490.0 - MEDIUM DENSE GRAY FINE SAND,
[ _ TRACE FINE GRAVEL, WET NO GRAVFEL
- — FROM 64.0-
- . s 71.0°
50
i_ — F\- SAMPLE MW-6I-
- ~J | S FROM 74.0-
- - ™~ 74.3"
- 70 — 5 RETAINED FOR
_ I CHEMI CAL
480.0 - — o e e L0 115 ¥ ANALYSIS

i1
]

.? VERY DENSE GRAY FINE SAND AND
FINE TO COARSE GRAVEL AND ,

I
1

v
477.141 74.3 515 K™Y COBBLES, WET 73.84 NA 100 O.Qﬁ

R ¢ (TOP OF ROCK)
WEATHERED BEDROCK: GRAY CLAY

™ = SHALE

- - _

B = BOTTOM OF BORING AT 74.3'

- -

- -

- -

PROJECT NO. 831625 BORING NO, MW-6
SHEET 2 oF 2




DATE BEGAN 8/1/84

DATE FINISHED: 8/2/84

BORING NO.MW-7/ -

FIELD ENGINEER

CHECKED BY: P.E. Nemanic

P.E, Nemanic

7

GROUND SURFACE EL:_238.32' N _181344.362 E_1956362.590
ELEV DEPTH [SAMPLEY o PFHESSE;?:LICOEN -A
(FEeT) | (FEET) %TYPE & DESCRIPTION @ |eLows Per Foor) REMARKS
2 o] 10 30 50
.
[ _ TOP SOIL 0.5
— - (FILL) : MEDIUM STIFF GRAY TO 1/4" FINE
s OLTIVE BROWN SILTY CLAY, SOME NA SAND LAYERS
BROKEN BRICK, CERAMICS, COAL APPROXIMATELY
— - FINES, COARSE SAND, MOIST . EVERY 6" FROM
— = S - R 14.8'-23.8"
530.0 L - N '
- \ el
10 5*; I SAMPLE MW-7G-
_ - S FROM 18.5-
- —_ \ 20.0"'
i i :\\ STIFF LIGHT BROWN SILTY CLAY, RETAINED FOR
N B N TRACE VERY FINE SAND, TRACE 17 CHEMI CAL
15 N ORGANICS, DRY TO MOIST ml ANALYSIS
— —
520.0 _ '
— ' FCThT]
"0 P 19.8' [0
B N iﬁi STIFF ORANGE BROWN SILT, SOME SANDY CLAY
- - Fiof1 CLAY, MOIST TO DRY o ;§Y§R22R2¥
21.5 .5-24,
B 7 —-— e ——— ENCOUNTERED
8/1/84 1 ,o LOOSE GRAY FINE TO COARSE SAND, | sw GROUND WATER
B A TRACE SILT, WET 1’ AT 25.5'
T
_ - o e 27.07 ] SAMPLE MW-T7H-
510.0 - MEDTUM STIFF GRAY SILTY CLAY, S FROM 28.5-
— 39 L0 TRACE FINE TO COARSE GRAVEL, r'cii 30.0°
3 f| wer 29.2' RETAINED FOR
- - {]{MEDIUM STIFF ORANGE SILT, SOME CHEMICAL
— - E;"1CLAY, TRACE FINE TO COARSE I ANALYSIS
. 1
- i |GRAVEL, MOIST 32.0',
35 i spém
— - CLAY LAYER
_ - FROM 39.7-
500.0 |- - 39.9"
g ] MEDIUM DENSE ORANGE BROWN TO
g BROWN FINE TO MEDIUM SAND, TRACE |-SR
B N FINE GRAVEL, TRACE TO SOME SILT,
- N WET
- 45 2 .
-] B{ o _ a0
‘0'
490.0 - *!JMEDIUM DENSE BROWN FINE TO COARSE
- 50 (s GRAVEL, SOME FINE TO COARSE SAND, ”
PROJECT NO. 831625 BORING NO. Mw-7

SHEET | OF 2



DATE BEGAN 8[ 1 [84
DATE FINISHED _B8/2 /84

T
L

55

480.0

TrU T

60

13

476,42 I 61.9

T
l |

I
l

L L
|

i
1

LI
LI 1

|

LIRS
]

|
1

11
L1l

L

il

32

GROUND SURFACEEL _ 938.32

ELEV DEPTH §SAMPLE
{FEET) (FEET} ] TYPE

ROFIL

BORING NO. _MW-7
E 1956562.590

N _181344,362

FIELD ENGINEER

CHECKEDBY p E. Nemani

DESCRIPTION

SCS

u

10

PENE TRATION
RESISTANCE
(BLOWS PER FOOT)

30

e —
P.E. Nemanic

50

REMARKS

4

¢ 0

MEDIUM DENSE BROWN FINE TO COARSEE—

GRAVEL, SOME FINE TO COARSE

(TOP OF ROCK)

— | — — —— —— ——— ——

‘| DENSE TO VERY DENSE BROWN FINE
SAND, TRACE MEDIUM TO COARSE

SAND, TRACE FINE GRAVEL, TRACE
TO SOME COBBLES, WET

61.3"

Sp

X
\

WEATHERED BEDROCK:

SHALE

GRAY CLAY

NA

BOTTOM OF BORING AT 61.9'

PROJECT NO. 831625

BORING NO.

