N83447.AR.000148
NAS FORT WORTH
5090.3a

SUMMARY OF HYDROLOGIC AND CHEMICAL CHARACTERIZATION STUDIES VOLUME 3
OF 3 NAS FORT WORTH TX
1/15/1994
ENVIRONMENTAL SCIENCE AND ENGINEERING




File: 17G
A.F.

T 184 20
$ "\vx

NAVAL AIR STATION
FORT WORTH JRB
CARSWELL FIELD

TEXAS

ADMINISTRATIVE RECORD
COVER SHEET

AR File Number /Zf




DRAFT REPORT

Summary of Hydrologic
and Chemical
Characterization Studies

Volume Ili

Prepared for:

U.S. Army Engineer District
Ft. Worth, Texas

Prepared by:

| Environmental
u .
: ESE Science &

# Engineering, Inc.

File: -85
e i

184 01




DRAFT REPORT

Summary of Hydrologic
and Chemical
Characterization Studies

Volume Il

Prepared for:

U.S. Army Engineer District
Ft. Worth, Texas

Prepared by:

! Environmental
i Science &
) Engineering, Inc.

A CLCOAP Compen,

184

02




184 03

TABLE OF CONTENTS

Section Page
1.0 INTRODUCTION 1-1
1.1 SITE HISTORY--AFP4 1-1
1.2 SITE HISTORY--CAFB 1-3
1.2.1 PHASE I 1-5
1.2.2 PHASE II--STAGE 1 1-8

1.2.3 RI/FS--STAGE 2 1-12

1.2.4 RCRA PERMITTING 1-25

1.2.5 MISCELLANEOUS ASSESSMENT

INVESTIGATIONS . 1-27

1.2.6 MISCELLANEOUS DOCUMENTS 1-28

1.3 TASK 1 REPORT 1-30

1.4 RECORDS REVIEW 1-30
2.0 STUDY AREA CHARACTERISTICS 2-1
2.1 LOCATION 2-1
2.2 ENVIRONMENTAL SETTING 2-1
2.2.1 CURRENT LAND USE 2-1
2.2.2 CLIMATE 2-1
2.2.3 PHYSIOGRAPHY 2-3
2.2.4 SOILS 2-4
2.2.5 GEOLOGIC SETTING 2-4
2.2.5.1 Quatranary Alluvium 2-9

2.2.5.2 Goodland Limestone 2-12

2.2.5.3  Walnut Formation 2-12

2.2.5.4 Paluxy Formation 2-12

2.2.6 GEOLOGIC STRUCTURE 2-13

2.2.7 GROUNDWATER 2-13

2.2.7.1 Upper Zone 2-13

2.2.7.2  Goodland/Walnut Aquitard 2-17

2.2.7.3  Paluxy Aquifer 2-17

2.2.7.4 Glen Rose Aquitard 2-21

2.2.7.5 Twin Mountains Aquifer 2-21

P/WORTH/ASSESS.FM.1
01/26/94



TABLE OF CONTENTS
(Continued, Page 2 of 3)

Section
2.2.8 SURFACE HYDROLOGY
2.2.9 ECOLOGICAL SYSTEMS
3.0 SUMMARY OF ASSESSMENTS

3.1

P/WORTH/ASSESS.FM.2
01/26/94

SUMMARY OF AFP4 ASSESSMENT PROJECTS

3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.1.6
3.1.7
3.1.8
3.1.9
3.1.10
3.1.11
3.1.12
3.1.13
3.1.14
3.1.15
3.1.16
3.1.17
3.1.18
3.1.19

3.1.20
3.1.21
3.1.22
3.1.23
3.1.24
3.1.25

LFO1

LF02

LFO3

LF04

FDTA 2

FDTA 3

FDTA 4

FDTA 5

FDTA 6

CHROME PIT NO. 1

CHROME PIT NO. 2

CHROME PIT NO. 3

DIE YARD CHEMICAL PIT

FSA-1

FSA-2

FSA-3

FFSA

SOLVENT LINES

NUCLEAR AEROSPACE RESEARCH
FACILITY AREA

WASTEWATER COLLECTION BASINS
EAST PARKING LOT

JET ENGINE TEST STAND

USTs

ASSEMBLY BUILDING/PARTS PLANT
SURFACE WATER QUALITY

3.1.25.1 Meandering Road Creek
3.1.25.2 Lake Worth
3.1.25.3 Farmers Branch

ii

184 ¢4

Page

2-22
2-22

3-1
3-1

3-3

3-10
3-14
3-19
3-23
3-27
3-29
3-33
3-36
3-40
3-41
3-44
3-50
3-52
3-57
3-62
3-66
3-70

3-72
3-75
3-80
3-85
3-87
3-89
3-96

3-97
3-97
3-99



Section

TABLE OF CONTENTS
(Continued, Page 3 of 3)

3.2 SUMMARY OF CAFB ASSESSMENT PROJECTS

3.2.1
3.2.2
3.2.3
3.24
3.2.5
3.2.6
3.2.7
3.2.8

3.2.9

3.2.10
3.2.11
3.2.12
3.2.13

4.0 SUMMARY

P/WORTH/ASSESS.FM.3
01/26/94

SITE NO. 1 - LFO1
3 - LFO3
4 - LFO4

SITE NO.
SITE NO.
SITE NO.
SITE NO.
SITE NO.
SITE NO.
SITE NO.
DITCH
SITE NO.
SITE NO.
SITE NO.
BSS

5 -
10
11
12
13

15 ENTOMOLOGY DRY WELL

L

FO5
WASTE BURIAL AREA

-FDTA 1
- FDTA 2
- FLIGHTLINE DRAINAGE

16 UNNAMED STREAM
17 POL TANK FARM

WEAPONS STORAGE AREA

iii

184 05

Page
3-99

3-100
3-104
3-109
3-112
3-116
3-119
3-122

3-125
3-127
3-130
3-133
3-136
3-139

4-1



LIST OF TABLES

Table
1.1-1 Site Summary Table for Air Force Plant 4
1.2-1 Site Summary Table
1.4-1 Reports Reviewed as Part of the Records Review
1.4-2 Reports Presenting Information Relevant to Project Goals
2.2-1 Soil Associations
2.2-2 Stratigraphy of Tarrant County, Texas Area
3.1-1 Summary of Remedial Assessment Reports, AFP4,
Fort Worth, Texas
3.2-1 Summary of Remedial Assessment Reports, CAFB,
Fort Worth, Texas
4.0-1 Summary of Remediation Projects at AFP4 and CAFB
P/WORTH/ASSESS.FM.4
01/26/94 iv

184 906

Page
1-4

1-6
1-32

1-38

3-105

4-2



2.1-1
2.2-1
2.2-2
2.2-3
2.2-4
2.2-5
2.2-6

2.2-7

3.0-1

3.11
3.1-2
3.1-3
3.1-4
3.1-5
3.1-6
3.1-7
3.1-8
3.1-9

3.1-10

LIST OF FIGURES

Location Map of AFP4 & CAFB

Soils Association Map

Stratigraphic Column

Geologic Map

Generalized Lithological Cross Section

Contour Map of Upper Zone Water Table Elevations

Areal Extent of Paluxy Aquifer-Northeast Texas Region

Contour Map of Regional Head in the Paluxy Aquifer,
1989

IRP Site Locations for Air Force Plant 4 & Carswell
Air Force Base

Site Map - Landfill Number 1

Sample Location Map - Landfill Number 1

Site Map - Landfill Number 2

Sample Location Map - Landfill Number 2

Site Map - Landfill Number 3

Sample Location Map - Landfill Number 3

Site Map - Landfill Number 4

Sample Location Map - Landfill Number 4

Site Map - Fire Department Training Area Number 2

Sample Location Map - Fire Department Training
Area Number 2

P/WORTH/ASSESS.FM.5

01/26/94

2-8

2-14

2-16

2-19

2-20

3-2

3-9

3-12

3-13

3-15

3-18

3-20

3-22

3-24

3-26



Figure
3.1-11

3.1-12

3.1-13

3.1-14

3.1-15

3.1-16

3.1-17

3.1-18

3.1-19
3.1-20
3.1-21
3.1-22
3.1-23
3.1-24
3.1-25
3.1-26
3.1-27

3.1-28

LIST OF FIGURES
(Continued, Page 2 of 5)

Site Map - Fire Department Training Area Number 3

Sample Location Map - Fire Department Training
Area Number 3 :

Site Map - Fire Department Training Area Number 4

Sample Location Map - Fire Department Training
Area Number 4

Site Map - Fire Department Training Area Number 5

Sample Location Map - Fire Department Training
Area Number 5

Site Map - Fire Department Training Area Number 6

Sample Location Map - Fire Department Training
Area Number 6

Site Map - Chrome Pit Number 1
Sample Location Map - Chrome Pit Number 1
Site Map - Chrome Pit Number 2
Sample Location Map - Chrome Pit Number 2
Site Map - Chrome Pit Number 3
Sample Location Map - Chrome Pit Number 3
Site Map - Die Yard Chemical Pit
Sample Location Map - Die Yard Chemical Pit
Site Map - Fuel Saturation Area 1

Sample Location Map - Fuel Saturation Area 1

P/WORTH/ASSESS.FM.6

01/26/94

vi

184

Page
3-28

3-30

3-31

3-32

3-34

3-35

3-37

3-39
3-42
3-43
3-45
3-46
3-47
3-49
3-51
3-53
3-54

3-58



LIST OF FIGURES
(Continued, Page 3 of 5)

Figure
3.1-29 Site Map - Fuel Saturation Area 2
3.1-30 Sample Location Map - Fuel Saturation Area 2
3.1-31 Site Map - Fuel Saturation Area 3
3.1-32 Sample Location Map - Fuel Saturation Area 3
3.1-33 Site Map - Former Fuel Storage Area
3.1-34 Sample Location Map - Former Fuel Storage Area
3.1-35 Site Map - Solvent Lines
3.1-36 Sample Location Map - Solvent Lines
3.1-37 Site Map - Nuclear Aerospace Research Facility
3.1-38 Sample Location Map - Nuclear Aerospace Research
Facility
3.1-39 Site Map - Wastewater Collection Basins
3.1-40 Sample Location Map - Wastewater Collection Basins
3.1-41 Site Map - East Parking Lot Area
3.1-42 Sample Location Map - East Parking Lot Area
3.1-43 Site Map - Jet Engine Test Stand
3.1-44 Sample Location Map - Jet Engine Test Stand
3.1-45 Site Map - Underground Storage Tanks 24A & 24B
3.1-46 Sample Location Map - Underground Storage
Tanks 24A & 24B
3.1-47 Site Map - Assembly Building/Parts Plant
P/WORTH/ASSESS.FM.7

01/26/94

vii

154

99

Page
3-59
3-61
3-63
3-65
3-67
3-69
3-71
3.73

3-74

3-76
3-77
3-79
3-81
3-84
3-86
3-88

3-90

391

3-92



3.2-4

3.2-5

3.2-6

3.2-7

3.2-8

3.2-9

3.2-10

3.2-11

3.2-12

3.2-13

3.2-14

3.2-15

3.2-16

3.2-17

3.2-18

LIST OF FIGURES
(Continued, Page 4 of 5)

Sample Location Map - Assembly Building/Parts Plant

Surface Sample Collection Locations
Location of IRP Sites at CAFB, Texas
Site Map--Site #1

Sampling Locations--LFO1

Site Map--Site #3

Sampling Locations--LFO3

Site Map--Site #4

Sampling Locations--LF04

Site Map--Site #5

Sampling Locations--LF05

Site Map--Site #10

Sampling Locations--Waste Burial Area
Site Map--Site #11

Sampling Locations--FDTA 1

Site Map--Site #12

Sampling Locations--FDTA 2

Site Map--Site #13

Sampling Locations, Flightline Drainage Ditch

Site Map--Site #15

P/WORTH/ASSESS.FM.8

01/26/94

viii

184 10

Page
3-95

3-98

3-101
3-102
3-103
3-107
3-108
3-110
3-111
3-113
3-115
3-117
3-118
3-120
3-121
3-123
3-124
3-126
3-128

3-129



Figure
3.2-19
3.2-20
3.2-21
3.2-22
3.2-23
3.2-24
3.2-25
3.2-26

3.2-27

3.2-28

3.2-29

LIST OF FIGURES
(Continued, Page 5 of 5)

Sampling Locations--Entomology Dry Well Site
Site Map--Site #16

Sampling Locations--Unnamed Stream Site
Site Map--Site #17

Sampling Locations--POL Tank Farm

Site Map--Base Service Station

Sampling Locations, Base Service Station

Site Map--Weapons Storage Area

Sampling Locations, Weapons Storage Area, Stage 1

Investigation

Sampling Locations, Weapons Storage Area, Stage 2
Investigation

Sampling Locations, Weapons Storage Area, Radium
Investigation

P/WORTH/ASSESS.FM.9

01/26/94

ix

184 11

Page
3-131
3-132
3-134
3-135
3-137
3-138
3-140

3-142

3-143

3-144

3-145



AFP4

AOC

BSS

CAFB

cm/sec

COC

CRP

12DCE

DNAPL

DOD

DP12

DP13

DPM

EIS

EPA

ESE

FAA

FBOP

P/WORTH/ASSESS.FM.10
01/26/94

LIST OF ACRONYMS AND ABBREVIATIONS

Air Force Plant 4

Areas of Concern

Base Service Station

Carswell Air Force Base

centimeters per second

chemicals of potential concern
Community Relations Plan
1,2-dichloroethene

dense non-aqueous phase liquid

U.S. Department of Defense

Chrome Pit No. 3

Die Yard Chemical Pit

Defense Priority Model

Environmental Impact Statement

U.S. Environmental Protection Agency
Environmental Science & Engineering, Inc.
Federal Aviation Administration

Federal Bureau of Prisons

154

12



FDTA 1
FDTA 2
FFA
FFSA

FR

fi/ft
ft-bgs
ft-msl
ft/day
GD

GOCO

HARM
HSWA
IRM

IRP

P/WORTH/ASSESS.FM.11
01/26/94

LIST OF ACRONYMS AND ABBREVIATIONS
(Continued, Page 2 of 5)

Fire Department Training Area No. 1
Fire Department Training Area No. 2
Federal Facilities Agreement
Former Fuel Storage Area
Federal Register
foot
feet per foot
feet below ground surface
feet above mean sea level
feet per day
General Dynamics
government-owned/contractor-operated
gallons per day per foot
gallons per day per square foot
gallons per day
gallons per minute
Hazard Assessment Rating Methodology
Hazardous and Solid Waste Amendments
interim remedial action

Installation Restoration Program

xi



.
LIST OF ACRONYMS AND ABBREVIATIONS 184 14

(Continued, Page 3 of 5)

IRPIMS Installation Restoration Program Information
Management System

JETS Jet Engine Test Stand

1b pound

LFO1 Landfill No. 1

LFO2 Landfill No. 2

LFO3 Landfill No. 3

LF04 Landfill No. 4

LFOS5 Landfill No. 5

MCL maximum contaminant level

MCLG maximum contaminant level goal

NARF Nuclear Aerospace Research Facility

NCP National Oil and Hazardous Substances Contingency Plan

NEPA National Environmental Policy Act

NPL National Priorities List

NSI no significant impact

OAC other areas of concern

PA/SI Preliminary Assessment/Site Inspection

PA/SI/RI Preliminary Assessment/Site Inspection/Remedial
Investigation

PCE tetrachloroethene

P/WORTH/ASSESS.FM.12
01/26/94 xii



LIST OF ACRONYMS AND ABBREVIATIONS 1&4 1.5
(Continued, Page 4 of 5)
pCi/L picocuries per liter
POL petroleum, oil and lubricant
PR Preliminary Review
R-RAM Radian Risk Assessment 'Model
RAM radioactive material
RAP remedial action plan
RCRA Resource Conservation and Recovery Act
RD/RA Remedial Design/Remedial Action
RFA RCRA Facility Assessment
RFI Remedial Feasibility Investigation
RI/ES remedial investigation/feasibility study
RI remedial investigation
SARA Superfund Amendments and Reauthorization Act of 1986
SCS United States Soil Conservation Service
SOW scope of work
SV Sampling Visit
SWMU solid waste management unit
TCE trichloroethene
™V toxicity, mobility, and volume
TWC Texas Water Commission

P/WORTH/ASSESS.FM.13 L.
01/26/94 X111



LIST OF ACRONYMS AND ABBREVIATIONS

(Continued, Page 5 of 5) 184 44
USACE U.S. Army Corps of Engineers
USAF U.S. Air Force
UST underground storage tankv
VOC volatile organic compound
VSI Visual Site Inspection
WPAFB Wright-Patterson Air Force Base
WSA Weapons Storage Area
WWCB Wastewater Collection Basins
yd® cubic yards
°F Fahrenheit

P/WORTH/ASSESS.FM.14
01/26/94 xiv



RADIAN 154 1%

H

P
P
P

TABLE D-1. WELL INVENTORY — APl D axs

borey s
AM-1 AM=47 Hu-< ¢
HM-2 HM-48
HM-3A HM=49 g7

v M |

HM-3B BM-50 ¥ =
HM~4A HM-51
£9

Wb W N

U
\A

HM-6 HM-54

P -
HM-7 HM-55 9

P

1
-2
‘Zﬁ HEM-4B HM-52
HM-5 HM-53 9o

P-7X HM-8 BM-56 _ F
R<8U HM-9 AM-57 72 ;%
P-8M HM-10 HM-58 G 2 F
=9V HM-11 AM-59 . /;
P- HM-12 HM=-60 u /L f
P64 HM-13 HM-61 7‘ .y
P-10M HM-14 AM-62 B) ‘ 4—4:
P-HU AM-15 HM-63 ae /23
P-11M HM-16 HEM=-64 )z '_7/
Pel2y BM-17 HM-65 - _
p-(;;u  EM-18 HM-66 éi 7 L
P-I3U RM-19 HM-67 1% y e
3 HM-20 RM-68 94
= HM-21 HM-69 - Pl
P HM-22 HM-70 jcc
% HM-23 HM-71 Jc/
P- AM-24 HM-72 .
} AM-25 HM-73 /G2
- Har-) T Ras -7 . j
' - HM-28 HEM-76
- Sé EM-29 - HM-77 /es”
-« S -, o= HM-30 AM-78 D&
Comppuamd CoeiTL g e 107
A LITH . woEs B2 RM-80 ¢
7 HM-33 HM-81
Je 9
. LTV HM-34 HM-82 _
- AM - g7 17~ HM=35 HM-83 j1o
Hu - GG - fAavs w36 HM-84 i
BM-37 M-85 2
LiTH. LS owNed  Bu-38 e
HM-39 e
~7 BM-40 il
“ Au-110 TTHRY HM-41 e
M - 11§ HAVE HM-42 Ve
/
LITH. L0&9 ol was //;
HM=45 .

- A2 THeJ HH-46
AM- 12T SPAVE _
LITH. ¢2céS ooty
- HAH - Jee THRL M- j08  HAUE
CCMBIULL (ecSTR. 5 (ITH LoeS.

c-1



LITHOLOGIC LOG,

FIGURE B8-1
UPPER ZONE MONITOR WELL HM-1
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MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

S 895, R 2,794
666.4

Flight Auger

34 feet

DATE DRiILLED:
DRILLED 8Y:
Southwestern Laboratories, "Inc.

BOREHOLE DIAMETER:

12-01-82

7 inches

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS
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FILL:

CLAY:

SILTY CLAY:

GRAVELLY CLAY:

SILTY SAND:

CLAYEY
LIMESTONE:

{Goodland
Limestone)

Gravelly clay, dark brown, moist, stiff, co-
hesive.

At 2 feet, asphalt particles.

At 4 feet, zones of green chemical residue

At 5 feet, green chémical sludge with some
silty clay, moist to wet, red oxidized
zones, strong solvent odor.

At 6 feet, sludge with some gravelly clay.

At 7 feet gregnish yellow chemical sludge,
v§t¥ weE. soft, sttong solvent odor.

At eet, lenses of stiff §ravellz clay.

At 9 feet, water seepage into borehole

At 10 feet, very strong solvent odor.

Dark brown, moist, zones of greenish yellow
chemical residue, zones of reddish-orange
residue, small particles of black organic
material, strong solvent odor.

stiff

Yellowish-brown, slightly moist, zones
og reddish-orange residue, strong solvent
odor.

Brown; moist: white limestone gravel up to

3/4~inch diameter; some silt; strongly
weathered zones of black, yellow, and
orange; slight solvent odor.

Brown-orange with zones of yellow and pink,
moist, fine grained, weathered, slight
chemical odor.

At 26 feet, very moist.

Grey, moist, weathered, zones of orange and
black discoloration, slight chemical odor.
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FIGURE B-2
LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-2

MAP COORDINATES: S 1,648, R 3,508
GROUND ELEV.: 0534.7

ORILLING METHOD: Flight Aupger
BOREMOLE DEPTH: 35 feet

DATE DRILLED: ;5 ) g,
DRILLED BY:

Southwestern Laboratories, Inc.
BOREHOLE DIAMETER: 7 inches

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

FILL:

GRAVELLY CLAY:

V. sz srs ot
IV LIS

AN CLAYEY SAND:

lo IO LTS

SANDY CLAY:

SAND:

GRAVELLY SAND:

SILTY SAND:
SANDY CLAY:

SAND/GRAVEL:

LIMESTONE:
(Walnut
Formation)

Dark brown clay with light brown gravelly-
clay zones, moist, firm, grey-white lime-
stone fragments up to 3/4-inch diameter with
chalky residue where weathered.