MW7

SHEET 2 OF 2



DATE BEGAN _8/8/84

OATE FINISHED:

BORING NO. 'W-8

FIELD ENGINEER

P.E. Nemanic

CHECKEDBY. P E. Nemanic

GROUND SURFACE gL 539.25" N _182645.992 E _1554690.164
ELEV DERPTH @ PF%?S%;?:L?EN
FeeTy | (FEET) DESCRIPTION o [sLows PER FoOT) REMARKS
= T 30 S0
— - (FILL): SILTY CLAY WITH GRAVEL
— ~ 2.0' ™
- - — — —— —— — e — c— e ]
5 5 cI/
|
[ - MEDIUM STIFF TO STIFF BROUN SILTYj—2L
- _ CLAY, SOME VERY FINE SAND, TRACE
| — COARSE SAND, TRACE ORGANICS,
530.0 L MOIST
10 el
% o SILTY CLAY
— iz.0" LAYER FROM
E . e e e 13.5-14.5"
- —“+< >4 MEDIUM DENSE BROWN FINE SAND AND
Lo X_Fi#] FINE TO COARSE GRAVEL, SoME SILT,| P
= . s MOIST ' —Ei
0 ] 170 ]
520.0 - TRACE SILT
18/9/84 4 20 IN S-4
| ¥ 4 5P SAMPLE MW-3G-
" = S FROM 19.0-
7 20.5"
n =] RETAINED FOR
- ANALYSTS
25 S sw s
- - SAND TURNS
510.0 L 10 . BLACK WITH
( s sp SOME SILT
- LOOSE TO VERY DENSE BROWN FINE FROM 29.5-
- - SAND, TRACE TO SOME MEDIUM TO 34.0"
L - COARSE SAND, TRACE FINE TO
- 55 COARSE GRAVEL, WET
sp
rd SW
500.0 |
40
sp
- B
= s TRACE FINE
9 Sp COAL FRAGMENT
- - EVIDENT IN
- - WASH MATERTAL
490.0 — - AT 49.0'
) 50 Sp
PROJECT NO. 831625 BORING NO, MW-8

SHEET, OF »



DATE BEGAN 8/8/84

BORING NO, __'W-8

FIELD ENGINEER

P.E. Nemanic

DATE FINISHED _ 8/9/84 CHECKEDBY" p F, Nemanic
GROUND SURFACE EL 539.25! N _182645.992  E_ 195469 4
] PENETRATION
ELEV DEPTH [SAMPLER = a RESISTANCE
(FEET) | (FEET) | TYPE } & DESCRIPTION O | eLows PeR FooT) REMARKS
> 10 30 50
B Z:31.00SE TO VERY DENSE BROWN FINE
- — SAND, TRACE TO SOME MEDIUM TO \ SAMPLE TW-8H~
— — JCOARSE SAND, TRACE FINE TO COARSE S FROM 60.0-
- 55 GRAVEL, WET N |60.5
sp wRE‘.TAINED FOR
— - T 57.0° CHEMICAL
N _ - JVERY DENSE BROWN FINE TO COARSE ANALYSTS
480.0 L | 23 GRAVEL AND FINE SAND AND COBBLES
478.75 b 0.5 - CE MEDIUM TO COARSE SAND, WET _lgw/ 127
— 60.2 - = ~ (TOP OF ROCK) 60.0" =
N 7 BEDROCK: VERY HARD FINE NA
B B CRAINED SANDSTONE
— BOTTOM OF BORING AT 60.5'
= -
= ]
: n
- S
I
— —
r-. p
s —
-

PROJECT NO. 831625

BORING NO, MW-8

SHEET 2 OF

2




DATE BEGAN _ 8/10/84

BORING NO.