At 2 feet, dark browmn to black,

At 3 feet, slightly moist, stiff.

At 4 feet, reddish-brown oxidized zones, very
stiff, grass roots.

Reddish-brown, slightly moist, very stiff,
gravel up to 3/4-inch diamter, some sand.

At 6 feet, moist, stiff, chalky weathered
limestone fragments up to 1-1/2-inch diam-

Te.

Orggge-brown, slightly moist, slightly dense,
fine ﬁrained, some white chalky limestone
gravel.

At 9 feet, grading to more cla{. moist, black
zones in clay, gravel up to 1-1/2-inch diamj

Orange-brown, moist, firm to stiff, uniform,
trace of weathered limestone gravel.

At 13 feet, grading sandier.

Orange-buff, moist to slightly moist, loose,
fine-grained quartz sang, uniform, clay in
zones, trace of limestone gravel.

At 18 feet, some grey limestone gravel up to
1-1/2-inch diameter and with abundant
shells.

Atf%?mfeec. zones of dark brown clay, moist,

Brownish-buff, moist, grading to more gravel
and clay at 20.5 feet.

Buff, very wet, coarse.

Light brown-buff, very wet, soft to firm,
cohesive.

Light brown-buff, very wet, fragments of limej
stone, quartz, and chert, some clay.

Blue-grev, moist, dense abundant shells

C-3
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FIGURE B-3
LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-3a

MAP COORDINATES:
SGROUND ELEV.:

DRILLING METHOD:
BSOREMOLE DEPTH:

S 251,
655.0

Flight Auger
25.5 feet

R 2,613

DATE ORILLED:

DRILLED BY:
Southwestern Laboratories,

BOREHOLE DIAMETER: / inches

12-02-82

Inc.

GRAPHIC

DEPTH LDG

DESCRIPTION OFf MATERIALS y

"%‘*@’m

20

25 —

30 —

Fill:

SHALEY CLAY:
{Goodland
Limestone)

CLAYEY SHALE:

SHALEY
LIMESTONE:

Dark brown clay with orange sand, moist, soft
to firm, some gravel.

At 1 foot, slightly moist, firm, %rading sand-
ier, some white weathered limestone fragments.

At 2 feet, clay is stiffer,
At 3 feet, gravelly clay, light to dark browm,

wet, soft to firm, limestone fragments,
white residue thrdughout.

At 7 feet, sand and gravel, light brown, wet,
limestone fragments, strong chemical odor.

Grey-green, moist, stiff, uniform, brown-orange
oxidized zones, strong chemical odor.
At 10 feet, color predominantly grey.

Grey, moist, very dense, orange oxidized zones,
chemical odor.

At 17 feet, color change to light grey,

slightly moist.

Light grey, slightly moist, very dense,
chemical odor.

C-4




LITHOLOGIC LOG,
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fFIGURE B-4

UPPER ZONE MONITOR WELL HM-3b

MAP COORDINATES:

GROUND ELEV.:

ORILLING METHOD:

OOREHOLE DEPTH:

S 261, R 2,614
655.4

Flight Auger
10.5 feet

DATE DRILLED: 12-03-P2

DRILLED @V:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

FILL:

SHALEY CLAY:
{Goodland
Limestone)

Sandy clay, brown, moist, soft to firm, some
gravel up to 1-1/2-inch diameter, grass

roots.
At 1 foot, white residue, some chalky lime-

stone gravel.

At 2 feet, light brown, slightly moist, very
stiff, some gravel up to 2-inch diameter.

At 4 feet, color change to grey.

At 5 feet, clagey gravel, §rey, slightly
moist, very dense, limestone fragments,
white residue, orange oxidized zoOnes.

At 5.5 feet, gravelly clay, grading Eo light
broun-§rey firm, White iimes;one ragments
-173-inch’diameter, slight chemical

up to
o OE' .

At eet, moist, soft, zones of white-orange-
brown residue, strong chemical odor.

At 7 feet, sand and gravel, moist to wet,
fine to coarse, brown-orange residue, very
strong chemical odor.

Greenish-grey, very stiff, moist, some gravel,
zones of orange-brown-white residue, very
strong chemical odor.
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FIGURE B-5
LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-4a

MAP COORDINATES: S 144, R 2,614 DATE DAILL™ '+ 12-03-82
GROUND ELEV.: 634.5 DRILLED BY:
DRILLING METHOD: Flight Auger Southwestern Laboratories, Inc.
BORENOLE DEPTH: 26 feet BOREHOLE DIAMETER: 7 inches
DEPTH "‘3;‘;““ DESCRIPTION OF MATERIALS
FILL: Sandy clay, light brown, moist, firm, some

gravel, grass roots.
At 2 feet, color change to brown, chemical

odor.

At 3 feet, green-black chemical sludge, yery
moist, solt, some orange-brown sandy clay,
ver¥ strong chemical odor. .

At 4 Yeet ogan§e-brown sandy clay with %reen-

5 — black chemical_ sludge, very moist, soff,

str?ng chemlgal gdor. b : {

At t - » c,
1rboeEe SRR ne R4 1 OBgBpebrO I, ot
At 8 feet, some gravel, zones of white and

black residue, strong chemical odor.

At 9 feer, color change to light browm.

(O SHALEY CLAY: Creen-grey, moist, very stiff, red and black
(Goodland oxidized zones, slight chemical odor.
Limestone) ,
LA CLAYEY SHALE: Grey, moist, slight odor.
— ‘ SHALE: Grey, slightly moist, very stiff, interbedded
15 ——— szndy a%d clayey zénes,yred oxidized zones,
chemlcal odor.
: LIMESTONE/ Grey, slightly moist, interbedded, chemical
— SHALE: odor.
20 . o
SHALEY Grey, moist, orange oxidized zones, chemical
LIMESTONE: odor.
o r—
s B i .
25 1 SHALEY Grey, moist, interbedded, orange-brown-black
‘ LIMESTONE/ oxidized zones, chemical odor.

CLAYEY SHALE:

30 .
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FIGURE B-6
LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-5

MAP COORDINATES: S 1,295 R 4,528 "“TE DRILLED: 12-02-82
GROUND ELEV.: 664.4 DRILLED OBY:
DRILLING METHOD: Air-Rotary Southwestern Laboratories, Inc.
BOREHOLE DEPTH: 33 feet BOREHOLE DIAMETER: 7 inches
DEPTH G“:gg'c DESCRIPTION OF MATERIALS
FILL: Gravelly clay, dark brown, dry, very stiff,

small amounts of refuse.

SANDY CLAY: Brown, moist, slightly soft to firm, trace
of gravel.

At 14.5 feet, very wet, probably saturated.

SAND: Orange-brown, slightly moist, very fine,
CLAY/ uniform, some silt, no odor.

GRAVELLY CLAY: Brown, moist, firm to very stiff, 10-15 per-

cent gravel.
At 18 feet, color change to grey-brown and
yellou-broun

At 22 feet, very stiff.

SHALE/CLAYEY Dark grey to blackish grey, slightly moist,
SHALE: very stiff, some brown clay.
(Walnut
Formation)
30 -
————— LIMESTONE: Dark grey, slightly moist, very dense.
35
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FIGURE B-7

LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-6

MAP COORDINATES:
GROUND ELEV.:

DRILLING METMHOD!
BOREHOLE DEPTN:

S 2,964 R 2,856 DATE DRILLED: 12-04-82

640.7 ORILLED BY:

Flight Auger Southwestern Laboratories, Inc.
15 feet BOREMOLE DIAMETER: 7 inches

PY GRAPNIC
DEPTH LOG

DESCRIPTION OF MATERIALS

3 —
o -
9—4

21 7

FILL: Asphalt and subgrade.
Atfi foot, gravelly clay, light brown, moist,
rm.

At 1.5 feet, sandy clay, dark brown to black,
mg}sg ogirm, black tar-like residue, strong
o .

At 2 feet, black with zoneg of lifht brown
trace of_ilmestone gravel, tar-like reslaue.
strong oil odor. :

At 4 feet; local red, grey, and green dis-
coloration; fragments of glass, cloth, and
metal wire, strong oil odor.

At 6 feet, same but predominantly gravelly
clay.

At 8 feet, sandy clay, light brown to black,
moist, stiff, some gravel, fragments of
pa erdand metal, taf~like residue, strong
oil odor.

At 9 feet, red and white discoloration, firm,
grass roots, strong oil odor.

At 10 feet, sandy clay, predominantly black,
very moist, fifm, some gravel, grass roots,
tar=-like residue.

At 11 feet, cla{e% sand/sandy clay, brown to
black, saturated, oil seepage, grass roots,
very strong oil odor.

GRAVELLY SAND: Very moist to wet, very dense, strong oil
odor.
At 13 feet, black grading to light grey-
brown, saturated, oily, gravel lens with
limestone fragments up to l-inch diameter.

At 15 feet, grey, saturated, dense, very
strong diesel fuel odor.
At 16 feet, less than 10 percent fines.

GRAVELLY SAND/ Grey-black, saturated, abundant limestone
SANDY GRAVEL: fragments, trace of clay, odor.
LIMESTONE: Dark grey, saturated, fossiliferous, odor.

(Walnut
Formation)
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FIGURE B-8
LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HH-7

MAP COORDINATES: S 3,051 2 2,898 DATE DRILLED: 12-04-82
GROUND ELEV.: 639.1 DRILLED @8Y:
DRILLING METHOD: Flight Auger Southwestern Laboratories, Inc.
BOREHOLE DEPTH: 15 feet BOREHOLE DIAMETER: 7 inches
DEPTH G“L‘gg'c DESCRIPTION OF MATERIALS
FILL: Asphalt and subgrade.

At 1 foot, §rave11 .clay, brown, sligh}ly
moist, slightly firm, gravel up to 1/2-inch
diameter, glass fragments, oil odor.

At 2 feet, increasing gravel content, less
odor.

3 — At 3 feet, dark brown to black, decreasing
gravel content, firm to very firm, grass
roots, oil odor.

At 5 feet. some fragments of black burnt
material, musky odor.

6 -— At 6 feet, slightly moist to moist, zones of
green discoloration, grass roots, metal
fragments, oil odor.

At 7 feet, some concrete fragments, 10 percenJ
core recovery.

At 9 feet, gravelly clay, greyish black, oil

odor.
GRAVELLY SAND: Grey-brown, wet, water seepage, limestone

fragments, slight oil odor.

LIMESTONE: Light grey, dense.
(Walnut
Formation)




LITHOLOGIC LOG,

FIGURE B-9 184 2

UPPER ZONE MONITOR WELL HM-B

MAP COORDINATES:
GROUND ELEV.: -

oRILL

ING METHOD!

BOREHOLE DEPTH:

S 481 R 3,670
670.3

Flight Auger
50 feet

DATE DRILLED: 12-05-82

DRILLED BY:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

DEPTH

GRAPHIC

OESCRIPTION OF MATERIALS

GRAVELLY CLAY:

SANDY CLAY:

SAND:

GRAVELLY SAND:

Brown~-dark brown, moist, firm, grass roots.

At 1 foot, increasin ravel content, stiff
white wéathered limegtone fragments. ’

At 3 feet, increasing gravel content,
slightly moist, very stiff.

At 5 feet, light brown to buff, slightly
moist, very stiff.

Light orange-~brown, very moist, firm, uni-
form, moderately cohesive, fine sand,
trace of gravel.

At 12 feet, increasing gravel content, moist.

At 15 feet, decreasing sand and gravel con-
tent.

At 20 feet, l-inch thick lens of gravelly
clay.
At 21 feet, several lenses of gravelly clay.

At 25 feet, slightly darker in color, trace
of gravel.

At 26 feet, brown, dense grey limy zones,
decreasing sand content, trace of lime-
stone gravel. - .

At 27 feet, increasing content of grey limy

zones.
At 29 feet, lipht grey-brown, moist, firm,

tIace of liméstone gravel, orange and
black oxidized zones.

Buff, very moist, loose, fine grained, clean

Light brown-buff, wet, slightly dense, water
seepage, limestone and quartz gravel.

c~-10



FIGURE B-9
LITHOLOGIC LOG, UPPER ZONE
MONITOR WELL HM-8 184‘ 28

MAP CPORDINATES: DATE DRILLED:
GROUNL ELEV.: ORILLED BY:
ORILLING METHOD:
OOREHOLE DEPTH: BORENMOLE DIAMETER:
DEPTH DESCRIPTION OF MATERIALS
40 CLAYEY SILT: Light brown, wet soft, moderately cohesive.
GRAVELLY SAND: Light brown-buff, wet, slightly dense, water
seepage, limestone and quartz gravel.
45 —
LIMESTONE: Blue with black and grey, moist, dense.
50 (Walnut
Formation)

c-11



LITHOLOGIC LOG,

184 29

FIGURE B8-10

UPPER ZONE MONITOR WELL HM-9

MAP COORDINATES: S 1,443 R 4,712

DATE ORILLED: 12-05-82

GROUND ELEV.: 635.7 DRILLED BY: b N
DRILLING METHOD: Flight Auger Southwestern Laboratories, Inc.
BOREHOLE DEPTH: 5.5 feet BOREMOLE DIAMETER: 7 inches
DEPTH 5":&;"5 DESCRIPTION OF MATERIALS
FILL: Gravelly clay, dark brown, moist, cohesive,
no odor.
2 —
4 D —— LIMESTONE: Grey to blue-grey, wet, very dense, no odor.
—— e (Walnut
————— Formation)
e —
om——

Cc-12




LITHOLOGIC LOG,

184 50

FIGURE B-11

UPPER ZONE MONITOR WELL HM-10

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

§ 2,702 R 2,913
643.3

Flight Auger
22 feet

DATE DRILLED: 12-06-82

DRILLED BY:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

OEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

24

FILL:

GRAVELLY SAND:

SHALEY
LIMESTONE:

(Walnut
Formation)

Asphalt and subgrade.

At 1 foot, sandg clay, light brown to black
slightly moist, very fir zones with white
limestone gravel up: to 374-Inch diameter,
glass and metal refuse, slight tar-like odor]

At 2 feet, §lightly moist to moist, firm to
very stiff, zZones with light brown loose
silty sand; zones of red, orange, and brighﬁ
green discdloration, fragments of tar
shingles, black zones_ with appearance .and
odor of burnt charcoal.

At 3 feet, same with no silty sand.

At 6 feet, slightly moist, firm, some gravel,
zones of white and red discoloration, metal
wire and rubber refuse, odor.

At 8 feet, gravelly sand, white and black,
moist, slightly Koose zones of orange,
blue, and green discoioration, no refuse,
no apparent odor.

At 10 feet, gravelly clay, dark brown, moist,
slightly firm, zones of red refuse including
metal wire and glass, musky odor.

At 12 feet, wet, water seepage.

Light brown-buff, wet, slightly dense, fine
to coarse sand consisting of quartz, chert,
and limestone, limestone gravel up to 3/4-
inch diameter, no odor.

At 18 feet, alternating zones of buff and
light brown, wet, dense, gravel up to l-inch
diameter, red-yellow discoloration.

At 19 feet, trace of clay in zones.

Greyish blue-green, saturated, very dense,
trace of clay, zones of dark green no odor.

Cc-13



FIGURE 8-12

184 34

LITHOLOGIC LOG OF MONITOR WELL HM-11 (UPPER ZONE)

MAP COORDINATES: S. -]1B feet; R. 2,103 feet
651.7 feet msl

GROUND ELEV.:

DRILLING METHOD: pjr-rotary with drag bit

DATE DRILLED: 3-28-83

DRILLED BY:

Southwestern Laboratories, Inc.

BOREHOLE DEPTH: 35.5 feet BOREHOLE DIAMETER: 7-3/4 inches
pEPTH | GRATHIC DESCRIPTION OF WATERIALS
O FILL: Asphalt and subgrade.
At ] foot: Gravelly clay, brown, moist to
slightly wet, no odor.
At 2 feet: Gravelly clay, brown, moist,
firm, cohesive, whitish-yellow limestone
3 gravel up to l/4-inch diameter, some chert

CLAY SHALE:
(00%5{ Lsme-
stone

fragments, no visible fossils, some orange
discoloration, no odor apparent.

Lisht buff to brown, moist, firm, some thin

beds of limestone, ng visible fossxls, onL
orange-yellow-brown discoloration, no 0d 8T

(1

= LIMESTONE: Light buff to white, slightly moist, dense,
6 ———— brittle, slightly fossiliferous, some yellpw

e and orange discoloration, trace of clay, npo
— odor.

;;:é;ir At & feet: Limestone becoming more massive,
9 — e with some interbedded clay.

;;}i{;iff At 10 feet: Beds of clay are more numerous,
——— clay is slightly moist to moist, firm, co-
f;¥%ii3 hesive, with orange-brown discoloration.

I e
229/ CLAY: Buf f-brown-green, moist, very firm, cohesivsg,
shaley zones, some interbedded dense lime-
stone, no odor.
At 14 feet: Limestone beds are few.
ls _/
18 Jééé -

SHALEY CLAY: Buff-green with orange hue, slightly moist,
firm, slightly cohesive to cohesive, some
orange discoloration, no odor.

At 19 feet: Thin limestone bed.
At 20 feet: Slightly moist to moist, firm qo
2] — very firm, slightly cohesive, water seepaf
into borehole noted by driller.

— SHALE: Dark prey, moist (?), stiff, brittle, fissi)

—— no fossils visible, limey, no odor.

[ ~— —— ]

|

C~14



FiLURE 8-12

fcon't)

LITHOLOGIC LOG OF
MONITOR WELL HM-11 (UPPER ZONE)

184 32

MAP COORDINATES

GROUND

ELEV.:

DRILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

==
=

:__.'\_
aSma——

33

36

CLAYEY SHALE:

SHELL AGGLOMERATE: Light to dark grey, moist (?), dense, brittlg

{Walnut Formation)

At 26 feer:
fossil shells (mollusks).

Dark grey, moist (?), slightly stiff, brit-
tle,
limey, cohesive clay.

30 feer: Slightly firm to stiff.

At

very fossiliferous (oysters), matrix and
interbeds of calcareous shale and clay.

Slightly dense, some clay, some

fissile, some fossil shells (mollusks

c-15



FIGURE B-13
LITHOLOGIC LOG OF MONITOR WELL

184 33

HM-12 (UPPER ZONE)

MAP COORDINATES: S.~2]1 feet; R. 2,639 feet DATE DRILLED: 3-29-83
GROUND ELEV.: 654.3 feet msl DRILLED BY:
DRILLING METHOD: Air-rotary with drag bit Southwestern Laboratories, Inc.
BOREHOLE DEPTH: 40 feet BOREHOLE OIAMETER: 7-3/4 inches

RAP
DEPTH G foé”c DESCRIPTION OF WMATERIALS

0 FILL: Asphalt and subgrade.

At 2 feet: Silty clay, dark brown, moist,
firm, cohesive, no odor.

3 —

At 4 feet: Color change to medium brown.

Lo SILTY CLAY/ Interbedded; light brown to medium brown

e LIMESTONE: silty clay, moist, slightly firm, slightly
6 Vo (Goodland Lime- cohesive, some brown-orange discoloration;

e e stone) light buff limestone, dense, some fossils

AR ARE, (mollusks), no odor.

JZZZ%Z;%/ At 8 feet: Becoming more moist, some chert,

e e some white-yellow discoloration, no odor.

S V CLAY: Greenish-buff, moist, slightly firm to firm,
cohesive, orange-yellow discoloration,
calcareous, no odor.

15 —%

: ish- f shal cla moiqe,
e ot B L L H T L e
LIMESTONE: brown-orange discoloration, grey limeston
moist (?), dense, fossiliferous” (mollusks],
—— brown discoloration, no odor.
- SHALEY CLAY: Greyish-buff, moist, ©i:.. slightly cohesivd,

21 —d some orange-brown aiscoloration.

At 22 feet: Firm to slightly stiff, no odoq.v

24 —

c-16



FIGURE ©-13 (con't)
LITHOLOGIC LOG OF

MOMITOR WELL HM-12 (UPPER ZONE)

AP COORDINATES

GROUND
DRILLIN

ELEV.:
G METHOD:

BOREHOLE DEPYHK:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH

GRAPHIC

DESCRIPTION OF MATERIALS

24

27
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42 —

.

Greenish-buff, moist, firm to slightly
stiff, slightly cohesive, some orange-
brown discoloration, no odor.

CLAY:

From 26 to 28 feet: Some interbedded shale.

At 28 feet: Some interbedded dark grey

clay.

At 30 feet: Becoming shaley.

SHALE: dark grgvf very moist to slightly

MegégT fgrm to Stit slightly cohesive, ca
careous, some interbedded ciay.
SHELL AGGLOMERATE: Light to dark grey, moist (?), dense to very]

(Walnut Formation) dense, very fossiliferous (oysters), matri

and interbeds of calcareous shale and clay}

some pyritization of fossils.

At 38 feet: No visible pyritization.