MW-S

FIELD ENGINEER P.E. Nemanic

DATE FINISHED: __ 2/11/84 CHECKEDBY. P.,E. Nemanic
GROUND SURFACE EL . 557.25" N 185647.634 E 1953130,362
ELEV pepH JsampLef 2 a eSS ANCE!
e ] | N
(FEET) (FEET) | TYPE | & DESCRIPTION o (BLOWSSPER %or) REMARKS
o 5 ] o 30 50
- - BACKHOE EXCA-
- 4 VATED TO
= - \ APPROXIMATELY
e — ]
5 %MEDIUM STIFF GREEN GRAY BROWN AND gégg gSE;OgigE
o | k BLACK MOTTLED SILTY CLAY, MOIST I INE. FIRST
320.0 b - DESCRIPTION
- - OF MATERIALS
~ 10 \ 9.8'F & FROM S-1
T~ JIMEDIOM DENSE CREEN GRAY BROWN AND] sc
- ~ “"\i\" BLACK MOTTLED FINE CLAYEY SAND, STRONG ORGANLC
u A i vorst - {oporR 1IN sOIL
) B ] R v FROM 0,0-
B 38.5"' (WATER
15 sp TABLE)
sio.0 L. . MEDIUM DENSE GREEN GRAY FINE SAND SAMPLE MW-9G-
0+ n SOME FINE GRAVEL, TRACE COARSE N\ S FROM 14.0-
- . GRAVEL, MOIST AN 15.5"
00 ] 20.0"] " [RETAINED FOR
E’--.- ——————————— ’ CHEMICAL
= - P-PYVERY DENSE BLACK FINE TO COARSE ANALYSIS
— - o
" ] B gLi;{;}Y SAND AND FINE GRAVEL, OBSTRUCTION
- - S~-3_J% 0 24.3"Use 100/0.4 ' JPREVENTED
25 &P SAMPLE
- - COLLECTION
530.0 | - MEDIUM DENSE, GRAY TO YELLOW FROM 19.0-
- -~ FINE SAND, SOME FINE GRAVEL, 1205
= 3 TRACE MEDIUM TO COARSE SAND, TV //
() MOIST Eb < BLACK STAINED
— - LAYERS
~ - 35 APPROXTMATFELY
— - ;% MEDIUM DENSE YELLOW FINE TO 1/4" THICK AT
EY o443 COARSE SAND AND FINE GRAVEL, = 29.8 AND 30.2°
A TRACE COARSE GRAVEL, MOIST o STRONG ODOR
520,04 - — e 320!
ENCOUNTERED
l‘j/ lilf Bj_ GROUND WATER
40 5"
2 sp AT 38.5
— S MEDIUM DENSE BROWN FINE SAND,
~ - TRACE MEDIUM TO COARSE SAND,
~ 45 TRACE SILT, WET
Sp
510.0 -
e =
50 gy sSp
PROJECT NO. 831625 BORING NO. MW-9

SHEET 1 OF

2




DATE BEGAN B/ 10 /84

BORING NO.MW-%

FIELD ENGINEER

P.E. Nemanic

DATE FINISHED- 8/11/84 CHECKEDBY p p  wo :
GROUND SURFACE EL._ 297.25" _ N _185647,634 ~ E_1933130.362
ELEV DEPTH SAMPLEY < @ ngs%?:‘now
_ = y N
(FEET) | (FEET) %TYPE & DESCRIPTION S |ieowsber room) REMARKS
T o 10 30 50
. e " MEDIUM DENSE BROWN FINE SAND,
= — RACE MEDIUM TG COARSE SAND, — SAND CONTENT
[ - TRACE SILT, WET 52.0') MAY BE
~ 5c —_— ———— — —— =557 GREATER THAN
g gw THAT
= — INDICATED FROY
500.0 - — MEDIUM DENSE BROWN FINE SAND AND 52.0-62.0"
E - MEDIUM TO COARSE GRAVEL, TRACE DUE TO POOR
60 MEDIUM TO COARSE SAND, WET Sg{, RECOVERY IN
i 5-9 and S5-10
. 62.0'
65 sp7
490.0 | . \
B _ TRACE COBBLES
- 5 MEDIUM DENSE BROWN FINE SAND, . \ IN 5-12
SOME MEDIUM TO COARSE SAND, E& P
- - TRACE TO SOME FINE TO COARSE
= - GRAVEL, WET
L
75 > B
- - DESCRIPTION
480.0 - & \ OF MATERTALS
- PO FROM 77.0-
80 ¢¥| VERY DENSE BROWN COBBLES, Sanp | p7 gg-g;{lgﬁgg
~ A AND GRAVEL 73 ‘- CONDITIONS
L
P ¥
473_15¥84_1 {TOP OF RQCK) 83.5_ Y 1C0/0']'L
BEDROCK: GREEN GRAY FINE
- GRAINED SANDSTONE
B ] BOTTOM OF BORING AT 84.1°
r— -—
= ay
1L | 1

PROJECT NO. 831625

BORING NO. Mw-9
SHEET 2 OF 2



CATE BEGAN _8/12/84

DATE FINISHED:

BORING
N 180935.518

8/13/84

NO MW-10
E 1956215.680

FIELD ENGINEER

CHECKED BY: P.E. Nemanic

P.E. Nemanic

GROUND SURFACE EL -_536.82"
e
PENETRATION -'r
ELEV oepTH Isampie] 2 bt RESISTANCE
(FEET) (FEET) %TYPE 5 DESCAIPTION o 1(8LOWS PER FOOT) REMARKS
i 2 10 30 50
[~ - ‘ BACKHOE
= - EXCAVATED
5 \ NEAR SURFACE
% MATERIAL TO
530.0 - \ LOCATE COKE
| - \ OVEN GAS LINE
- o \ STIFF GRAY TO GREEN GRAY CLAY,
i \ TRACE TO SOME SILT, TRACE FINE cl
- — \ SAND, MOIST
B - %
= 15 \
§ 1 FINE SAND
520.0 | - ;
L - \ LAYER FROM
i i \ 18.5 to 19.5'
20 5 % v e
‘ TR 2.9 Lgc
- - N
- — -‘-&.‘E \
| - “§ DENSE ORANCE BROWN CLAYEY FINE
; VEL AND FINE SAND \
8/12/84 s  TO COARSE GRAVEL ,
510.0 I - )
- 30
-— —
- i
35
500.0 - il LOOSE TO DENSE ORANGE BROWN TO
m BROWN FINE SAND, TRACE MEDIUM TO
B 7 COARSE SAND, TRACE FINE TO COARSE
[~ 40 GRAVEL, TRACE TO SOME SILT, WET x
: sp
~ 45
Sp
490.0 |~ - 47.0°"
s —1 v e —— e e ——— —— e e e — —
- - ] VERY LOOSE BROWN FINE SAND, SOME N
- o SILT X
PROJECT NO. 831625 BORING NO. MW-10

SHEET 10F 2



DATE BEGAN _ /12 /84

BORING NO. MW-10

FIELD ENGINEER

P.E. Nemanic

SHEET 7 OF 2

DATE FINISHED: 8/13/84 CHECKEDBY. P.E. Nemanic
GROUND SURFACE L. 536.82" N _180935.518 E_1956215.680
— a—
‘ PENETRATION
ELEV DEPTH [SAMPLEY = o RESISTAN
(FEET) § (FEeT) | TYPE § & DESCRIPTION O | 5 v peR rooT) REMARKS
£ > f 10 30 850
e — :
i j DESCRIPTION
- FROM 47.0-
= 55 VERY LOOSE BROWN FINE SAND, 58.5' BASED
N _ SOME SILT ON MATERIAL
480.0 B WASHED OUT OF
[ _ E: 58.5° AUGERS
. — B[ VERY DENSE TIGHT BROWN COBBLES  |gwy
476,32 60.5 -4 -5 AND FINE TO COARSE GRAVEL AND sp 11
- - FINE SAND, TRACE MEDIUM TO
-1 COARSE SAND, TRACE TO SOME
— = SILT, WET
— - (TOP OF ROCK)
L - BEDROCK: CLAYSHALE
~ - BOTTOM OF BORING AT 60.5'
- —
- -
p— -
¥
— —
-]
i —
PROJECT NO. 831625 BORING NO. Mw-10




DATE BEGAN __B/14/84

FIELD ENGINEER K. Feller/P.E, .

7

BORING NO. X! Heirat §
DATE FINISHED __ 8/15/84 CHECKEDBY  p p w,oni,
GROUND SURFACE £L. 556, 61" N 183293.594 E 1954284.910
s
ELEV. DEPTH [SAMPLE] = DESCHIPTIO 8 p;gase';?:;:gsn
(FEET) (FEeT) [ TYPE | & ESC N & | (BLOWS PER FOOT) REMARKS
x ] 10 30 50
(FILL )t BRURKEN CUAL ANLD CUAL
B ] FINES 0.3 r-
- -
- - REDDISH BROWN SILTY CLAYEY
- ~ FINE SAND, TRACE FINE GRAVEL,,
ST 2.5"
550.0 b = ot P SAMPLE MW-11G
—] _ S FROM 19.0-
N ] LOOSE REDDISH BROWN FINE SAND, [] 20.5"
L, SOME MEDIUM SAND, TRACE TO I RETAINED FOR
#3| SOME FINE GRAVEL, MOIST . 1 Ep/ \ CHEMI CAL
" - L 70 ANALYSTS
— - MEDIUM DENSE LIGHT BROWN FINE
; ~ {| SAND AND FINE TO COARSE GRAVELl
15 = 1! TRACE MEDIUM saND, MOIST ), o | F=
3 L — 2w
540.0 ~
o R MEDTUM DENSE YELLOW BROWN TO
20 BROWN FINE SAND, TRACE TO SOME |[sp/ BLACK COLORA-
B B MEDIUM TO COARSE SAND, TRACE TO |—=¥ ﬁb TION FROM
[ — SOME FINE TO COARSE GRAVEL, 24,5-25,5"
B MOIST
25 2 Spéw
530.0 |- -
= — e e 27.07 ]
- - MEDIUM DENSE BROWN FINE GRAVEL,
— 139 3 SOME MEDIUM GRAVEL, SOME MEDIUM }—
TO COARSE SAND, MOIST PS5y
= . SAMPLE MW-11H-
= - e —— — —— — — 32:0_ ] S FROM 34.0-
— . 35.5"
- s MEDIUM DENSE BROWN FINE TO RRTAINED FOR
MEDIUM SAND AND GRAVEL, TRACE W CHEMTCAL
520.0 . COARSE GRAVEL, MOIST o ANALYSIS
L8/ 14 /844 -
L_lﬂfij 40 3 -
|
- - MEDIUM DENSE BROWN FINE SAND,
- - TRACE MEDIUM TO COARSE SAND,
42 TRACE SILT, WET d
510.0 ~
50 ]
PROJECT NO. 831625 BORING NO. MW-11

SHEET ! oF 2



DATEBEGAN __ B/ 14/84 FIELD ENGINEER WTeller/T.E,
BORING NO. MW-11 ~————Reminid

DATE FiNnisHeD 8/ 15/84 CHECKED BY' P.E, Nemanic
GROUND SURFACE EL - 556.61" N _183293.594 E_1954284.910
R S 4
y PENETRATION
ELEV DEPTH JSAMPLE[ 2 S RESISTANCE
reem) | (reemy [ TYPE | B DESCRIPTION o |eowsperroor)|  REMARKS
T s 1o 30 50
- _Hﬂg ' | sw ] b
- -
-,
SwW
500.0 | ! MEDIUM DENSE BROWN FINE SAND,
[~ - TRACE MEDIUM TO COARSE SAND, |
~ = TRACE SILT, WET 2" SEAM OF
- 60 MEDIUM GRAVEL
g AT 60.9'
| g2p
- - ———— e 83,0 DRILLING
~ 65 ] <% { MEDIUM DENSE BROWN TO BLACK U
25| FINE TO COARSE GRAVEL, TRACE FINH gp COBBLES AT
490.0 I TO MEDIUM SAND, MOIST e
[ = -‘_“__._‘_"__“'__—‘-_6'8"0_" 1/4" COAL
- o5 {MEDIUM DENSE GREENISH GRAY TO LAYER AT 75.3"
i IBLACK FINE TO COARSE SAND, TRACE | o
I ]
- ; SILT, SOME FINE GRAVEL, WET ?\\ SAMPLE Mw-11J-
— : : 710 \w\*\s FROM 74.5-
B _ “ex:] VERY DENSE GREENISH GRAY, WHITE, 76.0’
7> 5 ] BLACK, YELLOW AND RED FINE TO RETAINED FOR
480.0 sp/ CHEMICAL
N Siaf— MEDIUM SAND AND FINE TO COARSE—§ B8V, _d
479.61 77.0 =2 | GRAVEL, WET 75.8"' 125 ANALYSIS
_ (TOP OF ROCK)
- BEDROCK: SANDSTONE
~ i BOTTOM OF BORING AT 77.0°
N ]
- -
PROJECT NO. 831625 BORING No, MW-11

SHEET 2 OF 2



PROJECT NO,831625

CATE BEGAN _8/16/84 BORING NO. M-12 FIELD ENGINEER _K. Feller
DATE FINISHED: 8/16/84 H e — CHECKEDBY. P, E. Nemanic
GROUND SURFACE EL._229.07" N 185075.304  E_1952622,186
— —
ELEV oepTH BAMPLE] = @ | FENETRATION
reem) | (reemy [TYPE | & DESCRIPTION O | aLowepenroon]  REMARKs
] 10 30 50
N
B B -[; STIFF RED CLAYEY SILT, SOME
s £§g GREENISH FINE SAND, DRY cl
ERL \
ss0.0 [ - g 9.0 SOME BLACK
10 1) : - STAINING AND
VERY SLIGHT
- ~ ODOR IN
: N n MEDIUM DENSE GREEN FINE TO SAMPLE 5-2
[ B COARSE SAND, TRACE FINE TO
15 ] MEDIUM GRAVEL, DRY TO MOIST sw SAMPLE MW-12GF
S FROM 18.5-
o ~ 17.0" 20.0"
— — —_—— e e o —_—— RETAINED FOR
— — CHEMICAL
540.0 20 wl ANALYSTS
gW
- —
25 = Ly
_ _ GROUND WATER
N N ENCOUNTERED
B ] AT 43.5°',
53Q.
230.0 } 30 o8 MEDIUM DENSE GREEN TO YELLOW 77 giﬁuig ﬁ%TER
BROWN FINE TO MEDIUM GRAVEL AND S¥ 5 Pw -
— ~ FINE TO COARSE SAND, DRY TO 2G-
N _ MOTST OBTAINED FOR
- - CHEMICAL
- a = ANALYSIS
35
— TAR ODOR IN
~ - SAMPLE S-10
- -
s20.0 [ - TAR ODOR TN
. sw/ SAMPLE S-11
40 ) 590y
~ 7 TAR ODOR IN
- - SAMPLE §-12
/ 84 [: = 43.5°
W 1B MEDIUM DENSE BROWN FINE TO gw
°.] COARSE GRAVEL, SOME FINE TO
o - .} COARSE SAND, WET
B —1 oA '
i o 48,
510.0 [ PR — =
50 o W