184 34
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FIGURE B-1¢ 184 35
p L W
LITHOLOGIC LOG OF MONITOR WELL HM-13 (UPPER ZONE)

MAP COORDINATES: S.~9 feet; R. 3,138 feet DATE DRILLED: 3-29-83
GROUND ELEV.:658.1 feet ms} DRILLED B8Y: Southwestern Laboratories,
DRILLING METHOD: pir-rotary with drag bit . Inc.
BOREHOLE DEPTH: 44 feet BOREHOLE DIAMETER: 7-3/4 inches
DEPTH | GRADHIC DESCRIPTION OF MATERIALS
0 SILTY CLAY: Dark brown, moist, firm, cohesive, grass
roots, organic material, no odor.
CLAYEY GRAVELS: Greyish-buff, moist, unconsolidated, weath-
3 ered dense limestone fragments up to
l-inch diameter, fossiliferous (mollusks);
clay is dark brown, slightly firm, slightl:
cohesive, no odor.
At 4 feet: Gravel grading coarser, lime-
stone fragments up to l-1/2-inch diameter,
6 some coarse sand, less clay content.

bl all
AV el ]

SANDY GRAVEL: Greyish-buff gravel and light brown sand,
very moist, loose, weathered limestone
fragments up to l-1/2-inch diameter, fos-
siliferous (mollusks), fine- to - coarse
grained quartz sand.

CLAYEY SILTY SAND: Orange-buff, slightly wet, loose, fine- to
medium-grained quartz sand, sand is well
sorted, sub-angular to sub-rounded, clay

ig slightly firm and slightly cohesive, no

odor.

SILTY SAND: Orange-buff, wet, loose, very fine- to fine-
grained quartz sand, sand is well sorted,
sub-angular to sub-rounded, some clay.

SAND: Orange-buff, slightly wet, loose, very fine-
to fine-grained quartz, well sorted, sub-
angular to sub-rounded, some silt, no odor

At 20 feet: Buff color.

At 22 feer: Buff color with orange hue.

Cc-18



FIGUR

£ B-14 (con't)
LITHOLOGIC LOG OF
MONITOR WELL HM-13 (UPPER ZONE)

184 36

M AP COORDINATES:

DATE DRILLED:

GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:
DEPTH GRCC‘)’;'C DESCRIPTION OF MATERIALS
24 At 24 feet: Orange color, very fine- to
medium-grained, no silt.
SAND/GRAVEL: - Iiiterbedded; §tave1 is white-buff-brown,
slightly wet, dense weathered fossiliferou
27 limestone fragments and shell f§a§ment up
to l-inch diameter, some chert rrdgments,
sub-angular to sub-rounded, very goggly
sogted, manganese oxide; sand is butfl,
otherwise same as sand at 24 feet, no odor.
At 28 feet: Some of the finer gravel is
quartz.
30 . )
GRAVEL: Same gravel as at 28 feet except grading
coarser, less sand, some fragments of uellﬂ
gementea sand, more chert fragments, some
iron nodules.
At 32 feet: Some silty clay, clay is slight-
ly firm, slightly cohesive, no odor.
33 —
At 34 feet: No clay.
36 : f}& - SHELL AGGLOMERATE: Medium to dark grey, wet (?), dense, very
=T (Walnut Formation)  fossiliferous (oysters), matrix and inter-
2 1~ 1 - beds of calcareous shale and clay.
B S S
~ 1 ~ 1~
T -1 -1
-1 =~ | ~
7= )
39 AT =TT
-~ 1~ 1~
-~ 1 ~ 1~
T~ 1=~
~ 1 ~ 1 ~
~ 1 =
~ ]~ [~
I ~T1 -1
~ 1 =~ 1~
42 T .
T ~ | ~
~ 1 - 1~
T = ~
-~ 1 ~ ] ~
1T =T =1
N NS
45 —
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FIGURE B-15
LITHOLOGIC LOG OF MONITOR WELL 4M-14 (YPPER ZONE)

MAP COORDINATES S.-16 feet; R. 3,793 feet

6ROUND ELEV.:662.9 feet msl

DRILLING METHOD: Air-rotary with drag bit

BOREHOLE DEPTH. 53 feet

DATE DRILLED: 3-30-83
DRILLED BY: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 7-3/4 inches to
41 feet; 5 inches to 58 feet

DEPTH

GRAPKIC

DESCRIPTION OF MATERIALS

RN
RS TREN,
LI,
RV

PRSP YVE SO

SILTY CLAY:

SANDY CLAY:

SILTY CLAYEY
SAND:

SILTY SANDY CLAY:

CLAYEY SAND:

SANDY GRAVEL:

Dark brown, moist, firm to slightly stiff,
slightly cohesive, some limestone gravel,
grass roots.

At 2 feet: Cohesive, no roots, no odor.

Light brown, moist, firm to very firm, sli%h
y cohesive, sand is predeominantly quartz
ragments with some limestone fragments,

some limestone and chert gravel up to l/4-
inch diameter, no odor.

At B feet: Slightly firm to firm; some ligh
buff to white, dense, fossiliferous, sub-
angular, limestone gravel up to 3/4-inch
diameter.

Light buff with orange hue, moist to slightly

t - : - -
we logﬁe. veriiflne to fine-grained qu

sana Wl some mestone sand, clay 1s §

ly cohesive, some caljche, some fossilif-
e¥ous _imeskone anﬁ chert’ gravel up to {/2
inch diameter, no odor.

Light brown, slightly wet to wet, slighc%y
firm to EiIme SLIRE LY (ROUSRL T indEEtne e
sand, some light buff fossiliferous limest
gravel up to l/4~inch diameter.

Light brown, moist, loose, very fine- to fin
grained quartz sand with some limestone sa
slightly cohesive clay, some light buff fo
siliferous limestone gravel up to l/4-inch
diameter.

At 18 feet: Sand is very fine- to medium-
grained, some of the sand and gravel is wh

Light brown overall with various other color

moist, loose to slightly dense, fine- to
medium-grained and fine- to coarse-gravel
consisting of limestone and mollusk shell
fragments, sub-angular to angular, mangane

37

ht-

e

pbne

by =

hd,

}ce.

P

be

oxide stains on limestone fragments, trace

of

clay. c-20



FIGURE B-15

LITHOLOGIC

{con't)
£LOG OF

MONITOR WELL HM-14 (UPPER ZONE)

MAP COORDINATES

GROUND

ELEV.:

DRILLING METHOD:
SOREHOLE DEPTH:

DATE ORILLED:
DRILLED 8Y:

BOREHWOLE DIAMETER:

DEPTH | SRATHIC DESCRIPTION OF WATERIALS
27 —
At 28 feet: Higher clay content.
30 — At 30 feet: Smaller sand to gravel ratio.
At 32 feet: Very fine- to medium-grained
33 sand, subrounded to subangular, gravel
up to 2-inch diameter.
36 -1
39 —
At 40 feet: Gravel is light grey.
X At 42 feet: Medium- to coarse-grained sand|
42 i Y e increasing content of chert fragments.
1'1 - f;I SHELL AGGLOM- Medium to dark grey, wet, dense, very fossil
~ 1T -1 = ERATE: iferous (oysters),matrix and interbeds of
4= L {(Walnut Formation) calcareous shale and clay, no odor.
-] ~
- 1 ~ '~
——T——7
45 T =T=1
-~ ] =~ ] ~
T =1 -1
~ 1~ 1=
T -1 =
- 1 ~ -~
P N |
-~ | ~ ] ~
e
48 = 1;1

184 38
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FICURE B-15
LITHULOGIC LOG OF
MONITOR WELL HM-14 (UPPER ZONE)

{con't)

AP COORDINATES
GROUND ELEV.:

ORILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREKOLE DIAMETER:

DEPTH

GRAPKHIC
LOG

DESCRIPTION OF MATERIALS

48

51

54

57

60

SHALE: Medium to dark grey, wet, stiff, brittle,

fissile, calcareous, some fossils (oysters

At 54 feet: Very firm to stiff,
fossil content (oysters).

increasing

At 56 feet: Some shell agglomerate.

184 39
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FIGURE B-1h

LITHOLOGIC LOG OF MONITOR WELL HM-15 (UPPER ZONE)

MAP COORDINATES: S. 696 feet; R. 2,735 feet  paTg DRILLED: 3-30-83 to 4-1-83

GROLIND ELEV.: 665.5 feet msl

DRILLED BY: Southwestern Laboratories,

DRILLING METMOD: Air-rotary with drag bit Inc.
BOREMOLE DEPTH: 50 feet BOREMOLE DIAMETER:7-3/4 inches to 38
—— TETs feet; 5 inches to 50 feet
LOG DESCRIPTION OF MATERIALS
0 SILTY CLAY: Dark brown, moist, firm, slightly cohesive,

some fine-grained gravel, grass roots,
organic matter, no odor.

At 2 feet: Medium brown.

SANDY CLAY: Medium brown, moist, firm to stiff, slightly
cohesive, very fine-~grained, sand, some
fine~grained weathered limestone gravel,
trace of caliche.

SANDY GRAVELLY Light to medium brown, moist, firm to very

CLAY: firm, slightly cohesive, very fine- to
fine-grained sand, weathered white lime-
stone gravel up to l-inch diameter, trace
caliche.

SANDY CLAY: . Medium brown, moist, firm to very firm,
sli%htly cohesive, fine-grained _sand con-
sisting  of limestone and shell fragments
with some quartz, some fine-grained weath-~
%red lim stpne gravel up to l-inch diamete

race caliche.
SILTY CLAY: Light brown, moist to v?rx moistg, alighély
irm, cohesive, some Ilhe-grained sdnc,
some 'white weathered limestone gravel up
to 3/4-inch diameter.

At 12 feet: No gravel.

At 14 feet: Some white weathered limestone.

SANDY CLAY: Light brown, moistg, sligh%ly firm, slightly
cohesive, very fin%-to ine-grained sand
some ueaﬁhered buff limestone §rav¢l up to

-inch diameter, limestone is fossilferous
mollusks).

At 18 feet: Slightly wet.

of lim ne and.shells . vi some .cheft a
fnd 1rg§tgoﬁc egfon, sllﬁﬁglv m 1sp, ioo

ragments up to [-[/2-1nC lameter, 'man-
ganeése oxide and red-orange Stalns; sandy
Silt is light brown with orange hue, finée-+
to medium-grained lipestone and shells wid
some quartZ, trace of clay.

GRAVEL/SILTY SAND: Same description as for sample at 20 feet ex
cept gravel is predominantly fine-grained.

GRAVEL/SANDY SILT: Int%rbgdded; gravel isl§reyish—buff fragmengg

h
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FIGURE B-16

(con't)

LITHOLOGIC LOG OF
MONITOR WELL HM-15 (UPPER ZONE)

154 44

MAaP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREMOLE DIAMETER:

RAPHI
DEPTH G o ¢ DESCRIPTION OF WMATERIALS
O Te Ve
28— L

L LS LSS A

45

a8

N
W
\
N

)

RUNUA
Rinilnl

)

%
y

)

gua

]

;
TL)p

A
'

Wy

)Lv

H
]

SHALE:
(Goodland Lime-
stone)

LIMESTONE:

SHALE/CLAY:

SHELL AGGLOMERATE:
(Walnut Forma-
tion)

Light buff, slightly moist, slightly firm,
non-cohesive.

Greyish-buff, slightly moist, dense, fossilAH
iferous (mollusks), interbedded with firm
shale/clay.

Interbedded; light buff, slightly moist,
slightly firm to firm, slightly cohesive,
orange-brown discoloration.

At 38 feet: Dark greyish-buff color.

At 40 feetr: Dparker color, moist, very firm
to dense shale.

Medium to dark grey, moist, dense, very
fossiliferous (oysters), matrix and inter-
beds of calcareous shale and clay.
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FIGURE B-16 (con't) 184 4

LITHOLOGIC LOG OF
MONITOR WELL HM-15 (UPPER ZONE)

MAaAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED 8BY:
DRILLING METHOD:
BOREMOLE DEPTH: BOREHOLE DIAMETER:
DEPTH GR:OPSIC : DESCRIPTION OFf MATERIALS
b — -
=T ~ 1 =
48 -I- 1 Tj
1~ 1 ~ 1
~ 1~ 1 ~
:‘l = x
51—
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FIGURE B-17

LITHOLOGIC LOG OF MONITOR WELL HM-16 (UPPER ZONE)

MAP COORDINATES: S.
GROUND ELEV.:
DRILLING METHOD: Air-rotary with drag bit Inc.

664.2

1,047 feetr; R. 2,793 feet DATE DRILLED: 3-31-83 to 4-1-83

BOREMOLE DEPTH: 50 feet

DRILLED BY: Southwestern Laboratories,

BOREMOLE DIAMETER: 7-3/4 inches

DEPTH

GRAPHIC

DESCRIPTION OF MATERIALS

O

SILTY CLAY:

GRAVELLY CLAY:

SILTY CLAY:

GRAVELLY SANDY
CLAY:

SILTY CLAY:

SANDY GRAVEL:

SILTY CLAY/
CLAYEY SILT:

Dark brown, moist, firw to very firm, slight{
ly cohesive, grass roots, organic matter,
some limestone gravel up to l-inch diametej

At 2 feet: Medium to dark brown, slightly
firm to firm, cohesive trace caliche.

At 4 feet: Medium brown, firm to slightly
stiff.

Medium brown, moist, slightly cohesive, sligh
ly fossiliferous limestone gravel up to
1-1/2-inch diameter, some limestone and
quartz sand.

Light brown, moist, slightly firm, slightly

cohesive, some limestone sand and gravel
with manganese oxide stains, trace caliche

Light b . i i f
R R ive" Jadthered 18RE  ont Brave 1 BNG Y

to l-inch diameter, limestone and quartz
sand.

Light brown, moisg, slightly firm, moderately

cohesive, some 1ne-§raiged uegthfred lime+

tone gravel, some VEry Iine- to Ifine-graig
finestone and quartz sand.

At 16 feet: Light brown to buff, slightly
moist, very firm to stiff, slightly cohesiy
some fine-grained limestone and shell gravd
some fine- to medium-grained sand, orange
and white discoloration, no odor apparent.

At 18 feet: Ligbt brown, moist, firm, some
very fine- to fine-grained limestone and
quar:i sand, some fine-grained limestone
gravel.

Light buff tn o own, slightly moist, logse,
predominantly fine-gralned weathered fossil
iferous limeStone gravel, some gravel up t(
1-1/2-inch diameter, some clay.

Light orange-brown, slightly moist to moist,

slightly firm, some sand, some buff weatheg
limestone gravel up to 1-1/2-inch diameter

184 43
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FIGURE 8-17

(con't) 15¢

LITHOLOGIC LOG OF
MONITOR WELL HM-16 (UPPER ZONE)

MAaP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED:
DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

24
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|
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CLAYEY SAND/ Light orange-brown, moist, loose sand, slight
CLAYEY SILT: ly cohesive clay, very fine- to fine-grainé
sand, trace of gravel.

SILTY SAND: - Light orange-brown, moist, loose, very fine-

to fine-grained quartz sand, trace of grave

At 28 feet: No gravel.

GRAVELLY SILTY Light brown to buff, moist, loose, very fine-
SAND: to fine-grained quartz sand, limestone grav

SHALEY LIMESTONE: Light buff, slightly moist, slightly dense
(Goodland Lime- to dense, fossilferous (mollusks).
stone)

SHALE: Light buff, slightly moist, very firm to
stiff, interbedded fossiliferous limestone

At 36 feet: Light greenish buff, firm to
very firm, orange-brown discoloration,
no odor.

At 38 feet: Dark grey, slightly firm to
very firm, fissile.

At 44 feet: Very firm to stiff.

Shell Agglom- Medium to dark grey, dense, very fossilifero
erate: (oysters), matrix and interbeds of calcar-

(Walnut Formation) €Ous shale and clay.
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FIGURE -B-17

LITHOLOGIC LOC OF
MONITOR WELL HM-16 (UPPER ZONE)

(con't)

184

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
GOREHOLE DEPTH:

DATE ORILLED:
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

o~ 1 o~ |

48—

o | - ]

N N

o~ | o~ ]

N

-1 = 1 =

N S |

51 —
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FIGURE B-

18 184 4g

LITHOLOGIC LOG OF MONITOR WELL HM-17 (UPPER ZONE)

MAaP COORDINATES: S. B84 feet; R. 2,583 feet
GROUND ELEV.: 657.0 feet msl

DRILLING METHOD: Air-rotary with drag bit
BOREHOLE DEPTH: 45 feet

DATE DRILLED: 3-31-83

ORILLED B8Y:Southwestern Laboratories,
Inc. :

BOREMOLE DIAMETER: 7-3/4 inches

RAPH
DEPTH GRAPHIC DESCRIPTION OF MATERIALS

LOG

0 FILL:

Concrete pavement and subgrade.

At 2 feet: Gravel/silty clay, light brown t¢

GRAVEL/SILTY
SAND:

SHALE:
(Goodland-

Limestone)

LIMESTONE/SHALE :

At 8 feet: Gravel/silty sand, light brown tp

Light brown to buff, moist; gravel is slight

Li§ht grey to buff with green hue, moist,

Interbedded; light grey to buff, slightly

buff, moist; gravel is slightly dense, subt
rounded to angular weathered limestone frag-
ments up to 2-1/2-inch diameter; clay is

slightly firm, slightly cohesive; no odor.

buff, moist; gravel is slightly dense,
subrounded to angular, weathered limestone
sand is very fine- to fine-grained quartz
with some limestone; trace of clay.

T

ly dense, subrounded to angular, fine- to
medium-grained weathered limestone; sand

is very fine- to fine-grained quartz with
some limestone; trace of clay.

At 16 feet: Gravel is slightly coarser,.

irm to stiff, slightly cohesive, brown-
orange discoloration, no odor.

T

moist to moist; limestone is dense, fossil
iferous (mollusks), weathered, with manga-
nese oxide stain; shale is firm to stiff,
slightly cohesive, with brown-orange dis-
coloration, no odor.
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FIGURE B-18

(con't)

LITHOLOGIC LOG OF
MONITOR WELL HM-17 (UPPER ZONE)

184 47

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILL=D:
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH

GRAPHKIC

LOG

DESCRIPTION OF MATERIALS

24
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SHALE:

SHELL AGGLOM-
ERATE:
(Walnut Formation)

Dark grey, slightly moist, very firm to
stiff, fissile, some clay.

Medium to dark grey, wet (?), dense, very
fossiliferous (oysters), matrix and inter-
beds of calcareous shale and clay.
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FIGURE B-19

LITHOLOGIC LOG OF MONITOR WELL HM-18 (UPPER ZONE)

MaP COORDINATES S. 2,229 feet.; R. 3,006 feetpare pri1ep: 3-31-83

GROUND ELEV.: 654.5 feet msl

DRILLING METHOD: Air-rotary with drag bit Inc.

BOREHOLE DEPTH: 38 feet

DRILLED BY: Southwestern Laboratories,

BOREHOLE DIAMETER: 7-3/4 inches

nEPTH | GRAPMIC DESCRIPTION OF MATERIALS
0 FILL: Asphalt and subgrade.
At 2 feet: Gravelly clay, brown to black,
moist, slightly firm, limestone gravel u
g g P
3 - to l-inch diameter, yellow-brown discolora-
tion, tar and petroleum odor.
At 4 feet: Silty sandy clay, rusty red, moii
firm, cohesive, trace gravel, slight odor.
6 —
At 8 feet: Silty sand, rusty brown, slightly
9 moist, loose, uniform, very fine- to fine-

SANDY SILT:

SILTY SAND:

GRAVELLY SILTY
SAND:

grained quartz sand.

Tan, slightly moist, loose, uniform, very
fine- to fine-grained quartz sand, trace
of limestone gravel up to 3/4-inch diamete)
no odor.

Darker tan than unit above, moist, loose,
uniform, very fine- to fine-grained quartj
sand.

Tan, moist, loose, uniform, very fine- to
fine-grained quartz sand, limestone grav-
el, zones of cemented silty sand, cal-

careous cement.

Cc-31
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FIGURE B-19

(con't)

L1THULOGIC LOG OF

MONITOR WELL HM-18 (UPPE

R ZONE)

184 49

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH angglc DESCRIPTION OF MATERIALS
24—} M e GRAVEL: Multi-colored, wet, loose; fine- to medium-
grained fragments of mollusk shells, lime-
stone, chert, and quartz; fragments up to
3/4-inch diameter.
At 26 feet: Up to 20% coarse gravel.
27
0 —~ At 30 feet: Up to 40Z coarse gravel.
_l}ill Shell Agglo- Medium to dark grey, wet, dense, very fossild
13 — 1o merate: iferous (oysters), calcareous shale and
L S (Walnut Fomation) clay matrix.
L—I ~ I - I
— 1T
- | o~ ]
I~ 1 =1
- ] ~ | ~
T~ I~
S NS
- s
36 I~ 1 ~1
- ] o~ ] o~
~ 1 ~ 1
=1 =~1-
~ 1 =~ 1
~ 1 ~1-=
L e
39 —
'
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FIGURE B-20
LITHOLOGIC LOG OF MONITOR WELL HM-19 (UPPER ZOME)

MAP COORDINATES

$. 3,192 feet; R. 2,787 feet DATE DRILLED: 4-~]-83

GROUND ELEV.: 644.0 feet msl

DRILLING METHOD: Alr-rotary with drag bit Inc.

BOREHOLE DEPTH:

28 feet

DRILLED BY: Southwestern Laboratories,

BOREMOLE DIAMETER: 7-3/4 inches

P GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

0

SANDY CLAY: slightly cohesive, fissile, fossiliferous
(Goodland Lime- (mollusks), fine- to medium-grained sand,
Stone) no odor.
18 SHELL AGGLOM- Medium to dark grey, slightly moist, dense,
ERATE: very fossiliferous (oysters), matrix and
o1 =1 (Walnut For- interbeds of calcareous, shale and clay.
=T =T mation)
T~ 1 = At 20 feet: Predominantly dark grey shale.
2 Bl
77 At 21.5 feet: Same as unit described at 18
=TT feer.
-1 = 1 -
T T -1
=1 - 1 -~
28t

FILL:

SAND:

SANDY SHALE/

Asphalt and subgrade.

At 2 feet: Sandy clay, medium to dark brown|
moist, slightly firm, slightly cohesive,
rusty red discoloration, trace of lime-
stone gravel up to 1-1/2-inch diameter,
tar- like odor.

At 4 feet: Sandy clay, dark brown, moist,
slighrtly firm to firm, moderately cohesive)
some fine- to medium-grained quartz sand
with some limestone, slight odor.

At 6 feet: Sandy silty clay, dark brownm,
moist, firm, slightly cohesive, orange-yeld
low discoloration, trace of limestone grav+
el, no odor.

At 10 feet: Silty sand, orange-brown, moist
loose, fine~ to medium~grained quartz sand
some cohesive clay, trace of limestone gray
el.

Light tan, slightly moist, loose, well sorteq
subrounded, fine- to medium-grained quartz
sand, trace of weathered limestone gravel
up to l-inch diameter.

Greyish-buff, slightly moist, firm to stiff,
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£IGURE B-20 (con’t)
LITAOLOGIC LOG OF

MONITOR WELL HM-19 (UPPER ZONE) 184 54
MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:

BOREMOLE DEPTH: BOREHOLE DIAMETER:
DEPTH GR::;‘C DESCRIPTION OF MATERIALS
1~ 31 ~_ 1T
24 ~ T ~ 1 ~
1~ 1 ~ 1
~1 ~ 1 ~
1 ~ 1~ 1
~ T ~ 1 ~
~ 1 ~
~  ~n J ~
T ~ 1
~ ] A~ ] ~
27 =
J ~ { ~ 1
-~ ~ 1 ~
—_—
30 —
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FIGURE B-21 154 52
LITHOLOGIC LOG OF MONITOR WELL HM-20 (UPPER ZONE)

MapP COORDINATES: S. 2,943 feet; R. 2,608 feet DATE DRILLED: 4-1-83

GROUND ELEV.: 653.0 feet msl DRILLED BY: Southwestern Laboratories,
DRILLING METHOD: Afr-rotary with drag bit Inc.
BOREHOLE DEPTH: 40 feet BOREHOLE DIAMETER:7-3/4 inches to
I8 feet; 5 inches to 40 feet
DEPTH sncgg:c DESCRIPTION OF MATERIALS
0o FILL: Sandy gravelly clay, wet, slightly firm,

slightly cohesive, limestone gravel up
to 1-1/2-inch diameter, petroleum odor.

At 2 feet: Sandy gravelly clay, dark brown
3 to black, moist, slightly firm, moderately
cohesive, tar-like odor.
At 4 feet: Silty clay, dark grey to brown,
moist, slightly firm, cohesive, trace of
fine-grained limestone gravel, no odor.

6
At 3 feet: Sandy clay, rusty red, moist,
firm, slightly cohesive, fine- to medium~
g — grained quartz sand, some silt-.
12 SAND: Orange-tan, moist, loose, uniform well sort-

ed, subrounded, fine-grained quartz sand,
some silt.

At 14 feet: Tan, slightly moist, very loose,
trace of silt.

IS
At 16 feet: Moist to slightly wet.
18 At 18 feet: Slightly moist.
At 20 feet: Moist to slightly wet, fine- to
medium-grained, trace of clay blebs.
21
At 22 feet: 1'»ier loose, moderately sorted
subrounded to subangular, medium- to coOarss
grained, some coarse sand and fine gravel
24 composed of angular fragments of limestone
and shells.
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FIGURE B-21 {con't)
LITHOLOGIC LOG OF

MONITOR WELL HM-20 (UPPER ZONE) [ge
184 53
MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREMHOLE DEPTH: BOREMHOLE DIAMETER:
DEPTH GR:SS'C DESCRIPTION OF MATERIALS

GRAVELLY SAND: Tan to buff, slightly wet, loose, medium-
to coarse-grained quartz sand, fine- to
medium~-grained gravel composed of lime-
stone and shell fragments.

At 26 feet: Increasing gravel content,

some chert and quartz gravel.

24

At 28 feet: Wet, some clay blebs.

CLAYEY GRAVELLY Light buff to brown, wet, loose, medium-
SAND: to coarse-grained quartz and limestone
sand; fine~ to coarse-grained gravel
composed of mollusk shells, limestone,
quartz, and chert.
SANDY GRAVEL: Buff, wet, loose, fine-grained limestone
gravel, coarse-grained sand, trace of clay

SHELL AGGLOM- Medium to dark grey, wet, dense, weathered,
ERATE: very fossiliferous (oysters), calcareous

% (Walnut Formation) shale and clay matrix.

;

)

L At 36 feet: Unweathered.
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LITHOLOGIC LOG OF MONITOR WELL HM-21 (UPPER ZONE)

F1GURE

B-22-

184 54

MAP COORDINATES. S. 2,948 feet; R. 3,075 feet pavg DRILLED: 4-1-83

GROUND ELEV.: 632,7 feet msl

DRILLING METHOD: Air-rotary with drag bit

BOREHOLE DEPTH: |5 faer

DRILLED BYisogthuestern Laboratories,
nc.

BOREHOLE DIAMETER: 7-3/4 inches

DEPTH | GRAPHIC DESCRIPTION OF MATERIALS
0 FILL: “Silty clay, brown, moist, slightly firm,

’ slightly cohesive, white and orange dis-
coloration, some medium-grained limestone
and quartz sand, trace of fine-grained
limestone gravel, chunks of asphalt, gras4

3 roots.
At 2 feet: Light brown to black, possible
odor.
T =T SHELL AGGLOM- Light buff to brown, moist, dense, wea:hereq
I3 ERATE: very fossiliferous (oysters), matrix and
8 (Walnut Formation) interbeds of calcareous shale and clay,
~ 1 ~1= strong chemical odor.
6 T~1~1
~ 71 ~ ] ~
) I
~ 1 - L~
T -71-=
-] - { =
.
i‘I’II = At 7 feet: Medium to dark grey, unweather
~ T =1~ ’
T =1 =1
9 ~ 1T ~T1 -~
1=
'ﬁl-;-{ )
T —1T-~T
~ ] =1 ~
I -1 ~71
~ 1 ~ ] ~
e
~ ] ~
12 - [~ L~
T =1+
-T'\ { ~
- 1 ~
-~ | -~ ] -~
T -—1-71
-1~ 1-
1o~ 1 =~
-1 ~ [ ~
15 e
18
21
f
24
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LITHOLOGIC LOS OF MONITOR WELL HM-22 (UPPER ZONE)

FIGURE B-23

MaP COORDINATES

GROUND ELEV.:

S. 687 feetr; R.
682.7 feet msl

DRILLING METHOD: Air-rotary with drag bit

4,845

BOREHOLE DEPTH: 55 feet

DATE DRILLED: 5-23~-83
DRILLED BY: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 8 inches

feet

DEPTH | GREPHIC DESCRIPTION OF MATERIALS
Y 257 SILTY G * " . n T
VG S CRAVELLY  Light ke ark brove: Bei8Eeoal gREb [T Eacd
e ] SHALE/CLAY/LIME- In%er édged; Wghe buff to brown, slightly
STONE: moist, dense limestone, firm shale and
-Coodland Lime- clay, weathered, ossiliferous (mollusks),
E;;:EEE;: stone) At 4 feet: Predominantly shale and clay.
5
Ar:<Lj£; At 6 feet: Less weathering, more grey colod.
e
—————— SHALE/CLAY: Interbedded; light grey to brown, slightly
VT moist, slightly firm to slightly stiff,
10 == slightly cohesive, slightly fossiliferous,
o
7 == At 12 feetr: Few thin limestone layers.
7SS/
=
77
15 ===
LA
"‘—\-“_}"
7.
== SHALE: Dark grey, slightly moist, firm, brittle,
— : fissile, no odor.
-

20 SHALEY LIMESTONE: Medium grey, slightly moist, slightly dense
to dense, brittle, slightly fossiliferous
no odor.

25 —

SHALE:

SHALEY CLAY:

SHALEY CLAY/CLAY- Interbedded; dark grey, slightly moist, sli

EY SHALE:

Dark gre slightly moist
firm, Ziight%y czhesive:

ible fossils, no odor.
Dark grey, slightly moist, slightly firm to
firm, slightly cohesive, no fossils vis-

?lightly firm to
issile, no vis-

ible, no odor.
At 30 feet: Slightly fossiliferous (mollus
At 32 feet: Thin beds of limestone, lime~
stone is dark grey and dense). _

iy firm to firm, slightly cohesive, slight
ly fossiliferous (mollusks).
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FIGURE B-23

{con't)

LITHOLOGIC LOG OF 4 o
MONITOR WELL HM-22 (UPPER ZONE) 184 56

MAaP COORDINATES

GROUND ELEV.:

DRILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREMHOLE DIAMETER:

DEPTH

GRAPHIC

LOG

DESCRIPTION OF MATERIALS

40

45

i
50 ~ o 1
a 1 o |
I~ X1 ~ 1
~ I o~
U SN G
~ ] o b -
D S
ot =1 =
~ | ~
-1 ~ ] ~
~ |
55 y S— - _—
—
———
—

At 42 feet: Thin beds of limestone, lime-
stone is dark grey and dense.

SHELL AGGLOMER- Medium to dark grey, dense to very dense,
ATE: very fossiliferous (oysters), matrix and
(Walnut Formation) interbeds of calcareous shale and clay.
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184 57

FIGURE B-24
LITHOLOGIC LOG OF MONITOR VELL HM-23 (U°PER ZONE)

MAP COORDINATES S. 5 feet; R. 4,284 feet DATE DRILLED: 5-23-33 to 5-24-83
GROUND ELEV.: 671.4 feet msl DRILLED BY: Southwestern Laboratories,
DRILLING METHOD: Air-rotary with dfao‘ bit Inc.
BOREHOLE DEPTH: 3] feet BOREHOLE DIAMETER: U inches
DEPTH GRAPHIC DESCRIPTION OF MATERIALS
0 SILTY CLAY: Dagk brown, moist to slightly wet, slightly
irm, slightly cohesive, ttace gravel, roqts
grass.
SANDY CLAY: Medium brown, moist, firm, very slightly co
hesive, trace limestone gravel, no odor.
SANDY GRAVELLY Medium brown, moist, firm, slightly cohesivd,
5 CLAY: weathered limestone gravel.

SILTY CLAY: Light brown, moist to very moist, slightly
firm, slightly cohesive, some weathered

white limestone gravel up to 3/4-inch di-
ameter.

At 8 feetr: Very moist, cohesive, less grav&l.
At 10 feetr: Higher percentage of silt with

some very fine sand, very moist to wet, ng
gravel.

N\ -
NN S X
A AN

RN ) o AR RN §

<\\\\\\\ NN

AR

At 14 feetr: Vet, slightly cohesive.

At 18 feet: Trace gravel.

SAND AND GRAVEL: Light buff to brown, moist to very moist,
loose, coarse-grained, angular to rounded
fragments of weathered limestone and mol-
lusk shells up to 1-1/2-inch diameter, sone
clay, some iron oxide.

At 24 feet: Some iron nodules.

25

30

At 32 feet: Higher clay content, wet.

AR CLAYEY SANDY Light buff to brown, wet, loose, coarse-

bror a2y in . -

*kt?VJHx} GRAVEL: grain-2 rr: jments of weathered limestone
¥

N PSR . .

eI and shells, angular to rounded. iron oxidd
rr'r_/)..'_'/".'( L
40 ;'{:}A;/./.'/

-, e

-
o«
e
%7
yDS%
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FIGURE B-24 (con't)
LITHOLOGIC LOG OF 184 58
MONITOR WELL HM-23 (UPPER ZONE)

MaP COORDINATES: DATE DRILLED:
GROUND ELEV.: ORILLED BY:
ORILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:
! DEPTH GR:&;"C DESCRIPTION OF MATERIALS
40
|
SHELL AGGLOMER- Light to dark grey, slightlv moist to moist]
ATE: very dense, very fossiliferous (oysters),
a5 {Walnut Formation) matrix and interbeds of calcareous shale
and clay.
50
o+
—
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FIGURE B-25

184 39

LITHOLOGIC LOG OF MONITOR WELL HM-24 (UPPER 20NE)

MAP CODRDINATES: S.

185 feet;

GROUND ELEV.: 658 .4 feet ms!

DRILLING METHOD: Air-rotary with drag bit

BOREHOLE DEPTH: 43 feet

R. 2,750 feet

DATE DRILLED® 5-24-83
DRILLED 8Y: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 8 inches

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS
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FILL:

SILTY SANDY CLAY:

CLAYEY SANDY
SILT:

GRAVELLY SAND:

SANDY GRAVEL:
SHALEY CLAY:

(Goodland Lime-
stone)

SHALE:

SHALEY LIMESTONE:

Clay, dark brown, very moist, slightly firm),
slightly cohesive, grass roots, no odor.

At 2 feet: Medium to dark brown.

Light brown, moist, firm, very slightly
cohesive, trace gravel, no odor.

Light brown, slightly moist, slightly loose,
trace limestone gravel up to 3/4-~inch
diameter, no odor.

At 12 feet: Slight chemical odor.

Medium brown; wet; loose; coarse-grained
fragments of quartz, shells, and limestone;
some clay; slight chemical odor.

weathered
very strong

slightly
strong

Light brown to grey, wet, loose,
l%me§tone and shell fragments,
Grgeggéﬁa%u?g?réet. very firm to
stiff, slightly cohesive, very

chemical odor.

Greenish buff, slightly moist, stiff, slight
ly cohesive, very strong chemical odor.

Buff to grey, slightly moist, slightlydense,
brittle, few visible fossils, very slight
odor.

C-42



FlEliRTEdng)Sel teon &)
' ¢ LOG OF .
MONITOR WELL HM-24 {UPPER IONE) 184 GO

MaP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY:

DRILLING METHOD:

BOREHOLE DEPTH: BOREHOLE DIAMETER:

GRAPHI '

DEPTH . Loe'© DESCRIPTION OF WMATERIALS

24 éi%%gg;;i CLAYEY SHALE : Buff to grey with orange-brown discolora-

tion, slightly moist to moist, firm to

stiff, no visible fossils.
At 26 feet: Wet.

CLAY: bark grey, very moist to wet, firm, slight-
ly cohesive, no fossils, no odor.

CLAYEY SHALE: Dark grey, moist, very firm, slightly cohe-
sive, fissile, some orange-brown zones

which cross bedding planes, no fossils.

At 32 feet: Orange-brown color overall.

SHALE: Dark grey, slightly moist, dense, fissile,
brittle, some thin beds of limestone,
slightly fossiliferous, no odor.

M
i

mi
«3

SHELL AGGLOMER- Medium to dark grey, slightly moist, very
ATE: dense, very fossiliferous (oysters),

(Walnut Formation) matrix and interbeds of calcareous shale
and clay.
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FIGURE B-26
LITHOLOGIC LOG OF MONITOR WELL #“M-25 (UPPER ZONE) 184 61

MAaP COORDINATES S. 204 feet; R. 2,460 feet

GROUND ELEV.: 653.7 feet msl

ORILLING METHOD: Air-rotary with drag bit

DATE DRILLED 5-24-83 to 5-25-83

DRILLED BY: Southwestern Laboratories,
Inc.

BOREHOLE DEPTH. 42 feet BOREHOLE DIAMETER: 8 inches
pEPTH | GRATHIC DESCRIPTION OF MATERIALS
0 FILL: Concrete pavement and subgrade.
At | foot: Sandy silt, light brown, moist,
slightly loose, trace clay, vinyl odor.
At 2 feet: Strong vinyl odor.
3
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SILTY SANDY
CLAY:

SANDY CLAYEY
SILT:

SILTY SANDY
CLAY:

SANDY GRAVELLY
CLAY:

SAND AND GRAVEL:

Light brown, moist, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

At 8 feet: Very moist.

At 10 feet: Wet.

Light brown, very moist to wet, slightly
loose, trace gravel up to l-inch diameter,
strong vinyl odor.

Light brown, wet, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

At 16 feet: Medium brown, strong paint
thinner odor.

At 18 feet: Stronger paint thinner odor.

Medium brown, wet, slightly soft to slightly
firm, slightly cohesive, very strong paing
thinner odor.

tlet, loose, coarse-grained limestone sand,
weathered limestone grav.:i wo to 1-1/2-
inch diameter, some clay, very strong
chemical odor. :
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f IGURE B-26

(con't)

LITHOLOGIC LOG OF
MONITOR WELL HM-25 (UPPER ZONE)

MAaP COORDINATES
GROUND ELEV.:
DRILLING METNQD:
BOREHOLE DEPTH:

DATE DRILLED:
ORILLED BY:

BOREHOLE DIAMETER:

GRAPHIC
EPTH LOG DESCRIPTION OF MATERIALS .
24 A SHALEY CLAY: Greenish bufl, verv moist, rirtm CO VEIY |
(Goodland Lime- firm, slightlv cohesive, very strong
stone) chemical odor similar to odor in chemical
pits in Die Yard.
27 —
At 28 feet: Slightly weaker odor.
30 ~ At 30 feet: Orange-brown zones which cross
bedding planes, slight chemical odor.
SHALE: Medium to dark grev, slightly moist, slight}
—— N SLEX, 5 ,
L}E—-——\-j lv dense to dense, brittle, some thin bedg
33 *-1'_"___{:»_{-:]_ of limestone, no fossils, no odor.
T SHELL AGGLOMER- Medium to dark prev, slightly moist, very
'—E—IT’" ATE: dense, verv fossiliferous (ovsters),
T (Walnut Formation) matrix and interbeds of calcareous shale
;q_—iT“ and clay, no odor. 1
38 I
~ 1 ~ 1 =~
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~ ] = 1 =~
) S
- L~ 1=~
) N
-~ 1 ~ ] ~
~ L -1~
39 S S G-
T =T -1
~ ] ~ 1 =
~ 1 .~ 1
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FIGURE B8-27

LITHOLOGIC LOG OF MONITOR

WELL #M-26 (UPPER ZONE)

184 &3

MaP COORDINATES S. 2 528 feer; R. 3,239
GROUND ELEV.: 630.7 feet msl

DRILLING METHOD: Air-rotary with drag bi
BOREMOLE DEPTH: 16 feet

feer DATE DRILLED' 5-25-83
DRILLED BY: Southwestern Laboratories,

t Inc.

BOREHOLE DIAMETER: B8 inches

DEPTH | GRAFMIC DESCRIPTION OF MATERIALS
0 FILL: Clayey sand, light to dark brown, moist,
loose, coarse~grained, poorly sorted,
trace gravel, grass roots, no odor.
SAND AND GRAVEL: Grey-brown, wet, loose, coarse-grained, sub-
3 angular to subrounded, quartz and lime-
stone sand, limestone and shell gravel up
to l~inch diameter, no odor.
At 4 feet: Grading coarser, weathered lime-
stone gravel up to 2-inch diameter.
(S At 6 feet: Slight oil odor.
.-‘& S SHELL AGGLOMERA-~ Medium to dark grey, dense, very fossiliferj
9 T——T—— ATE: T (oysters), matrix and interbeds of calcar
et ‘Walnut Formation)  eous shale and clay.
A—E{ 1—-
- ~ ] =
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T 1=
'~ ~ 1 -
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12 =77
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. FIGURE B-28 )
LITHOLOGIC LOG OF MONITOR WELL HM-27 (UPPER ZONE)

184 64

MAP COORDINATES S. 2,618 feet; R. 3,169 feet paTe DRILLED 5-25-83
631.6 feet msl
DRILLING METHOD: Air-rotary with drag bit

GROU

ND ELEV.:

DRILLED 8Y: Southwestern Laboratories,
Inc.

SBOREMOLE DEPTH: 16 feet BOREHOLE DIAMETER:8 inches
EPTH Gﬂfgguc DESCRIPTION OF MATERIALS
0 TILL: SiTty clay, light brown to black, very moist
slightly firm, slightly cohesive, appears
to be black burnt material, no odor..
At 2 feet: Sand, buff to grey with black
discoloration, wet, loose, fine- to medi-
3 um-grained quartz, well sorted, trace
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SAND AND GRAVEL:

SHELL AGGLOMER-

ATE: .
{(Walnut Formation)

saturated with
odor.

§rav 1. black oil slu
uel/oil, strong fuel

81l

Wet, loose, coarse-grained limestone and
quartz sand, gravel up to 1-1/2-inch di-
ameter, saturated with fuel/oil, very stro
fuel/oil odor.

At 6 feet: Coarser-grained, gravel up to
2-inch diameter, lower percentage of fluid
is fuel/oil.

At 8 feet: Concentration of fuel/oil appear]
to be decreasing.

Medium to dark grey, dense, very fossilifers
(oysters), matrix and interbeds of cal-
careous shale and clay.

us
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FIGURE. B-29 7 184
LITHOLOGIC LOG OF MONITOR WELL HM-28 (UPPER ZONE)

MAP COORDINATES S, 423 feet; R. 2,613 feet DATE DRILLED: 5-25-83 to 5-26-83

GROUND ELEV.- 656.8 feet msl DRILLED BY:Southwestern Laboratories,
DRILLING METHOD: Air-rotary with drag bit Inc.
BOREHOLE DEPTH: 41.5 feet BOREHOLE DIAMETER: 8 inches
DEPTH catggnc DESCRIPTION OF MATERIALS
0 FILL: Sandy clay, light to medium brown, very
moist, slightly firm, slightly cohesive,

trace gravel, grass roots, no odor.