BORING NO, MW-12
SHEET 1 OF 2




SHEET 2 OF 2

DATE BE 8/16/84 - £
Gan _8/16/ BORING NO. Mi-12 FIELD ENGINEER K. teller
DATE FINISHED- 8( |6£8§ CHECKED BY: P,E., Nemanic
GROUND SURFACE EL._252.07"' N _185075.304 E_1952622.186
ELEy erTh KampLe] = s PENETRATION
(FEeT) | (FEET) | TYPE | & DESCRIPTION 9 |isL0ws per roo) REMARKS
& o 10 30 50
- - : STRONG TAR
N ODOR 1IN
. :] SAMPLE S-13
23 ow TAR ODOR IN
- SAMPLE S-14
500.0 | ] STRONG TAR
60 ODOR 1IN
» - MEDIUM DENSE TO VERY DENSE BROWN |—X SAMPLE S-15
- - ] To BLACK FINE TO COARSE SAND,
. o - TRACE TO SOME FINE TO MEDIUM e
RAVEL, TRACE COARSE GRAVEL, WET
™ 65 3¢ ’ RA_ ’ - INDTCATE
B ‘ COBBLES AT
r_ . \ 76.07
490.0 7 \
70
SW
~ - ‘\
E 75 SAMPLE MW-121
76.0'| _sw oo
L .. 060 72 4 s FROM 79.0-
L —~ 4 VERY DENSE GREENISH GRAY COARSE—‘ 79.8°"
i3 | - 4 GRAVEL AND SANDSTONE, SOME FINE RETAINED FOR
430.01 <. S8k T0 COARSE SAND, MOIST J cueMIcaL
80 Prs L6170 5 ANALYSTS
- - __ __ (ToP OF ROCK) 81.0'
477.071 82.0 BEDROCK: SANDSTONE
p— -
™~ ] BOTTOM OF BORING AT 82.0'
- -
- -
-
| -
PROJECT NO. g31625 BORING NO. MW-12




DATE BEGAN _R/2//84

DATE FINISHED: B/26/84
GROUND SURFACE EL ._ 244,90’

BORING NO._MW-13
E 1955252.471

N _182253,739

FIELD ENGINEER D.P, Holzman
CHECKEDBY: P.E. Nemanic

—

e ——
] PENETRATION
ELEV DEPTH JSAMPLEY = a ARESISTANCE
(FEET) | (FEET) ,STYPE 5 DESCRIPTION 9 | eLows Per FooT) REMARKS
@ o 10 30 50
a _ 1 TOPSOIL 0.5 s
B B (FILL) : LOOSE BLACK TO BROWN
[ Ad s-1 FINE TO COARSE SAND, SOME FINE SAMPLES G-l
si0.0 b 5 - TO COARSE GRAVEL, TRACE A AND G—2
__|0RGANICS, COAL FINES, MOISTS . OBTAINED
- \J--—-— - - — — — 2:*1 FROM AUGER
- - :é: CUTTINGS.
~ - DESCRIPTION
— 10 '% FROM 0-24'
\ FROM AUGER
- - :ti CUTTINGS
— — \
530.0 F 15 -
6-2 N MEDIUM STIFF BROWN TO GRAY TO
- - LIGHT TAN MOTTLED SILTY CLAY, el
— ~ TRACE FINE SAND AND ORGANICS,
- - \\\ MOIST
~ 20 - QQi
=] R
520.0 I™ 25 g \
i \ cl
g/26/84 — - 2] GROUND WATER
- - et ENCOUNTERED
¥ I { LOOSE BROWN FINE TO COARSE SAND, AT
30 2 TRACE FINE GRAVEL AND SILT, WET | APPROXTMATELY
L — 12 0" 29.0"
N ] " MEDIUM STIFF BROWN TO ORANGE TO |
R B GRAY MOTTLED SILTY CLAY, TRACE
210.0 35 N FINE TO MEDIUM SAND AND FINE ol
B ¥ GRAVEL, MOIST 35.2 7]
— N
r— -
-
[ _ MEDIUM DENSE LIGHT BROWN TO ORGANIC
s00.0 F _ BROWN FINE TO COARSE SAND, MATERIAL
: 43 ™4 TRACE FINE GRAVEL AND SILT, N PRESENT IN
L _ MOIST 35
o —
50 5 \
PROJECT NO. 831625 BORING NO. MW-13

SHEET 1 ¢oF 2



DATE BEGAN _ 8/26/84
DATE FINISHED: _g/26/84

GROUND SURFACE EL - 044.90

BORING NO. W-13

N _182253.739  E _1955252.471

FIELD ENGINEER

D.P. Holzman

CHECKED BY P.E, Nemanic

——
PENETRATION

ELEV DEPTH fSAMPLEf = =
reen) | (Feem) [TYPE ]S DESCRIPTION O | BLOWS peR FOOT) REMARKS
- 10 30 50
pn——
— . S-6 SLIGHTLY
8 I DARKER, NO
— h GRAVEL
490.0 ™ 55 5
7 3 sp
~ - MEDIUM DENSE LIGHT BROWN TO 5_7:
— = BROWN FINE TO COARSE SAND, INTERBEDDED
8 - TRACE FINE GRAVEL AND SILT, BLACK SAND
6D MOIST
NR t
N T
480.90f 64.0 7 63.8'
480.9 swW 112/0. 'q_
BEDROCK
b - BOTTOM OF BORING AT 64.0'
P —
= -
— -
- -
PROJECT NO. 831625 BORING NO. MH-13