3 —

At 4 feet® Sand and gravel, light buff to
brown, moist, loose, coarse-grained sand,
fine-grained gravel, predominantly lime-
stone and shell fragments, no odor.

(S

SILTY CLAY/CLAYEY Light brown, slightly moist, slightly firm,
SILT: trace sand and gravel, no odor.

N
NN \%

At B feet: Moist to very moist.
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SANDY CLAYEY Light brown, moist, slightly loose, fine-
SILT: to medium-grained sand, trace gravel, no
odor.

SANDY GRAVELLY Light to medium brown, moist to very moist,
CLAY: firm, slightly cohesive, some limestone
gravel, no odor.
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FIGRUE B-29

{(con't)

LITHOLOGIC LOG OF
MONITOR WELL HM-28 (UPPER 20NE) 184 66

MAP COORDINATES
GRQUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED"
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH GRCSS'C DESCRIPTION OF MATERIALS
24 /o SANDY CLAY: Light to medium brown, slightly moist to
moist, slightly firm, slightly cohesive,
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SAND AND GRAVEL:

CLAY/SHALE:
(Goodland Lime-
stone)

SHALE :

SHELL AGGLOMER-
ATE:
(Walnut Formation)

trace gravel, no odor.

Light brown to buff, wet, loose, coarse-
grained, poorly sorted, limestone gravel,

some clay, no odor.

Interbedded; greyish green, moist, very
firm to stiff, slightly cohesive, brown-
orange zones which cross bedding planes,
no odor.

At 32 feet: Wet.

Medium to dark grey, slightly moist, dense,
brittle, fissile, no odor.

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of calcar

eous shale and clay.

pus
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FIGURE B-30
LITHOLOGIC LOG OF MONITOR WELL HM-29 (UPPER ZONE)

184 67

MAaP COORDINATES 'S, 2,906 feet; R. 2,322 feet DATE DRILLED: 5-25-83 to 5-26-83
GROUND ELEV.: 656.9 feet msl DRILLED BY ' goyuthwestern Laboratories,
ORILLING METHOD: Air-rotary with drag bit Inc.

BOREHOLE DEPTH: .4 foat BOREHOLE DIAMETER: 8 inches

DEPTH GRAPHIC

LOG DESCRIPTION OF MATERIALS

0 FILL: Silty gravelly clay, medium brown, slightly
moist, slightly firm, slightly cohesive,
gravel up to 2-inch diameter, grass roots,
no odor.

At 2 feet: Silty clay, rust red, slightly

3 moist, firm, slightly cohesive, trace sand
and fine gravel, no odor.

At 4 feet: Moist, more loose.

6 At 6 feet: Silty sand, light brown with red
hue, slightly moist, loose, moderately
sorted, some clay, no odor.

;$;$§3/$; SILTY SAND: Light buff, slightly moist, loose, very finet

SRR A NS to fine-grained sand, well sorted, no odor

At 10 feet: Some slightly cemented zones,
trace gravel.

At 12 feet: Trace clay.

At 14 feet: Slightly darker color, moist tg
very moist.

At 16 feet: Very moist.

rid '
%ﬂr//}i#;
;5_’;;/4‘-’7
LRLLLILL:

CRRER AR
18 —2z~ ’”’{- At 18-5 to 19 feet: Layer of gravel and
7 cobbles.

155 v
21 _./Y/xr///‘
)/f/x///f
Pl TXPL

At 22 feet: VWet.
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FIGURE B-30 (con't)

LITHOLOZIC LOG OF .
184 g8

MONITOR WeLL HM-29 (yPPER ZONE)

DATE DRILLED
DRILLED BY"

MaP COORDINATES
GROUND ELEV.:
DRILLING METHOD:

BOREHOLE DEPTH: BOREMOLE DIAMETER:

GRAPHIC DESCRIPTION OF MATERIALS

DEPTH LOG
~SANDY STILT: - Light bull to brown, very moilst Lo wet,

24 f .
slightly loose, very fine- to fine-grained
sand, moderately to well sorted, some clayj,

trace gravel, no odor.

Light brown, wet, slightly firm, slightly
cohesive to cohesive, some sand, no odor.

SILTY CLAY:

SANDY GRAVELLY Light to medium brown, wet, slightly firm,
CLAY: slightly cohesive, gravel composed of
limestone and shell fragments, coarse-
grained limestone and quartz sand, no odor.
SAND AND GRAVEL: Medium to light buff-brown, wet, loose,
coarse~grained sand, limestone and mollusk
shell gravel up to l-1/2-inch diameter.

SHALE: Dark grey, wet, dense, brittle, fissile, no

Ei::L = (Walnut Formation)  odor.
SHELL AGGLOMER- Medium to dark grey, dense, very fossiliferpus
ATE: (oysters), matrix and interbeds of calcar

eous shale and clay.
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FIGURE 8-31

LITHOLOGIC LOG OF MONITOR

VELL HM-30 (UPPER ZONE)

154 693

MaP COORDINATES S, 904 fr.; R. 3,051 fr, DATE DRILLED: 5-26-83
6ROUND ELEV.: 668.4 feet msl DRILLED BY:
ORILLING METHMOD: A{r-rotary with drag bit Southwestern Laboratories, Inc.
BOREHOLE DEPTHNM: 54 feet BOREMOLE DIAMETER: 8 inches
GRAPKI
DEPTH Coec DESCRIPTION OF MATERIALS
0 FILL: Silty clay, dark brown, moist, slightly firm

to firm, slightly cohesive, grass roots,
no odor.

At 2 feet: Medium to dark brown, no roots.

At 4 feert: Medium brown, firm, trace sand

5 — and gravel, no odor.

At 6 feet: Sandy clay, ligh o mediup brow
moist, sli htlg firz. sl%gﬁtfy cohesive,
some gravel up to 3/4-inch diameter.

At 8 feer: Sandy gravelly clay, light to
medium brown, very moist slightly firm,
slightly cohesive, gravei up to l%-inch

10 — diameter.

SILTY CLAY:

A I
JAP
RN TN .
k?z(z;(,; CLAYEY SILT:
V /s /2277
O F PN DN

9980
A SILTY SAND/SANDY

25 —frriirens SILT:

CRAREA AN ‘

YITIE CLAYEY SILT:

VIV VS S

ARG
A Yo 885, SILTY GRAVELLY
X%

iy CLAY:

7 SILTY SANDY CLAY:'

e/

|
NN

30

N

by % CLAYEY SAND AND

;622 GRAVEL:
IS SANDY CLAY:

35 ‘“5{?:;I“E:

SILTY SANDY CLAY:

SAND AND GRAVEL:
40

Light brown, very moist, slightly firm
: %?igg H g y

At 10 feer: Wet, limestone gravel -up to
2-inch diameter.

Light brown, wet, slightly firm, veryslight
ly cohesive, trace gravel, no odor.

At 20 feet: Some fine- to medium-grained
sand.

Li%ht buff to brown, very moist, $li§htly
oose, some fine- to medium-grained sand,

trace limestone gravel, no odor.
Light buff to brown, very moist, $li§ht1y

oose, very fine- to_ medium-grained sand,
trace clay and gravel, no odor.

Light buff to brown, very moist, loose, som
sand and gravel, no odor.

g bt L1 ERe BT ¥BRe¥STY, "RESBao R 1N

Li§ht brown, moist, slightly firm, slight-
y cohesive, fine to medium quartz sand,
trace gravel, no odor.

Light brown, very moist, loose, fine to
meg1uT quartz sand, limestone and shell
gravel.

tly cohesive, some gravel, no odor.

Light brown, very moist, slightly firm
slightly cohesive, very fine to medium

sand, trace gravel, no odor.
Light grev to light brown; wet; sli%?tly

o)

¥oose; limestons, quartz, and she
ragmentsS; no odor.
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FIGURE-B-31 (con't) : 184 "0

LITHOLOGIC LOF OF
MONITOR WELL HM-30 (UPPER ZONE)

DATE DRILLED:
DRILLED BY:

MAP COORDINATES
GROUND ELEV.:
DRILLING METHOD:

BOREHOLE DEPTH: BOREHOLE DIAMETER:

DEPTH G“CSg'C DESCRIPTION OF MATERIALS
40 SHALEY CLAY: Greenish grey with zones of rusty brown,
{Goodland Lime- slightly firm to firm, slightly cohesive,
stone) no odor.
f ——= | SHALE: Dark grey, slightly moist, dense, brittle,
45 —‘;\_’\,‘—\1 fissile, no fossils, no odor.
— 1= SHELL AGGLOMER-
B - ATE:
I +1 (Walnut Formation) Medium to dark grey, dense, very fossilifer-
= I{}_ ous (oysters), matrix and interbeds of
50 T -1 -1 calcareous shale and clay.
o
-1 ~ 1 ~
T -1 -1
~ 1 ~ ] ~
T~ T ~1
-~ | ~ { ~
=1 -~ 1
~ 1 ~ [ ~
55 —
7
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LITHOLOGIC LOG OF MONITOR WELL HM-31 (UPPER ZONE)

FIGURE B-32

184 74

MaP COORDINATES S, 4 feetr: R.
647.2 feet msl

DRILLING METHOD: Air-rotarv with drag bit

GROUND ELEV.:

BOREHOLE DEPTH: 4]l feet

1,531 feet

DATE DRiLLED 5-26-83
DRILLED BY: Southwestern Laboratories,
inc.

BOREMOLE DIAMETER: 8 inches

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

0

18

21

24

vt el
{-.;7,..4;'(. A
y <A’ -

FILL:

SILTY CLAY:

CLAYEY SAND AND
GRAVEL:

CLAY:
{Goodland Lime-
stone)

SHALE/LIMESTONE:

SHALE:

Silty clay, light to medium brown, moist,
slightly firm, slightly to moderately
cohesive, trace limestone sand and gravel,
grass roots, no odor.

At 2 feet: Clay, moist, slightly firm,
slightly to moderately cohesive, some
silt, trace gravel, no odor.

At 4 feet: Wet, weathered limestone gravel
up to l-inch diameter.

Medium to dark brown, wer, slightly firm,
moderately cohesive, trace limestone
gravel up to 1/4-inch diameter, no odor.

Light buff to brown, wet, loose, weathered
limestone sand and gravel, cobbles up to
5-inch diameter, no odor.

Greenish grey, moist, very firm, cohesive,
orange-brown zones which cross bedding
planes, no odor.

At 14 feet: Some shaley zones.

Interbedded; light grey, moist, dense lime-
stone, slightly stiff and brittle shale,
no visible fossils.

Medium to dark grey, slightly moist,
slightly dense to dense, brittle, fissile
no odor.
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FIGURE .B-32 (con't)
LITHOLOGIC LOG

OF

184 '72

MONITOR WELL HM-31 (ypPER ZONE)

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH.

DATE DRILLED"
DRILLED BY:

BORENOLE DIAMETER:

GRAPHIC
OEPTH LOG

DESCRIPTION OF MATERIALS

24 =3

27 =
R ——

A0 ~—=—

33 ==

36 ——
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SHALE/LIMESTONE:

SHELL AGGLOMER-
ATE:
(Walnut Formation)

At 28 feet: Clayey in zones.

At 30 feet: Slightly moist.

Interbedded; medium to dark grey, slightly
moist, dense limestone, brittle and fis-
sile shale, clayey in zones, no visible
fossils; no odor.

At 34 feet: Predominantly shale. .

Medium to dark grey, demse, very fossilifer-
ous (oysters), matrix and interbeds of
calcareous shale and clay.
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FIGURE B-32

r
LITHOLOGIC LOG OF MONITOR WELL HM-32 (UPPER ZONE) 18@ ?3
MAP COORDINATES: S. 468 feet; R, 2,997 feet DATE DRILLED: 04/13/84 ]
GROUND ELEV.: h65.2 feet msl DRILLED BY:Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREMOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 46 Feet

DEPTH "’“lfgg'c DESCRIPTION OF MATERIALS

Q FILL: Silty clay, dark brown, moist to very moist, trace
of gravel, firm, cohesive.

ANDY CLAYEY SILT: Orange brown, slightly moist, some gravel, fine
to coarse sand, loose.

3 7, ):/ //,
s |
Vs o7 v SSANDY SILTY Buff to light brown, slightly moist to moist,
S RAVEL :
?fﬁﬁazﬁé : some clay, loose.
'7!§€;$%
DA
6 ILTY CLAYEY Light orange, slightly moist to moist, fine- to
ASAND : coarse-grained, trace gravel. Poorly sorted.

;. fGRAVELLY SAND: Buff to light brown, slightly moist, coarse-
J grained, fine limestone gravel with shell
fragments.

2L ST ASILTY SAND: Light orange, slightly moist, fine- to medium-
ﬁ%*f%%ﬂ grained, trace of clay, some gravel (borehole
SAPARE) contamination?)

XING At 16 feet: Fine- to coarse-grained.

l

15

18 ._..;&

Vv £ A AT
V4110777
ol Ay S 1A
REILETIL

Light grey and light brown, moist, trace of clay

. and gravel, sand medium to coarse-grained.
Z4SILTY CLAY/CLAYEY Light grey and light brown, moist, clay is slightly
SILT: cohesive and slightly firm; contains thin gravel
stringers.

21

24
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71GURE B-33 (con't)
LITHOLOGIC LOG OF J ’
MONITOR WELL HM-32 1@ % ?4
(UPPLR ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHDD: BOREMOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GR&;’:'C DESCRIPTION OF MATERIALS

NN
24 2PN
I
27777
FAAZ
P07

72777 74SILTY CLAY: Light brown, moist, slightly cohesive, firm.
YW

27

SRk
Al
7 AR

*IGRAVELLY SAND: Light grey and light brown, slightly moist fine-
' grained sand with fine limestone gravel, trace
clay, loose.

30 —

. 9 o
;Jﬁpdjj;SILTY SAND AND Light grey and light brogn, m?ist, fine~ to
kv Al GRAVEL medium-grained sand, fine limestone gravel,

Vﬁff;? - loose.
J?rn;&?ﬁ

: Below 34 feet: sand is medium- to coarse-grained,
4 consists predominantly of limestone and shell

; fragments.
A

/]

’

/1

36 —

AL LT
¥ TR0 ,

—T 1 -JSHELL AGGLOMERATE: Medium to dark grey, wet (?), dense, very
T-1-T}(Walnut Formation) fossiliferous (oysters), matrix and interbeds of

T -1 - calcareous shale and clay.

42 -1 =

us —LL7

TOTAL DEPTH 46 FEET

48
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‘+ IGURE 8-34 184 75

LITHOLOGIC LOG OF MONITOR WELL HM-33 (UPPER ZONE)

MAP COORDINATES: S. 1,565 feec; R. 4,213 feet DATE DRILLED: 04/11/84

GROUND ELEV.: .652.2 feet msl DRILLED BY:Southwestern Laboratories,Inc.
DRILLING METHOD: Alr Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREMOLE DEPTH: 28 Feet

OEPTH GRLAOPGH'C ODESCRIPTION OF MATERIALS
FILL: Silty clay and sandy clay, moist to very moist,
0 trace limestone gravel, trace concrete. Clay is
firm, cohesive.
5 —
T Drilling without returns 4~18 feet.
6 —
9 ———d
12 —
15 —
. Base of fill at 18 feet.
18 ;7F CLAY: Grey to green, slightly moist to moist, firm,
é cohesive.
] . .
CLAYEY SHALE: Grey to green, slightly moist, contains some shell
(Goodland fragments.
21 — Limestone)
i-1- SHELL AGGLOMERATE:Light to dark grey, weathered, very fossiliferous
24 it}i;kaf (Walnut Forma- (oysters), matrix and interbeds of calcareous
—\ - 1-1-~] tion) shale of clay.

Cc~58




FIGURE B-34 (con't)
LITHOLOGIC LOG OF
MONITOR WELL HM-33
(UPPER ZONE)

184

76

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH G“::G“'C DESCRIPTION OF MATERIALS

T-1-1

24 ~l~1=-
t~1-1
—T‘TI -
1~1-
ig;?ﬁgi Below 26 feet: Shaley, less weathered.
=T=1

27 - T-1
1-1-

Total Depth 28 feet.
30
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FIGURT B35 184 K

L1THOLOGIC LOG OF MONITOR WELL HM-34 (UPPER ZONE)

MAP COORDINATES:S. 2,131 feet; R. 3,459 fcet pDATE DRILLED: 04/11/84

GROUND ELEV.: £36.6 feet msl DRILLED BY:Southwestern Laboratories, Inc.
DRILLING METHOD: Alr Rotary BOREHOLE DIAMETER: &4 3/4 inches
BOREHOLE DEPTH: 20 Feet

DEPTH GR:&;"C DESCRIPTION OF MATERIALS

0 FILL: Silcy clay, sandy clay, and clay, moist to very
: moist, some sand and gravel, firm, cohesive.

6 ;;?7 CLAY: Pink to orange, moist to very moist, firm, cohesive.
Some rounded limestone coarse sand and fine

gravel, some angular orange-stained weathered

limestone.

7 SANDY SILTY CLAY:Medium brown, moist, some fine angular te rounded

9 —4%% limestone fragments.

777744 SILTY CLAY: Crey, moist, slightly sandy, calcareous.

V277727
V27277
V7777777
V222777
V2777077
12 V2777777

V7222
J
A/
/07
V777
V777777
7
/e
Vs
VA2 7//73

_15 T i]}ii SHELL AGGLOMERATE:Dark grey, moist to wet, very fossiliferous

~ 1 ~1-](Walnut Formation) (oysters), matrix and interbeds of calcareous
-1 ~1 - shale and clay.

18 Lﬁ*&i Below 18 feet: Less Shale.

Toctal Depth 20 Feet.

21 —

REMARKS: Poor rcturns while drilling fill.
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184 '78

FIGURE B-36
LITHOLOGIC LOC OF MONITOR WELL HM-35 (UPPER ZONE)

MAP COORDINATES: S. 2,231 feec;
GROUND ELEV.:
ORILLING METHOD: Alr Rotary
BOREMOLE DEPTH: 20 Feet

R. 3,301 feetpaTe ORiLLED: O04/11/8B4
637.8 feet msl DRILLED BY:Southwestern Laboratories, Inc.
BOREHOLE DIAMETER: & 3/4 inches

DEPTH GRLA:(?'C DESCRIPTION OF MATERIALS
0 FILL: Clay, orange to brown, moist, some sand, some
plant material, cohesive, plastic.
3 —

12

15

18

21

SANDY CLAY: Orange-brown, moist, with some fine limestone
gravel.
CLAY: White to orange, wet, cohesive, contains some
white limestone and shell fragments.
At 14 Feet: Slight odor.
LIMESTONE: Yellow to white, moist, sandy, weathered, very
(Walnut Formation) fossiliferous (oysters).

SHELL AGGLOMERATE: Dark grey, fresh, very fossiliferous (oysters),

matrix and interbeds of calcareous shale and
clay.

Total Depth 20 Feet.

C-61—



184 79
FIGURE B-37
LITHOLOGIC LOG OF MONITOR WELL HM-36 (UPPER ZONE)

MAP COORDINATES: S. 2,375 feet; R. 3,249 feet pave ORILLED: 04/11/84

GROUND ELEV." 634.3 feet msl DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: & 3/4 inches
BOREHOLE DEPTH: 16 Feet

DEPTH GR:::‘C DESCRIPTION OF MATERIALS

CLAY: Medium to dark brown, moist, plastic, cohesive,
with some fine rounded limestone gravel.

SANDY CLAY: Medium brown to yellow, moist, fine- to coarse-
grained sand, some fine rounded limestone gravel.

SANDY GRAVEL: Medium brown to white, very moist to wet, some
clay, medium to coarse limestone and quartz
sand. Subangular to moderately rounded gravel,
predominantly limestone, some chert.

4 SANDY CLAY/ Orange-brown, very moist to wet, fine to coarse-
CLAYEY SAND: grained, some fine limestone gravel.
SANDY GRAVEL: Medium brown to yellow, very moist to wet, fine-

to coarse-grained sand, subangular to moderately
rounded gravel, predominantly limestone, some
chert.
SHELL AGGLOMERATE:Dark grey, very fossiliferous (oysters), matrix
(Walnut Formation) and interbeds of calcareous shale and clay.

Below 14 Feet: Less Shale.

Total Depth 16 Feet.

18 —
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184 5o
FIGURE B-3&
LITHOLOGIC 1.0G OF MONITOR WELL HM-37 (UPPER ZONE)

MaP COORDINATES:S. 2,779 feet; R. 3,193 feet DATE DRILLED: 04/11/84

GROUND ELEV.: 632 0 feer msl ORILLED BY:Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREMOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 12 Feet

DEPTH GR&;’G"'C DESCRIPTION OF MATERIALS

FILL: Clay, light brown to orange, moist, some sand,
some white clay, some plant material.

-J§¥;3$§44 CLAYEY GRAVEL: Grey to yellow, moist, sub-angular to slightly
3 rounded, predominantly limestone.

SANDY CLAY: Dark brown, very moist to wet, contains much
limestone gravel.

+4+1 - SHELL AGGLOMERATE: Medium to dark-grey, very fossiliferous (oysters),
~ ijrl (Walnut Formation) matrix and interbeds of calcareous shale and
—T clay.