SHEET 2 OF 2




DATE BEGAN _g8/27/84 FIELD ENGINEER D.P. Holzman
BORING NO._MW-14

DATE FINISHED: 8/27/84 CHECKED BY P .E, Memanic
GROUND SURFACE EL.__244.27" N _184361.745 E_1952964.482
ELEV oeptH IsampLe] = s PENETRATION
Feeny | (Feem !swpg Lé DESCRIPTION O | (aLOWS PER FOOT) REMARKS
o> 10 30 50
- - (FILL): LOOSE TQ MEDIUM DENSE
540.0 L. s s BLACK TO BLACKISH BROWN FINE
: SAND, SOME FINE SAND SIZE COAL, {NA
— — TRACE FINE GRAVEL SIZE SLAG,
— — TRACE ORGANICS, MOIST
B T3
10 NA
o ] ___GRADES TO: _ _ __ __ 12.0"
(' - -
530.0 &~ 15
) sSwW ’
— 20 % S-4: DARKER
B =) LOOSE TO MEDIUM DENSE BROWN FINE |=¥ COLOR
_ i TO COARSE SAND, TRACE TO SOME
N _ FINE GRAVEL, TRACE SILT, TRACE
520.0 |- ,¢ COARSE GRAVEL, MOIST
> i, LESS DENSE
8/27/84}). - AND LESS
‘Y | — COARSE GRAVEL
= . FROM 12.0-
- 2 29.0"
. 5w
_ N SAMPLE MW-
= . 14G-S FROM
- _ 29.0-30.5"
swe.0 b o RETAINED
3 FOR CHEMICAL
sSD
_ - ANALYSIS
= v
- .0
MEDIUM DENSE BROWN FINE TO s
| o} P 0OILY SHEEN
i i MEDIUM SAND, TRACE SILT, MOIST GBSERVED ON
L - SURFACE OF
500.0 |- 45 RETURN
DRILLING
- ] 5P FLUIDS
& .' - /
PROJECT NO. 831625 BORING NO. MW-14

SHEET | OF >



DATE BEGAN

8/27/84
DATE FINISHED: __8/27/84

GROUND SURFACE £ . _344.27"

BORING NO. Mi-14

N _18436]1,745 E_1952964.482

FIELD ENGINEER D.P. Holzman
CHECKEDBY. P,.E. Nemanic

e
1 s - PENETRATION
ELEV DEPTH §SAMPLE[ 2 ]
(FEET) (FeeT) | TYPE R DESCRIPTION e (BLS?S'SPTE}N,%EOT) REMARKS
i = L 0 50

= % Sp S-10: CONTAINS
- = COARSE SAND
- _ MEDIUM DENSE BROWN FINE TO AND SOME FINE

490.0 L o MEDIUM SAND, TRACE SILT, MOIST lGRAVEL
- Sp SAMPLE MW-
—- — 58.0° \w 14H-S FROM
- — — e — — ] Js9.5-51.0"
- 50 — VERY DENSE INTERBEDDED BLACK [~RETAINED FOR

COARSE SHALE FRAGMENTS AND CHEMICAL
Sp
- — BROWN FINE TO MEDIUM SAND, 89/0.7"ANALYSIS
_ = n {RPBRoxMATE TOP OF ROCK) 62.0'f
480 .47 L 63.8___‘ I
WEATHERED BEDROCK

P v BOTTOM OF BORING AT 63.8'
- pu—
r —
= -
- -
e —
= -
- —
P —

PROJECT NO.

831625

BORING NO. MW-14

SHEET 3 OF 2



DATE BEGAN _R/7R/BA
DATE FINISHED: 8/28/84

GROUND SURFACE EL._235.17"