12 Total Depth 12 Feet.




FIGURE B8-29

m G1C T OF 1 - P - . A
LITHOLO LOG OF MONITOR WELL HM-38 (UPPER ZONE) 18,_1 ’::;1

MaP COORDINATES:S. 2,970 feet; R. 3 154 feet paTe DRiLLED: O&4/11/84

GROUND ELEV: ©28.3 feet msli

DRILLING METHOD: Air Rotary

DRILLED BY: Southwestern Laboratories,lnc.
BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 25 Feet
oepTH | ONGG DESCRIPTION OF MATERIALS

0 FILL: Gravelly clay, dark brown to black, slightly moist,
firm. Gravel is weathered limestone.

FILL: Limestone cobbles and boulders.

3 ———

FILL: Clay, sand, and gravel, light grey to black,
slightly moist to moist, loose. Contains
fragments of asphalt and concrete.

6 —

9 —

12 FILL: Gravelly clay, medium brown, slightly moist to
moist, fine limestone gravel, some asphalt
fragments. Clay slightly firm.

FILL: Sand and gravel, brown, slightly moist, medium tc

- coarse-grained sand, fine limestone gravel.

15 . Some asphalt fragments.

7z 720 ASTLTY SAND: Buff~green, slightly moist, medium to coarse-
AR . :

FIEIVIL grained, some fine limestone gravel, trace of
VS IV &

lrrxrexy i clay.

Ptk >y s

18 DLV,

D i ar xS 4CLAYEY SAND AND Buff-green, slightly moist, medium to coarse lime-
5;?’4{ GRAVEL: stone and quartz sand, fine limestone gravel.
V/f.{éli
42
“igfj;f SHELL AGGLOMERATE: Medium grey, dense, slightly weathered, very
T ~T1-1](Walnut Formation) fossiliferous (oysters), matrix and interbeds
21 ~l=1- of calcareous shale and clay.
~1T=-T
-I-T1-
-1 =T
~1- r-
~T-1
25 %1%4:- Total Depth 25 Feect.
~ ] =1 ~
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FIGURE B8-40
LITHOLOCGIC LOG OF MONITOR WELL HM-39 (UPPER ZONE)

184 82

MAP COORDINATES:S. 3,234 fecet; R. 3,062 feet parTe DRILLED: 04/11/84
GROUND ELEV.: 631.4 feet msl ORILLED BY: Southwestern Laboratories,Inc.

ORILLING METHOD: Alr Rotary BOREHOLE DIAMETER: & 3/4 inches
BOREHOLE DEPTM: 14 Feet

GRAPHIC
DEPTH LOG DESCRIPTION OF MATERIALS

0 FILL: Gravelly clay/clayey gravel, tan to orange,
slightly moist to moist, contains plant
material.

FILL: Silty clayey sand, medium to dark brown, slightly

3 — moist, some limestone gravel. Contains some

trash.

1

SHELL AGGLOMERATE: Medium to dark grey, weathered, moist, EossiliferouJ
(Walnut Formation) (oysters), matrix and interbeds of calcareous

and clay.

111
O o HY H)»

1

' H

2 R

"

yHHH O H

0
]

) b4,
v

H

g
g

12— 1=-1-1

=1 -l }Total Depth 14 Feet.

15—




FIGURE B-61 184 &3

LITHOLOGIC LOG OF MONITOR WELI HM-40 (UPPER ZONE)

MAP COORDINATES: S, | 019 feer; R. 3,427 fecr DATE DRILLED:  04/12/84
GROUND ELEV.: 668.2 feet msl DRILLED BY:Spouthwestern Laboratories,lInc.
ODRILLING METHOD: Air Rotary BOREHOLE DIAMETER: &4 3/4 inches
BOREMOLE DEPTH: 53 Feet

RAPM
oepTH | © LQG'C DESCRIPTION OF MATERIALS
0 25/ CLAY: Dark brown to black, moist, brittle, contains

plant material.

N\

gf/ CLAY: Dark brown, moist to very moist, some silt, trace

3 — 1///// of sand, plastic, cohesive.
7
59f::rs

SANDY CLAY: Orange to white, moist, fine sand, contains sub-
angular to subrounded limestone gravel.

SILTY CLAY: Buff to light brown, moist, some fine sand.

Orange, moist, fine-grained, some silt and clay,
well sorted.

Below 14 Feet: Moist to very moist.

Below 18 Feet: Some thin clay interbeds.

SILTY SANDY CLAY: White to light orange, moist, slightly cohesive.
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FIGURE B-41 (con't)

184 84

LLITHOLOGLC LOG OF MONITOR WELL HM-40

(UPPER 70NE)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREMOLE DIAMETER:

RAPHI
pepTH | © l‘_‘gg c DESCRIPTION OF MATERIALS
(-7, %77 ASILTY FINE SAND
7.0 : i i i
24 IRILLTA Orange, moist, some clay, slightly cohesive.

Dy % 7.0 7/
b e v-rs s A
Vrr rer.2.A
Vv L X7/
v rAr 77 A

-—,/'-)./)7'/.' 7
27 SUVEIIY
V2 7 h 7 r 7/
044957

ZASILTY SAND/
S54SANDY SILT:

1SAND :

;§SANDY CGRAVEL:

26 to 28 Feet: More clay, white to orange.

30 to 32 Feet: Less clay, more silt.

Light orange, moist, fine-grained, some silt,

some clay.

Light orange, very moist to wet, fine-grained.

Light orange, very moist to wet, fine~ to
medium grained, trace silt, trace clay.

Increasing coarseness with depth.

Light orange, very moist to wet, medium- to
coarse sand, fine limestone gravel, some
chert.




FIGURE B-41 (con't)
LITHOLOGIC LOGC OF MONITOR WELL HM~-4O
(UPPER ZONE)

184

x
¢

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH cR::glC DESCRIPTION OF MATERIALS
48
SHELL AGGLOMERATE: Dark grey, weathered, friable, clayey, very
(Walnut Formation) fossiliferous (oysters), matrix and interbeds
of calereous shale and clay.
Si
Below 52 Feet: Less weathered.
—— Total Depth 53 Feet.
54 —

c-68 —



FIGURE B-42 184 K&

LITHOLOGIC LOG OF MONITOR WELL HM-41 (UPPER ZONE)

MAP COORDINATES: -

1,560 feet; R. 3,046 feet pare pRiLLED:  04/12/84

GROUND ELEV.: 664.9 feet msl DRILLED BY: Southwestern Laboratories,Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: & 3/4 inches

BOREHOLE DEPTH: 46

feet

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

N

0 T/
S5
0
U057
L0
2555/
G
G20
0707

3 270047
29

T2

5%

CLAY

\i\\\

Uk s 7.0 4. 7 A
Vst 7 77
Vs x 7 27 7-A
V) 7.2 2277 A
Vst L 2/ A
L rs s/ A
Vi v-f /A
L/ 7k 27 r A
YN
12 R PN s
Vs rr7.27 41
V.22 rv/ 7 A
77022 2/
V.0 %74 7.7 4
W /S ol 7
Vv srr v
VA Acv 2L
Vs s2.22.4
V17 2 /1. /]
y;r/(//ﬁ
V777 /AX
1S =L r7rrevd
Vo, 20 £/

18 T Y«r4rs/Y]

V. s/ s 7 A
//fll)/(

57;-/'/-//-'/
——A) 7 Ll X 7]
21 ) 2.r v 7 7 A

PRI
r st v A

/////

//////
7
7%

A
AR

\
X \\\
AN

\N\\§

24

0 #ASILTY CLAY: Dark brown to black, slightly moist to moist,

some sand, trace of fine limestone gravel,
cohesive.

: Light brown to orange, moist to very moist,

slightly sandy, some silt, some limonite
stains, cohesive.

SILTY FINE SAND: Orange, moist, some clay, slightly cohesive.

12 to 14 Feet: Some white sandy clay.

ASILTY CLAY: Light brown to light orange, trace of sand,

slightly cohesive.
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184 87

FIGURE B-42 (con't)
LITHOLOGIC 1.OC OF MONITOR WELL HM-41
(UPPER 7ZONE)

MAP COORDINATES: DATE ORILLED
GROUND ELEV.: DRILLED BY:
ORILLING METHOD: BOREMOLE OIAMETER:

BOREHOLE OEPTH:

OEPTH ca::guc DESCRIPTION OF MATERIALS

Orange, moist, some fine sand, some clay, slightly
cohesive.

24

boi Y ol A

xxnzzwra
27 SRV
L /-pr s s A
Vrre y v/ /A
V2. 400k A
v 7. v
2L TS LY
V-/. 20t 7. A
IAsf A DL A
AR LAY
L s7v v 7.
P DAL

i;;;};5§SILTY SAND: Orange, moist, fine-grained, trace of clay.

SILTY CLAY: Light brown to light orange, moist to very moist,
some sand.

30 — P77

NN

N
AR R L R

33 /)

Below 34 Feet: Very moist to wet.

A T T T TR
T ] ] B
A T T T Y
R T T} ]} Y
AR A

NN

SANDY SILTY CLAY: Orange, very moist to wet, fine-grained sand.

"{GRAVEL: Yellow to orange, wet, fine limestone gravel with
some chert and quartz, some medium to coarse

quartz and limestone sand.

SHELL AGGLOMERATE: Dark grey, weathered, friable, very fossiliferous
(Walnut Formation) (oysters), matrix and interbeds of calcareous
shale and clay.

Total Depth 46 Feert.

48




164 S8

FIGURE B-43
LITHOLOGIC LOG OF MONITOR WELL HM-42 (UPPER ZONE)

MAaP COORDINATES:S. 1,327 feer; R. 3,858 feet pDATE DRILLED: 04/12/84
GROUND ELEV.: ©63.6 feet msl DRILLED BY: Southwestern Laboratories, Inc

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: &4 3/4 inches
BOREHOLE DEPTH: 48 feer

OEPTH GRLA:(';.HC DESCRIPTION OF MATERIALS

RAVELLY SILTY CLAY:Medium brown, moist, firm, cohesive, trace of

0 7
4 limestone gravel.
e
3 7
.
;;'}j/ SILTY SAND AND Light grey and brown, moist, medium- to coarse-
1/1§’JfﬁCRAVEL: grained sand, some clay, fine limestone

e 2747227 1
é;:J'l gravel.

ICLAY : GCreen to grey and buff to orange, moist to very
moist, cohesive, firm to stiff, silcy.

ISAND : Orange to buff, slightly moist, fine-grained, well
sorted, loose.

Below 22 Feet: Medium- to coarse-grained sand, some
fine limestone gravel, loose.




FIGURE B-43 (con't) 184 89

LITHOLOGIC LGC OF MONITOR WELL HM-42
(UPPER 7ZONE)

MAP COORODINATES: DATE ORILLED
GROUND ELEV.: ORILLED BY:
ODRILLING METHOO: . BOREHOLE DIAMETER:

BOREHOLE OEPTH:

DEPTH cafggtc ODESCRIPTION OF MATERIALS
“2t%UL|SANDY GRAVEL: Buff to light orange, moist, medium to coarse
sand, fine limestone gravel, loose.

{SANDY CLAY: Dark grey, wet, slightly cohesive, firm.

*ISANDY SHALE: Dark grey to black, wet (?), slightly dense, some
=~qj(Walnut Formation) shell fragments.

} SHELL AGGLOMERATE: Medium to dark grey, dry (?), dense, very

~ fossiliferous (oysters), matrix and interbeds
1 7%5’ of calcareous shale and clay.

T~] ~]Total Depth 4B Feert.

48

REMARKS: Severe caving conditions 28 to 34 feet.
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184 30

r IGURE B-44

LITHOLOCIC LOG OF MONITOR WELL HM-43 (UPPER ZONE)

MaP COORDINATES: S- 1,083 feet; R. 4,276 feet pare priLLeD: 04/12/84

GROUND ELEV.: 670.3 feet msl DRILLED BySouthwestern Laboratories, Inc.
DRILLING METHOD: Alr Rotary BOREHOLE DIAMETER: &4 3/4 inches
BOREMOLE DEPTH: 22 Feet

pepTH | SRAPHIC DESCRIPTION OF MATERIALS

GRAVELLY CLAY: Dark brown, very moist, very -firm, cohesive, fine
limestone gravel, some plant material.

f————="= LIMESTONE/SHALE: Interbedded. Light grey and light buff, slightly
= (Goodland Limestone) moist (?). Dense limestone, very stiff shale,
— some fossils, weathered.

— 6-12 Feet: Predominantly shale.

12 —— 12-14 Feet: Shale beds are greenish grey and

— orange.

— 14-17 Feet: Predominantly limestone.

SHALE: Medium to dark grey, orange-stained in zones,
— slightly moist (?), very stiff, fissile.

18 — =

Total Depth 22 Feet.

LAAQA
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FIGURE B-45 184 24

LITHOLOGIC LOG OF MONITOR WELL iM-44 (UPPER ZONF)

MaP COORDINATES: S. 781 feet; R. 4,183 feer DATE ORILLED: 04/13/84
GROUND ELEV.: 673.5 feet msl DRILLED B8Y: Southwestern Laboratories,Inc.

ODRILLING METHOD: AlLT Rotary BOREHOLE OIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 40 Feet

DEPTH Gngcmc DESCRIPTION OF MATERIALS
004 SILTY CLAY: Light to dark brown, slightly moist, some fine

g, : .
0 o407 sand, trace of fine gravel, slightly to

754547 moderately cohesive.

A
20,
2/
S
A
v —Y7777%7
U/
e Below 4 Feet: Moist.

! YL
///////’ SILTY CLAY/ Light orange, moist, some fine sand, loose.
V77774 CLAYEY SILT:

/7/7./7/7/7/7/
T/
J
J o
7
V7

CLAY: Buff to tan, moist, slightly silty, trace fine

;i;j;;;ﬁ sand, slightly cohesive.

Below 16 Feet: Less cohesive.

18 V7727224 SILTY SAND/ Medium orange, moist to very moist, ve fine-
VL7 V. 2 7 > 197

4~ 7 /,7vA4 SANDY SILT: grained, some silt, trace of clay.
Vs a7y 7 A

V27 vy 47 v

AN

Vyrris,
D rr2rdv
SRV IEXA
Vs &vs.l v ]
OSSR
— L KPS DS
21 sy s
‘ALY

V.2 ¢SS s ]
Vs /AL 2. A
U7 mrars A
V'l s A X A
safgv LT
VLSS L
s
LSS

22-24 Feet: Very moist to wet, some clay.

24

C—#4



184 92

FIGURE B-45 (con't)
I.LITHOLOGIC LOGC OF MONITOR WELL HM-44
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

pepTy | GRAPHIC DESCRIPTION OF MATERIALS
2% SANDY SILT: Medium orange, very moist, very fine-grained, some
clay.
SILTY CLAY: Medium to dark orange, very moist to wet, trace

sand, loose.

SANDY SILTY CLAY: Medium to dark orange, wet, very fine to fine
sand, trace fine limestone gravel, slightly

cohesive.

GRAVEL: Buff to orange, wet, predominantly limestone,
trace of chert, trace of siltstone, some sandy
clay.

;1*;** LIMESTONE: Buff to yellow, soft, friable, sandy, silty,
—— (Goodland Limestone) slightly fossiliferous (shell fragments),
:;i%i:l shaley in zones.

36 TE==
———=C Below 38 Feet: Grey, hard, fresh, not fossil-
— ferous.

39 ———

Total Depth 40 Feert.

48
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FIGURE B-46
LITHOLOCIC OF MONITOR WELL HM~45 (UPPER ZONE)

MaAP COORDINATES: S. 1,417 feet; R. 2,706 feet paTE ORILLED: 04/13/84
GROUND ELEV.: 660.8 feet msl ORILLED BY: Southwestern Laboratories, Inc J
ORILLING METHOO: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches

BOREMOLE DEPTH: 43 Feet

ODEPTH Gafggic DESCRIPTION OF MATERtALS

0 FILL: Clay and silt, dark brown, moist to very moist
trace of sand and gravel, slightly firm to
firm, cohesive.

SILTY CLAY: Orange, slightly moist to moist, some sand,
trace of gravel, stiff, slightly cohesive,

2
2

% SANDY SILTY CLAY: Light orange, moist, fine to medium sand, trace of
gravel, firm, cohesive.

SANDY GRAVELLY Tan to light orange, moist, fine to medium
CLAY: sand, fine limestone gravel, firm, slightly
cohesive,

- ] SANDY SILT/ Light orange, moist, very fine-grained sand, trace
4 SILTY SAND: of clay.
ZVV(KZ?Z SILTY SAND: Light orange, moist to very moist, very fine- to
/2 7.7. 7 7./ X X . '
7.2 /877 1) fine-grained sand, some fine limestone gravel.
Vsvraro.
25 P OOV

AT AR
‘LSS S
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FIGURE B-46 (con

't)

184 94

LITHOLOGIC LOG OF MONITOR WELL HM=45

(UPPER ZONF)

MaP COORDINATES:

GROUND ELEV.:

DRILLING METHOOD:

BOREHOLE DEPTM:

DATE DRILLED:
DRILLED B8Y:
BOREMHOLE DIAMETER:

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

I
.00 -7
24 VYA

—
27 [ st i A

30 E%#A#i&t

33 7

36 Sz

39

'

1

'f1
)

)
mUsml
T1HWH
e
]

)
g

o~
~nN
I
)

-
]

)
.-)r—'

»
T

1
all

}

CLAYEY SHALE:
(Goodland Limestone)

CLAYEY SHALE/
LIMESTONE:

CLAYEY SHALE:
(Walnut Formation)

LIMESTONE:

SHELL AGGLOMERATE:

TOTAL DEPTH 43 Feet.

24-28 feer: Fine- to coarse-grained sand.

Greenish-buff, moist, stiff, slightly cohesive.

Green shale with orange stains in partings,
slightly moist, stiff, cohesive; thin
interbeds of grey to buff limestone, dense,
wvith no visible fossils.

Below 32 feet: Predominantly shale.

Dark grey, slightly moist (?) stiff, cohesive.

Dark grey, slightly moist (?) dense, fossiliferous
(oysters).

Medium to dark grey, dry (?), dense, very
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.
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FIGURE B-47
LITHOLOGIC LOG OF MONITOR WELL HM-46 (UPPER ZONE)

MAP COORDINATES: S, | 785 feet; R. 3,214 feer OATE ORILLED: 04/14/84

GROUND ELEV.: 657.3 feet msl DRILLED BY:Southwestern Laboratories, Inc.
DRILLING METHOD:  Air Rotary BOREMOLE DIAMETER: & 3/4 inches
BOREHOLE DEPTH: 44 Feet

DEPTH GR]?OP(;"C DESCRIPTION OF MATERIALS

FILL: Cravelly clay, brown, moist to very moist, some
sand, some coarse limestone gravel, some
light grey clay. Some limestone cobbles up
to 10" diameter in borehole.

4 SILTY SAND: Tan to light orange, moist, loose, very fine-
(77 2t A to fine-grained.

V7 Al L
Y/ /v L7 & 2
V00l 7 A
y il rlr A
V-2 8 77,7
V) 72404 A
etk 7 A
V. s vy s 7

12 —Yx77.r724
Bf”(f*f Below 12 feet: Increasing silt content.

VS S LY
v sl 2 r
SINIDOE
= -1 SANDY SILT: Tan to light orange, moist, very fine sand,
well graded and tightly packed.

18 7777774 CLAYEY SILT: Tan to light orange, moist, very fine sand,
AN well graded and tightly packed.

S

ST

U

L./ 277274 SILTY SAND: Tan to light orange, moist, very fine- to fine-

A S .
21,_~;4ﬁ§§72; grained, moderately well sorted, loose.

V. A st A
L2047 A
Vg 1724477
V.1 47277
V277247 4
24 Vs 7L/t A
I rL st s A
ERELL T

Cc-78




FIGURE B-47 (con't)

LITHOLOGIC LOG OF MONITOR WELL HM-46
(UPPER ZONE)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED:
DRILLED BY:
BOREHOLE OIAMETER:

OEPTH GRAPHIC

DESCRIPTION OF MATERIALS

SANDY CLAY/
CLAYEY SAND:

A A AR R,

30 — 777727 SILTY CLAYEY SAND:
LISl L LA
VeI O A%
24P/
L2277
AR
...~ | SAND AND GRAVEL:

AP QVNAIIS AARNNAT NN RARINE AR

SHELL AGGLOMERATE:
(Walnut Formation)

TOTAL DEPTH 44 Feet.

Tan to light orange moist, very fine to fine
quartz sand, firm, slightly cohesive.

Tan to light orange, moist to very moist, very
fine to fine quartz sand.

Buff to brown, wet, coarse quartz and limestone
sand, fine limestone gravel, many shell
fragments, loose.

Dark grey, dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale
and clay.
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~“IGURE B-48
LITHOLOGIC LOGC OF MONITOR WELL HM-47 (UPPER ZONE)

MaP COORDINATES: S. 303 feet; R. 2,033 feet pATE DRILLED: 04/14/84
GROUND ELEV.: 052.2 feet msl DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches

BOREMOLE DEPTH: 36 Feet

DEPTH GRLA&":IC DESCRIPTION OF MATERIALS

FILL: 0-5" concrete.
Sandy clay, light brown to orange, moist,
very fine to fine sand, trace fine limestone
gravel, firm, slightly cohesive.

CLAYEY SILT: Tan to light orange, moist, some very fine to
fine sand, loose.

SANDY CLAY/ Orange brown, moist, medium to coarse sand,
CLAYEY SAND: trace fine limestone gravel, firm, slightly
cohesive.

.~/ SAND AND GRAVEL: Buff to brown, slightly moist to moist, medium
d to coarse sand, fine gravel, trace of clay,
loose.
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fIGURE B-48

{con't)

184 28

LITHOLOGIC 1.OC OF MONITOR WELL HM-47
(UPPER ZONC)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

DATE DRILLED:
ORILLED BY:
BOREHOLE DIAMETER:

BORENOLE DEPTH:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

30—
B e
=
“T-1-
T=T-T
~T~1-
T
36

CLAY:

Greenish-buff with orange stains in zones, moist,
(Goodland Limestone)

trace of silt, weathered, firm, slightly
cohesive.

CLAYEY SHALE:

Dark grey, slightly moist (?), stiff, cohesive.
(Walnut Formation)

LIMESTONE: Dark grey, dense, very silty, brittle, some

fossils.

SHELL AGGLOMERATE: Medium to dark grey, dénse, very fossiliferous

(oysters), matrix and interbeds of
calcareous shale and clay.

TOTAL DEPTH 36 Feet.
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FIGURE B-49
LITHOLOCIC LOG OF MONLTOR WELL HM-48 (UPPER ZONE)

MAP COORDINATES: S. 990 feet; R. 2,277 feet OATE ORILLED: 04/14/84

GROUND ELEV.: 654.2 feet msl
ORILLING METHOD: Ailr Rotary
BOREHOLE DEPTH: 3] Feet

ORILLED Bv:Southwestern Laboratories,lnc.
BOREMOLE DIAMETER: 8 inches

DEPTH GR::G."C DESCRIPTION OF MATERIALS
0 FILL: 0-5" concrete.
Sand, gravel, and clay, light brown, moist
to wet, loose to firm, slightly cohesive.
3 ——

:--] SAND AND GRAVEL:

SILTY SANDY CLAY:

f{-}’."-’f CLAYEY SAND
Kffgﬁ 7“1 AND GRAVEL:

12 —Arvd .

AYIFS
21gvze!
/Zé‘{ﬁg

v o4

ANMNY

T
A\
S
N
N\
AN

X4 LIMESTONE/SHALE:
> (Goodland Limestone)

2] TR ===

Buff to brown, moist, coarse sand, fine limestone
gravel, trace clay, loose.

Light orange-brown, moist, fine sand, firm,
slightly cohesive.

Light orange-brown, moist, coarse sand, fine
limestone gravel, loose.

At 12 feet: Moist to very moist.

At 14 feetr: WVer.

Interbedded: greenish buff silty limestone with
greenish buff clayey shale layers, moist,
stiff, and dense, no visible fossils.
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r IGURE B-49 (con't)

184120

LITHOLOGIZ LOG OF MONITOR WELL HM-48

(UPPER ZONE)

MAP COORDINATES:
GROUND ELEV.:

ORILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLEP'-
DRILLEOD BY:
BOREHOLE DIAMETER:

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIlALS

24

27 Eéégéié&

S —
L/ CLAY:

1////(Ualnut Formation)

30 =+ TISANDY LIMESTONE:

33 SSSHT0TAL DEPTH 33 Feet.

Dark grey, moist, stiff, slightly cohesive.

Dark grey, dense, brittle, fossiliferous (oysters)
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FIGURE B-50

LITHOLOGIC LOG OF MONITOR WELL HM-49 (UPPER ZONE)

MAP COORDINATES: S. 3,575 feer; R.
GROUND ELEV.: 632.7 feer msl

DRILLING METHOD: Alr Rotary
BOREHOLE DEPTH: 10.5 Feet

2,874 feetpaTE DRILLED: 04/15/84
DRILLED BY:Southwestern Laboratories, Inc.
BOREHOLE DIaMETER: & 3/4 inches

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

0 FILL:

>

%/ CLAY:

~ T =] -] SHELL AGGLOMERATE:
1 ~1- i
T (Walnut Formation)

T-1-1
I
I
-1 -1~
=

9 — 1 ~1=

T-T1-1
I
[=1-1

Gravelly clay, medium to dark brown, moist, some

limestone gravel, firm, slightly cohesive,
some trash (glass, wire).

Brown, moist, some limestone gravel, firm,
cohesive.

Light to dark grey, dense, weathered, fossili-
ferous (oysters), matrix and interbeds of
calcareous shale and clay.

TOTAL DEPTH 10.5 Feet.
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FIGURE B-51-

LITHOLOGIC LOG OF MONITOR WELL HM-50 (UPPER ZONE)

MAP COORDINATES: g; 3,252 feet; R.
GROUND ELEV.: 636.9 feet msl
DRILLING METHOD: Alr Rotary
BOREMOLE DEPTH: 14.5 Feet

2,934 feet DATE DRILLED: 04/15/84

DRILLED By: Southwestern Laboratories,lInc.
BOREHOLE DIAMETER: 4 3/4 inches

RAP
DEPTH | GRAPHIC DESCRIPTION OF MATERIALS
0 FILL: Gravelly clay, brown, slightly moist to moist,
some limestone gravel and cobbles, some trash
(wire, glass).
FILL: Sandy clay, dark brown, tan and greenish buff,
3 — very moist, medium to coarse sand, trace
limestone gravel, firm, cohesive, oil and
tar odor.
6——4
—T ~] =] SHELL AGGLOMERATE: Light grey, slightly moist, weathered, dense,
i?{ &3'- (Walnut Formation) fossiliferous (oysters), matrix and interbeds
1=-1-= of calcareous shale and clay.
~] ~1 -~
9 T~1-~
~ T ~1 -
1-1-
-~ { = -
I1-1-
~] ~1 -
I=~1-
»i— -
12 J=1~
j;_i‘_’ Below 12 feer: Fresh, dark grey, less clay.
~J1~71-
T=1-
-1 -1 -
i~ -
~] =1 =~
|
1 = I D
1~1=1]TOTAL DEPTH 14.5 Feert.
17—
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FIGURE B-52 184113

LITHOLOGIC LOG OF MONITOR WELL HM-=51 (UPPER ZONE)

MAP COORDINATES: 5, 3 557 feet; R. 2,704 fect DATE DRILLED: 04/15/84
-GROUND ELEV.: 639.5 feet msl ODRILLED By: Southwestern Laboratories, Inc.
DRILLING METHOD: Alir Rotary BOREHOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 20 Feet

oepTn | ORAFHIC DESCRIPTION OF MATERIALS
0 FILL: 0-4" asphalrt.
Sandy clay and silty sand, dark brown, very

moist to wet, fine- to medium-~grained sand,
trace fine limestone gravel, loose to firm.

74 SANDY CLAY: Buff-brown, very moist, fine to medium sand,
/ firm, slightly cohesive.

At 7 feet: Driller reports wet gummy clay.

SILTY SANDY CLAY: Greenish-brown, moist, fine sand, slightly
cohesive, firm to stiff.

‘jjjjjjj SILTY CLAY: Greenish-grey, moist, trace of fine sand, stiff

N A slightly cohesive.
Vo
V27277
12 _/f/ —/ %
T~1~1] SHELL AGGLOMERATE: Light grey and brown, very weathered, dense,

~l=1-1(Walnut Formation) fossiliferous (oysters), matrix and interbeds
T -1~ of calcareous shale and clay.

15 ol =N

Below 17 feet: Dark grey, fresh.

‘M1

18 —

) 1l e i) ) )
HHHH?
H'H YD

W D
|

TOTAL DEPTH 20 Feet.
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FIGURE B-53
LITHOLOGIC LOG OF MONITOR WELL iM-52 (UPPER ZONE)

MAP COORDINATES: 5 | 471 feer; R. 2,259 feet DATE DRILLED:  04/15/84
GROUND ELEV.: 654.5 feet msl ORILLED BY:Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches
BOREHOLE DEPTH: 26 Feet
DEPTH GR{_‘&;"C : DESCRIPTION OF MATERIALS
0 FILL: 0-5" concrete.

Gravelly sandy clay, orange brown, very moist
to wvet, some silt, firm, slightly cohesive.

2%27?;?Q481LTY CLAYEY SAND: Tan to orange, moist, very fine- to medium-
[a -7/ oA grained, trace of fine limestone gravel,
.22 7R VA . .

D2 vrre v slightly cohesive.

L Aas

L

'ff’SAND AND GRAVEL: Tan, moist, coarse sand and fine limestone
. gravel, some clay, loose.

18 SANDY LIMESTONE/ Interbedded, greenish grey, slightly moist, dense
XA CLAYEY SHALE: limestone, stiff clayey shale, no visible
LTI T] (Goodland Limestone) fossils.
enEmun
) S 30 €5 6B O

21 —EE

24 T T I T
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FIGURE B-53 (con't)

LITHOLOGIC LOG
(UPPER ZONE)

OF MONITOR WELL HM-52

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

OATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH G“L“:g'c DESCRIPTION OF MATERIALS
24 Below 24 feet: Clayey shale without limestone
interbeds.
oyl 7 rapeytard
TOTAL DEPTH 26 Feect.
27—
— .
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FIGURE B-54 164196

LITHOLOGIC LOC OF MONITOR WELL HM-53 (UPPER ZONE)

MAP COORDINATES: 5 2 5]] feet; R. 2,264 feer DATE ODRILLED:  04/16/8B4

GROUND ELEV.: 654.7 feet msl

DRILLING METHOD: Air Rotary

ORILLED BY: Southwestern Laboratories,Inc.
BOREMHOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 37 Feet
pepTH | CRAPHIC DESCRIPTION OF MATERIALS
0 FILL: 0-5" concrete.
Silty sandy clay, reddish-brown, very moist
to wet, fine to coarse sand, trace limestone
gravel, slightly firm, slightly cohesive.
3 —
LA LTAR . . . . . .
7% %s>rd SILTY SAND: Light brown, moist, fine- to medium-grained, trace
AAS At of fine gravel, loose.
Vrz2rrv« 2
YRALAILY,
VoV S A LA
6 L XLk ,
SAND: Light brown, slightly moist, fine~ to medium-
grained, some silt, loose.
;;55;§¢$ SILTY SAND: Light brown, slightly moist, fine to medium-
L frisry A grained, loose.
9 —LrrsyzA
YINII LY,
RALCLL,
v 72704
V1747774
35555
VDI INY,
s n vt A
[ 277747 A
Vv v 404
12 —rrvzrre
Vg7 27
Ve 22t tr 7 A
/sl p 7
V/v.rars
Ciarers
VrirzZsl7]
ILr{'Iljl .
?¢22§§2£ giﬁ;ELLY SILTY Lig?t brown, moist, fine- to medium- gralned,d
2L AN H i i .
Is ﬁfyyﬁ})f ine limestone gravel, loose, poorly sorte
14 8T
L[ A2r®) 1A
V2.2V Az Y]
e f Vel I, - . o . :
gfégf;f/ CLAYEY SAND: Light brown, very moist, fine~ to medium-grained,
;x»{z)éa trace fine limestone gravel, loose to firm.
LYV
Ve rvs /e A
Lyt v vy 7/
U v 2 7 v
18 —Lrro7vrA
V.2 777
berszy 2./
ek rt 7t A
V. Al IS
|~/ 4 rrv . A
V> 7. / ¥/
s ] SANDS Light brown, wet, medium- to coarse-grained,
trace fine limestone gravel, loose.
21
b SAND AND GRAVEL: Buff to brown, very moist, coarse sand, fine
. limestone gtavel, loose, fuel odor.
24
. .
o

-€-89
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FIGURE B-54 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-53
(UPPER ZONE)

MAP COORDINATES: DATE ORILLED:
GROUND ELEV.: DRILLED BY:
ODRILLING METHOOD: gOREHOLE OIAMETER:

BOREMOLE OEPTH:

DEPTH | GRAPHIC DESCRIPTION OF MATERIALS

LOG

Below 24 feet: Wet, very strong fuel odor.

CLAY: Greenish-grey, wet, stiff, slightly cohesive,
(Goodland Limestone) fuel odor.

SANDY LIMESTONE: Dark grey, dense, fossiliferous (oysters).
) (Walnut Formation)

SHELL AGGLOMERATE: Dark grey, dense, fossiliferous (oysters), matrix
and interbeds of sandy limestone, calcareous
shale and clay.

TOTAL DEPTH 37 Feet.

- c-90




184198
FICLRE 8 55
LITHOLOGIC LOG OF MONITOR WELL HM-54 (UPPER ZONF)

MaAP COORDINATES:S. 3,453 feet; R. 2,299 feet pDATE DRILLED: 04/16/84

GROUND ELEV.: ©30.3 feet msl DRILLED B8Y:Southwestern Laboratories, Inc.
DRILLING METHOO: Air Rotary BOREHOLE DIAMETER: 8 inches

BOREMOLE DEPTH: 27 Feet

DEPTH GR&;’:'C DESCRIPTION OF MATERIALS

0 FILL: 0-5" concrete.
Sand, tan to orange, moist, fine- to medium-
grained, trace of silt.

FILL: Silty sand, tan to orange, very moist to wet,
fine-grained, trace of clay, loose.

{1GRAVELLY SAND: Brown and tan-orange, wet, fine- to coarse-
grained, fine limestone gravel, loose.

12 CLAYEY SHALE: Greenish-grey, moist, weathered, firm to stiff,
(Goodland Limestone) slightly cohesive.
CLAYEY SHALE/ Interbedded: Light grey sandy limestone,
L I FTT 44 SANDY LIMESTONE: weathered, dense, greenish-grey shale,
15 :;gééifz weathered, firm to stiff, slightly cohesive.
om a ok G &2
kD R O lﬂ'lY,
X,
) GRS £3 €1D X &
18 D s o &0 €0 &3
- 18-20 feet: Predominantly clayey shale.
> R 08 a5 &
B S D TR &
P &R 8 vD @
21 2 G
prsdes ) .
CLAYEY SHALE: Dark grey, very stiff, some thin interbecs ot
< (Valnut Formation) fossiliferous sandy limestonc.
24 7
==




FIGURE B-55 (con

't)

184109

LITHULOCIC LOG OF MONITOR WELL HM-54

(UPPER ZONE)

MaP COORDINATES:

GROUND ELEV.:

ORILLING METHOO:
BOREHOLE DEPTH:

DATE ORILLED:
ORILLEOD BY:
BOREHQLE OIAMETER:

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS:

2, T

27

30 7

SHELL AGGLOMERATE: Medium to dark grey, dense, fossiliferous
{(oysters), matrix and interbeds of sandy

TOTAL DEPTH 27 Feet. limestone, calcareous shale and clay.




FIGURE B-56 184130

LITHOLOGIC LOG FOR MONITOR WELL HNM-55 (UPPER ZONE)

MAP COORDINATES: S. 3,453 feet; R. 2,

GROUNDIELEV.: 654 4 feet msl
DRILLING METHOD: Air Rotary

266 fect pATE DRILLED: 04/16/84
DRILLEO BY: Southwestern Laboratories, Inc.
BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 33 Feet
DEPTH “fé'é“c DESCRIPTION OF MATERIALS
0 FILL: 0-5" concrete.

24

SANDY SILTY CLAY:

SILTY CLAY:

SILTY SANDY CLAY:

‘| SANDY GRAVEL:

J SANDY LIMESTONE/

CLAYEY SHAIF.
(Goodland Limestone)

Clayey gravel, light brown, very moist, fine
to medium limestone gravel, loose.

Light brown, moist, fine sand, trace of fine
limestone gravel, firm, slightly cohesvie.

Light brown, moist, some fine sand, trace fine
gravel, very firm, slightly cohesive.

Light brown, moist, fine to medium sand, very
firm, slightly cohesive.

Below 18 Feet: Very moist to wet.

Buff to brown, very moist to wet, coarse sand,
fine limestone gravel, loose.

Interbedded; light grey dense fossiliferous sandy
limestone (with shell fragments); greenish-
grev shale, moist, stiff, slightlv cohesive.




FIGURE 5-56 (con't)
LITHOLOCIC LOC OF MONITOR WELL HM-S55
(UPPER ZONE)

184141

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREMOLE DEPTHM:

OATE DRILLED:
DRILLED 8Y:
BOREHOLE DIAMETER:

30T =I=T1] SHELL AGGLOMERATE:

~I-I-
~T-T
-T-1-
T-T1-
-1 -1~
—l..
- T-1-
33 —
TOTAL DEPTH 33 Feet.
]
—

RAPH!
oepTn | © LOG ¢ DESCRIPTION OF MATERIALS
24 A 24-26 Feet: Predominantly clayey shale, some
orange stains.
27 T
'iﬁr, SANDY LIMESTONE: Light grey, dense, fossiliferous (shell frag-
j;i;; (Walnut Formation) ments), some shaley interbeds.

Buff to light grey, dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone, calcareous shale, and clay.
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FIGURE B-57

LITHOLOGIC LOG OF MONITOR WELL HM-56 (UPPER ZONE)

MaP COORDINATES: S, 2,344 feet; R. 1,561 feetDATE DRILLED:  4/16/84

GROUND ELEV.: 654.9 feet msl
ORILLING METHOD: Air Rotary
BOREHOLE DEPTH: 40 feet

DRILLED BY:Southwestern Laboratories Inc.
BOREHMOLE DIAMETER: 4 3/4 inches

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

FILL:

CLAY:

SANDY GRAVELLY
ACLAY:

CLAY:

SANDY SILTY CLAY:

SILTY CLAY:

Sandy silty clay, dark brown and orange tan, moist,
fine to medium sand, trace of fine gravel,
slightly firm, slightly cohesive.

Dark brown, moist to very moist, some fine sand, -
firm to stiff, cohesive.

Dark brown to light orange, moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Light orange-brown, very moist to wet, very fine
sand, stiff, cohesive.

Light orange-brown, moist, trace fine sand, stiff,
cohesive.

Light orange, very moist, fine to medium sand,
trace fine limestone gravel, very firm,
slightly cohesive.

Below 16 feet:  very moist to wet.

22-24 feet: greenish brown, wet, strong fuel odor.
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FIGURE B-57

1841413

(con't) -

LITHCLOCIC LOC OF MONITOR WELL HM=-S6
(UFPER ZONE)

MaP COORDINATES: OATE ORILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

o]

GRAPHIC

EPTH LOG

DESCRIPTION OF MATERIALS

SANDY CLAY/ Greenish buff and brown, very moist to wet, fine
CLAYEY SAND: to medium sand, trace fine limestone gravel,
firm, slightly cohesive, strong solvent odor.

30 —

33 =

36 ~—tF=

CLAYEY SHALE: Greenish buff with orange-brown stains, moist,
KGoodland Limestone) stiff, slightly cohesive, some thin interbeds
of sandy limestone, solvent odor less strong.

y SANDY LIMESTONE: Light grey, dense, fossiliferous (oysters).

{(Walnut Formation)

SHELL AGGLOMERATE: Medium grey, dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone,
calcareous shale, and clay.

39 ~T1-1-

TOTAL DEPTH 40 feet.
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FIGURE B-58

LITHOLOGIC LOG OF MONITOR WELL HM-57 (UPPER ZONE)

MAP COORDINATES: S. 1,519 feet; R.

GROUND ELEV.:
ORILLING METHOD: Air Rotary

655.4 feet msl

1,562 feetpaTE ODRILLED: 4/17/84
ORILLED BY: Southwestern Laboratories,Inc.

BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTMNM: 39 Feet
oepTH | GRAPHIC DESCRIPTION OF MATERIALS
0 FILL: Clayey sand, medium to dark brown, moist to very
moist, medium- to coarse-grained, some silt.
FILL: Clay and gravel, dark brown, moist, some coarse
3 sand, clay is cohesive, firm.

W

——

5

&

12 4

\\\i

CLAYEY SHALE:

(Goodland Limestone?) coarse sand, some clay

CLAY:

15 slightly plastic.

18 —

21 _///
P CLAYEY SHALE: Yellow brown, Llisatly moist, some silt, some fine
;égg%éﬁE(Coodland Limestone) sand, fissile, contains thin limestone interbeds.
L= )

24—
T T

Brown, some yellow limonite stains, moist, some

Yellow-brown, slightly moist to moist, slightly
silty, brittle.

Below 14 feet: slightly silty, brittle to




FIGURE B-58 (con't)

LITHOLOGIC LOC OF MONITOR WELL HM=57

(UPPER ZONE)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

SANDY LIMESTONE:

SILTY CLAY:

LIMESTONE:
(Walnut Formation)

SHELL AGGLOMERATE:

39

TOTAL DEPTH 39 FEET.

Grey to yellow, slightly moist, fine sand, some
silt, thin bedded, with shaley clay interbeds.

Yellow-brown to dark grey, moist to very moist,
slightly sandy, limonite stained, shaley,
plastic, moderately cohesive.

Dark grey, slightly shaley, contains interbeds
of dark grey clay. -

Light to dark grey, dense, fossiliferous
(oysters) matrix and interbeds of calcareous
shale and clay.
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FIGURE B-59 1
LITHOLOGIC LOC OF MONITOR WELL HM-58 (UPPER ZONE)

MAP COORDINATES:S. 4,079 feer; R. 2,003 feet pare pRiLLED: &/17/84

GROUND ELEV: 653.6 feet msl DRILLED BY:Southwestern Laboratories, Inc
DRILLING METHOD: Alr Rotary BOREMOLE DIAMETER: & 3/4 inches

BOREHOLE DEPTH: 31 feer

pEPTH | GRAPHIC DESCRIPTION OF MATERIALS

LOG

FILL: 0-1.5" concrete.
Sandy clay, sand, and gravel, orange to brown,
moist to very moist.