BORING NO. Mu-17

N _183510.327 E

1953754.979

FIELD ENGINEER

CHECKEDBY' p E, Nemanic

D.?. Holzman

- PENETRATION "1
ELEV DEPTH [SAMPLE] = a
(Feem) | (ree) | TYPE | S DESCRIPTION 9 |eowsrenroon| — REmanks
x > 10 30 50
_ _ (FILL) : LOOSE DARK BROWN TO S-1: TRACE
- - BLACK FINE TO MEDIUM SAND, TRACE o;c;;mcs
- - FINE COAL, TRACE ORGANICS, MQI
B B ’ » MRIgY | va BELOW 4.0
530.0 5 , cl
S
10 7] \ cl
L- —
) - - S-3: NO SAND
- — SOFT BROWN SILTY CLAY, TRACE FINE PRESENT
s00.0 I 15 ] % SAND, MOIST ri+
- —— k
L, §t
20 4 cl
_ - k S-5: LOOSE(?)
- — v — —— — —— — — __.2....2 &T p— SAND ] NO
B _ GRAVEL
B <= - PRESENT
510.0 25
- - SAMPLE MW~
» - 17G-S FROM
- _ 23.5-25.0"
- - RETAINED FOR
A0 CHEMICAL
- (-3 SW ANALYSIS
— —
= ~ S—7: NO COARE
500.0 L35 ] MEDIUM DENSE BROWN FINE TO SAND OR GRAVEL
: X COARSE SAND, TRACE FINE GRAVEL, ap
|: MOTIST
e -
2 -1
- P S-9: SOME
| 4 FINE TO
- COARSE
i GRAVEL
490.0 45 3
sW SAMPLE MW-
~ ] 17H-S FROM
[~ 44 . 5-46,0"
= - RETAINED FOR
50 7] ANALYSIS
PROJECT NO. 831625 BORING NO., Mw_17

SHEET 1 of 2



DATE BEGAN 3/28/84
DATE FINISHED __8/28/84

BORING NO.MW-17

N 183510, 327

E_1953754,979

FIELD ENGINEER
CHECKED BY:

D.P. Holznan

P.E, Nemanic

LR L
111

I |
L1 1]

LI
Ll 11

| LI
|

I
L

1
1

L

GROUND SURFACEEL . 235.17"
%AMPLE 5 i N
ELEY DEPTH = .
(FeeTy | (FeeT) [ TYPE | & DESCRIPTION © 1 (BLOWS PER FOOT) REMARKS
T 3 10 30 50
. MEDIUM DENSE BROWN FINE TO sp l‘ﬁ S-11: VERY
- — COARSE SAND, TRACE FINE GRAVEL, N DENSE SAND
~J [savPLE Mw-
= - MOTIST N
| - 171-$ FROM
430.0 b 55 S Jsa.s 70 56.0°
479.17156.0 (APPROX IMATE TOP OF ROCK) sp 94 RETAINED FOR
- - ANALYSIS
_ BOTTOM OF BORING AT 56.0
s -
- p— -
= —

PROJECT NO. 831625

BORING No. MW-17

SHEET 2 OF 2




DATE BEGAN 8/29/84

DATE FinisHED: 8/29/84

BORING NO. MW-18

FIELD ENGINEER T.M. Johnson
CHECKED BY P.E. Nemanic

SHEET 1 OF 2

GROUND SURFACE EL . 535.95" N 183784,382 E_1953458.464
' PENETRATION -1
ELEV DEPTH §SAMPLE] = o A
reeny | reemy [ TYPE | S DESCRIPTION O | o oW PER FGOT) REMARKS
: = 10 a0 50
- - (FILL): BLACK SILT, TRACE T 0.0-4.0"
- - MEDIUM SAND AND SLAG, MOIST LOGGED FROM
— — ] ona AUGER
- - 4.2 CUTT INGS
530.0 1 el
- - ¢ S-1: LIGHT
[ - \ BROWN
= \ MOTTLING
— 10 . PRESENT
5 \ MEDIUM STIFF TO STIFF BROWN SILTY cl
= - Y CLAY, TRACE FINE TO MEDIUM SAND,
— — MOIST $-2: NO SAND
\ PRESENT
r - —
" 15 %
1
520.0 ) = % -
8/29/84F - &\_ — e 1757 GROUND WATER
¥ [~ - ENCOUNTERED
1)
20 S o AT 19.0
- - GRAVELLY
— - MATERTAL
~ s ENCOUNTERED
AT 23.0'
510.0 |-
P—- n
- - S-5 AND S-6:
30 NO GRAVEL
- 5 sW PRESENT
: : MEDIUM DENSE BROWN MEDIUM TO
B _ COARSE SAND, TRACE FINE GRAVEL
35 5 AND SILT, WET
500.0 = sw
F- L
= .
40
y_ 7 SW
490.0 Sw
I =
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DATE BEGAN _8/29/84 FIELD ENGINEER T.M. Johnsoan
RI ,_ MW-1% = :
DATE FINISHED: _ 8/7G/84 BORING NO CHECKED BY P.E. Nemanic
GROUND SURFAGE 1. 535.95" N _183784.382 [E _1953458.464
. — —
PENETRATION
ELEV. DEPTH SAMPLE] = % RESISTAN
(FEET) | (FEET) %TYPE o DESCRIPTION o |sLows PER EOEOT) REMARKS
> 10 30 50
[ MEDIUM DENSE BROWN MEDIUM TO sw J\
= COARSE SAND, TRACE FINE GRAVEL ~{__
- ] — ]
— VERY DENSE BROWN FINE TO COARSE
480.45F 55.5 1 SAND, TRACE FINE GRAVEL, WET y—{ sw 137 ﬂ
— = 55.1° l
-] |__ _(top oF ROCK) |
L - BEDROCK: SANDSTONE
~ . ROTTOM OF BORING AT 55.5'
e t —
r— —
- -
— =1
L -
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