‘J]SAND AND GRAVEL: Medium brown, wet, medium to coarse sand, fine
limestone gravel, contains blebs of sandy
clay.

7JGRAVELLY CLAY: Light grey and light brown, wet, some coarse sand,

fine limestone gravel, firm, cohesive.

CLAYEY SHALE: Light grey and greenish grey, orange limonite
(Goodland Limestone) stains, very moist, weathered, very firm,

slightly cohesive

LIMESTONE/ Interbedded; light grey dense limestone, light
CLAYEY SHALE: grey and greenish grey shale, moist, stiff.
15 —Z&
/.
18 —pcrmiy
o Below 20 feet: more clayey shale, less limestone.
21— |
————JCLAYEY SHALE: Browm to dark grey, moist, very firm, slightly
> (Walnut Formaction) cohesive.

AT




FIGURE B-59

1£842.17

(con't)
LITHOLOGIC LOC OF MONITOR WELL HM-58
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
ORILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE OEPTH:

DEPTH

GRAPHIC

LOG

ODESCRIPTION OF MATERIALS

2 SRR

b N

HELL AGGLOMERATE: Light to medium grey, dense, fossiliferous

(oysters), matrix and interbeds of sandy

limestone and calcareous shale.

27 — Ll
~1-1-
{~]~1
-] =~ 1 =
=1 -1
-1 -1 ~
T=-1 -1
=TT

30 {’I};L:

T -1
-1 =1 ~
33 —f

[TOTAL DEPTH 31 feect.
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FIGURE B-60

LITHOLOGIC LOG OF MONITOR WELL HM-59 (UPPER ZONE)

MAaP COORDINATES:S, 3,709 feet; R

GROUND ELEV.:
DRILLING METHOD: Ajy Rotary
BOREHOLE DEPTH: 38 Feet

655.2 feet msl

1,563 feer DATE DRILLED: 4/17/84

DRILLED BY SOUTHWESTERN LABORATORIES INC.
BOREHOLE DIAMETER: 4 3/4 inches

pEpTH | ORAPHIC DESCRIPTION OF MATERIALS
0 FILL: Sandy clay, dark brown, very moist, medium sand,
some fine limestone gravel, very firm, slightly
cohesive.
3 -
SN 54 SILTY CLAY: Dark brown, very moist, some sand, fine
j;j;;;; limestone gravel, firm, slightly cohesive.
I,
I,
6 A7
777
I
g/,
LT
U027/ 7/%
U/ 7/7/77%
T2/
;7242ZZ? CLAY/LIMESTONE: Interbedded; orange-brown, moist, firm, cohesive,
9 ———— (Goodland Limestone) with light grey dense silty limestone, some
= —— fossils (shell fragments).
72
7 /
Y
12 2;/ CLAY: Yellow-brown, moist, cohesive, firm. No
;;;;;;;: limestone interbeds.
&fﬁfﬁ;ﬁﬁ 14-16 feet: Some silty clay interbeds.
15 =]
22444 SILTY CLAY: Yellow-brown, slightly moist to moist, trace of
V77777 sand, firm, moderately cohesive.
7000
L/
LS
18 T PSR SILTY SANDY Light-brown, slightly moist, some clay and
777 LIMESTONE : interbeds of clay, brittle, medium-hard.
Tt oty
AT
B 200 SR N &,
D £ 88 At 8
paias
21 » '!]»'!-;l
B 7 ox wr o> o
T 1Y
P ARSI OSS
111'_11:1
v CLAYEY SHALE/ Interbedded; greenish-grey shale 1 .th o ange
o> a0 e SILTY LIMESTONE: limonite stains, moist, stiff, wich light~
24 ' grey silty limestone.
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FIGURE .60 (con't)
LITHOLOCIC LOG OF MONITOR WELL HM-5Y%

(UPPER ZONE)

DATE DORILLED:
DRILLED ByY:
BOREHOLE DIAMETER:

MaP COORDINATES:
GROQUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTHM:

DEPTH Gnﬁxgg'c DESCRIPTION OF . MATERIALS

)

24

V.08 4.008 4
i
TA]}.TJ

27 —

ks L4 S Lab &
> 3 VD W) V]
-~

CLAYEY SHALE: Greenish-grey and orange-brown, moist, stiff,.

% Below 32 feet: very stiff.
t T A '

] SANDY LIMESTONE: Light grey, slightly dense, brittle.

16 T (Walonut Formation)
—T =] -] SHELL AGGLOMERATE: Medium-grey, very dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone and

8 B calcareous shale .

TOTAL DEPTH 38 feet.
39 —
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FIGURE B-61

LITHOLOGIC LOG OF MONITOR WELL HM-60 (UPPER ZONE)

MAP COORDINATES: S. 375 feet; R. 2,370 feet DATE ORILLED: 4/17/84

GROUND ELEV.: 653.8 feet msl
DRILLING METHOD: Air rotary

BOREMOLE DEPTH: 36 feet

DRILLED BY: Southwestern Laboratories Inc.
BOREHMOLE DIAMETER: &4 3/4 inches

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

FILL:

“%//] SANDY CLAY:

: SILTY SANDY CLAY:

7 2soas-8 SANDY CLAYEY
4774 GRAVEL:

| SAND AND GRAVEL:

4 CLAYEY GRAVEL:

2] —/ L1 /.J'y

24 ke //(‘

0-1 foot: concrete.

Clayey sand/sandy clay, medium brown, moist to
very moist, fine- to coarse-grained, some
gravel.

Orange-brown, very moist, very fine to fine
grained sand, firm, slightly cohesive

Light orange-brown, moist to very moist, firm,
slightly cohesive.

Light brown and grey, very moist to wet, medium
to coarse sand, fine to medium gravel.

Light grey and light brown, very moist to wet,
coarse sand, fine gravel, some silt.

Light brown and light grey, moist, trace of fine
to coarse sand, loose, slightly firm, slightly
cohesive.

Below 22 feet: very moist to wet, more clay.
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FIGURE B-61

(con't)

1&4121

LITHOLOCIC LOC OF MONITOR WELL HM=-60
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV. DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER
BOREMOLE DEPTH:
DEFTH | GRAPHIC DESCRIPTION OF MATERIALS
24 Below 24 feet: no sand, silty clay.
27 —
“| SAND AND GRAVEL: Light brown and light grey, very moist to wet,
coarse sand and fine to medium gravel, some
o silt and clay, loose.
30 — SILTY CLAY: Greenish-grey, moist, firm, slightly cohesive.
(Goodland Limestone)
IASANDY LIMESTONE: Medium to dark grey, slightly dense,
33 3 (Walnut Formation) fossiliferous (oysters).
SHELL AGGLOMERATE: Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.
36
TOTAL DEPTH 36 feet.
—




FIGURE B-62 184122
LITHOLOGIC LOC QF MONITOR WFI1 HM-A1 (1IPPER ZONF)

MAP COORDINATES 'S 3 926 feet; R. 2,498 feer DATE DRILLED: 4/17/84

GROUND ELEV.: 653.4 feet msl DRILLED BY:Southwestern Laboratories, Inc
DRILLING METHOD: Afy Rotary BOREHOLE DIAMETER: ¢ 3/4 fnches
BOREHOLE DEPTH: 35 Feet

pEPTH | GRAPHIC DESCRIPTION OF MATERIALS
0 FILL: 0-8'" Concrete
Gravelly clay, dark brown to black, moist to very
moist, fine to medium limestone gravel, some
silt and sand, firm, slightly cohesive.
3 —

FILL: Silcy sandy clay, light orange-brown, very moist,
fine to medium sand, very firm, slightly
cohesive.

6 —
At 6 Feet: 40Z black clay.
9 —

SILTY CLAY: Green and black, moist, some fine sand, very firm,

slightly cohesive, with roots. ’
Below 14 feet: some fossil shell fragments.

Z}SILTY CLAY/ Green, moist, stiff, slightly cohesive, some
dCLAYEY SHALE: fossil shell fragments.
(Goodland Limestone)

Below 18 feet: some thin interbeds of sandy
limestone, fossiliferous.

SILTY SHALE/ Interbedded; medium grey, stiff shale with
LIMESTONE: slightly dense, sandy limestone.

E:igé%EESILTY SHALE: Dark grey, slightly moist, trace of fine sand,

stiff.

24
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FIGURE B-62 (con't) 184123
LITHOLUCICAL LOC OF MONITOR WELL HM-61
(UPPER ZONE)

MaP COORDINATES: DATE DRILLED:
GROUND ELEV: ORILLED BY:
DRILLING METHOQD: BOREHOLE DIAMETER:

BOREMOLE DEPTH:

GRAPHIC

DEPTH LOG DESCRIPTION OF MATERtALS

2

27 —
-
e
-/ v
30 —4
Z
7~
iz dSTLTY SANDY SHALE: Dark grey, stiff.
Pz~ (Walnut Formation)
33 “{ii{‘ SHELL AGGLOMERATE: Dark grey, very dense, fossiliferous (oysters)},
-1 -T- matrix and interbeds of sandy limestone and
L “];;i calcareous shale.
TOTAL DEPTH 35 feect.
36 —

C-106



FIGURE B-63 (con't)

184124

LITHOLOGIC LOG OF MONITOR WELL HM-62

(UPPER ZONE)

MAP COORDINATES:
GROUND ELEV.:

ORILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER-

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

~ Ty
YIS
24 PIII LT,
LYY
V.7 7.0 1-¢ 4 7]
77 11 77 ]
V' v.27.27-7 7]

ST|SANDY SILT/
—r4SILTY SAND:

33—t

}
-,
)
— !
)

al

Lh b b H YD

36

ininknlin

‘I
HorHOY H

;

39

PR
1 THSHELL AGGLOMERATE:  Medium to dark grey, very dense, fossiliferous
~}{(Walnut Formation) (oysters), matrix and interbeds of sandy

TOTAL DEPTH 39 feet.

Light orange-tan, wet, very fine- to fine-grained,
trace of clay.

Buff, grey, and brown, wet, fine to medium
limestone gravel, loose.

limestone and calcareous shale.
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FIGURE B-64 184125
LITHOLOCIC LOC OF MONITOR WELL HM-63 (UPPER ZONE)

MAP COORDINATES: S. 1,952 feet; R. 2,67“ feet DATE DRILLED: &/18/814

GROUND ELEV.: 659.4 feer msl DRILLED By: Southwestern Laboratories, Inc
DRILLING METHOD: Air Rotary BOREHMOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 4O Feet

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

FILL: Asphalt surface.
Clayey gravel, medium to dark brown, moist,
fine to medium limestone gravel, loose.

.
i

RAVELLY SILTY CLAY: Medium brown, moist to very moist, fine limestone
gravel, firm, slightly cohesive.

%
J/BEANDY GRAVELLY CLAY: Light brown, moist, some silt, firm, slightly
cohesive.
'...,.gyaILTY SAND: Light orange to tan, moist, very fine- to fine-
.1-.'.55 grained, well graded, well packed.
DA VYNY
YNy
EAnl AL
AP Below 14 feet: very moist, with some clay.
15 —5H50 050
12800222,
ﬁ/«Z/y(/
VSIS A
L Vvt -1 7°A
V< r 7y Y]
NI,
AL LS
buz/vxnz ’
ARt
18 13235547
o > -.BAND AND GRAVEL: Light brown and buff, very moist, medium to
! coarse sand, fine limestone gravel, some clay
E blebs, loose.
21
o
24 e
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FIGURE B-64 (con't)
LITHOLOCIC LOC OF MONITOR WELL HM-63
(UPPER ZONE)

184126

MaP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED:
DRILLED 8BY:
BOREHOLE OIAMETER:

GRAPHIC
OEPTH LOG

DESCRIPTION OF MATERIALS

/ SANDY GRAVELLY
CLAY:

SAND AND GRAVEL:

3 SANDY LIMESTONE:
] (Goodland Limestone)
CLAYEY SHALE:

4 SANDY CALCAREOQUS
SHALE:
4 (Walnut Formation)

~T=T-] SHELL AGGLOMERATE:

39— 1T

TOTAL DEPTH 40 Feert.

Dark grey, dense, fossiliferous (oysters).

Light brown, very moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Below 26 feet: wet.

Light brown and buff, wet, medium to coarse sand,
fine limestone gravel, some clay blebs, loose.

Medium grey, dense, some silt.

Greenish grey, moist, stiff, slightly cohesive.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

REMARKS: Caving conditions below 20

fect.
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FIGURE B-65 18‘112?

LITHOLOCIC LOC OF MONITOR WELL HM-64 (UPPER ZONE)

maP COORDINATES:S. 3,297 feet; R. 1,918 feer OATE DRILLED: 4/18/84

GROUND ELEV.: 654.8 feet msl ORILLED BY Spouthwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches

BOREMOLE DOEPTH: 38 Feer

DEPTH | ORAPHIC DESCRIPTION OF MATERIALS

LOG

FILL: 0-7" concrete.
Sandy clay, blue-grey, wet, medium sand,
slighely firm, strong solvent or fuel odor.

FILL: Sandy silty clay, medium to dark brown, very moist
3 — to wet, very firm, slightly cohesive, solvent
odor.
7z 1LTY SANDY CLAY: Light orange-brown, moist, slightly cohesive,
23747 stiff, no odor.
72
6 74
5;;;;5 ILTY CLAY: Light orange, brown, and buff, very moist to wet,
;;;;;; trace limestone gravel, very firm, slightly
L cohesive.
LY
20555
T SAND: Light orange, moist to very moist, fine-grained,

some clay, trace limestone gravel, loose.

12 —

Below 14 feet: more gravel.
15 —

18 —
Below 18 feet: medium to coarse sand with some
gravel.
21 —
FFAND AND GRAVEL: Light orange tan, moist, medium to coarse sand,

fine limestone gravel, loose.
24
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FIGURE B-65 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-64

(UPPER ZONE)

maP COORDINATES: DATE ORILLED:
ORILLED BY:

GROUND ELEV.:
ORILLING METHOD" BOREHOLE DIAMETER
BOREHOLE DEPTH:

DEPTH GRL“gG"'C DESCRIPTION OF MATERIALS
10752 | GRAVELLY SAND: Light tan, very moist, medium- to coarse-grainéd
fine limestone gravel, no clay, loose.

sand,

Below 26 feet: wet.

Orange-green and blue-grey, molist, stiff, slightly
cohesive.

30 —Z=5 T cLAYEY SHALE:

o=,
% (Goodland Limestone)

T,LI-L1SANDY LIMESTONE:
~r3(Walnut Formation)

Light grey, slightly dense,.

33

'i D | ‘L-i
36 I =1 = ISHELL AGGLOMERATE: Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy

—j—IA
limestone and calcareous shale.

TOTAL DEPTH 38 Feet.

39 —
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FIGURE B-66
LITHOLOGIC LOG OF MOMITOR WELL HM-A5 (UPPER ZONE)
MAP COORDINATES: $.3722 feet; R.2732 feet DATE DRILLED: 1-4-85
GROUND ELEV.: 634.3 feet ms! DRILLED 8Y: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: /.5"

BOREHMOLE DEPTH:18 ft.

DEPTH GR&;?'C DESCRIPTION OF MATERIALS
0 ASPHALT:
FILL: Clay grey to black, moist, cohesive, strong
solvent odor.
/ CLAY: Clay, brown to grey, moist, cohesive strong
3 __/ solvent odor, greasy texture.
6 — _
LIMEY SHALE,CLAY: Tan, green, moist, fissile, cohesive in part,
(Goodland Formation) < 10% coarse grained.
3 Tan, dry, fissile < 10% coarse grained.
g .
‘-_ = _*'SHELL AGGLOMERATE : Medium to dark grey, very dense fossiliferous
o (oysters)
F—T=T
12 ——'_'if‘
- l -— J -
- ] -
=1 =~ 1 -
— T 1
T
——
— -1 -~
15 L 'i}_
1=
- ;J;—; -
———
-
TOTAL DEPTH 18 FEET.
REMARKS:
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FIGURE B-67
LITHOLOGIC LOG OF MONITOR WELL HM-66 (UPPER ZONE)
MAP COORDINATES: 5.3343 feet; R.2760 feet DATE DRILLED: 1-5-85
GROUND ELEV.: 644.7 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5"

BOREHOLE DEPTH: 21.5 ft.

pEPTH | BRAPHIC ' DESCRIPTION OF MATERIALS
ASPHALT:
SANDY CLAY: Sandy clay, light brown, moist at top, some
coarse sand, cohesive, plastic.
CLAY/SHALE: Tan to grey green, moist,banded, cohesive
(Goodland Formation)
6 —
9 —t
12 —
15 —
LIMESTONE: Tan to white, dry, weathered, very fossili-
18 (Walnut Formation) ferous (oysters).
———— SHELL Agglomerate: Dark grey, fresh, very fossiliferous
T e (oysters), matrix and interbeds of cal-
1= T3 careous shale and clay.
- l:; L -
.
iags===s
TOTAL DEPTH 21.5 FEET.
REMARKS:

- Cc-113
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FIGURE B-68 184131

LITHOLOGIC LOG OF EXPLORATORY BORING HM-67 (UPPER ZONE)

MAaP COORDINATES: 5.1979 feet: R. 578 feet DATE DRILLED: 1-5-85
GROUND ELEV.: 646.7 feet msl ORILLED BY: Soutmmestern Laboratories, [nc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5"

BOREHOLE DEPTH: 82 ft.

GRAPHIC

DEPTH LOG DESCRIPTION OF MATERIALS

SOIL: Black to tan, moist, clayey, with grass and
organic material.

CLAY: Brown, moist, cohesive.

79 SANDY CLAY: Brown, moist, cohesive, some fine gravel
or caliche nodules

At 20 Feet: More sandy.

REMARKS:
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FIGURE B-68 (con't)
LITHOLOGIC LOG OF EXXLORATORY BORING HM-67
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: ORILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTHN:

DEPTH GR&;’;'C DESCRIPTION OF MATERIALS

48

54-60 feet: No returns to surface.

=74 SHALEY CLAY/ Red to grey, slightly fissile, dry to moist,
4 CLAYSTONE : stiff, hard, brittle.

REMARKS:

o C"'lls
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FIGURE B-68 (con't)
LETHOLOGIC LGG OF EXPLORATORY BORING HM-67
(UPPER ZONE)

MaP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:
DEPTH GRS;?m DESCRIPTION OF MATERIALS
72
Below 74 feet: harder; more consolidated.
75 — Some fragments of sandy limestone; some shell
fragments.
78 —
81 —
| TOTAL DEPTH 82 FEET.
REMARKS:
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FIGURE B-69 (con't) . 184134

LiTHULU» L Lub ur MONITOR WELL HM-68
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

oepTH | SRATHIC DESCRIPTION OF MATERIALS
%
24 %/
ILIMESTONE : Dark grey, dry, dense, fossiliferous {oysters).
27 e o
0 ===
=T =T SHELL AGGLOMERATE: Medium tp dark grey, dry, dense, fossili-
— ferous (oysters), matrix and interbeds of
I;J — of calcareous shale and clay.
1 =1
33 IS T
L ~ 1 =
—l - | =
~ 1T -1
=1 ~ ] ~
~J 1 ~ 1
- ] e~ 1 A
I N
D S
i1
36 —r=—T—=7{ TOTAL DEPTH 37 FEET.
[=T=T
REMARKS:
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FIGURE B-70
LITHOLOGIC LOG OF MONITOR WELL HM-69 (UPPER ZONE)
MAP COORDINATES: S.311 feet: R.1033 feet OATE ORILLED: 1-7-85
GROUND ELEV.: 646.9 feet ms! DRILLED BY: Southmesterm Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7 5"
BOREHOLE DEPTH:38 ft.
pEPTH | CRAPHIC DESCRIPTION OF MATERIALS
0 ASPHALT: |
FILL: Brown clay, tan gravel (50%) moist cohesive
some minor sands (<5%).
K —
s "o s 0| GRAVEL: Buff, weathered, dry.
6 —f1nui
5‘.1- b’:
R A
"o 0%
CLAYEY SHALE: Tan brown, moist, stiff, cohesive, fissile,
{Goodland Limestone) minor sand interbeds.
12 —
15 —
18 —]
21 —
24
REMARKS:
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FIGURE B-70 (con't)
L1THOLOGIC LOG OF MONITOR WELL HM-69
(UPPER ZONE)

184138

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: ORILLED BY:
DRILLING METHOD: BOREMOLE DIAMETER:
BOREHOLE DEPTH:
pepTH | CRAFHIC DESCRIPTION OF MATERIALS
24
CALCAREQUS SHALE: Dark grey, dry, stiff, slightly cohesive.
27 —
30
———1 L IMESTONE : Medium to dark grey, dense, very silty, some
33 e fossils.
T—T T
————
%ﬁi 1k.
———
TOTAL DEPTH 38 FEET.
REMARKS:
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FIGURE B-71
LITHOLOGIC LOG OF MONITOR WELL HM-70 (UPPER ZONE)

MAP COORDINATES: 5,738 feet; R.1358 feet DATE DRILLED: 1-8-85

GROUND ELEV.: 652.5 feet ms] DRILLED BY: Southmesterm Laboratories, Inc.
DRILLING METHOD:Air Rotary BOREHOLE DIAMETER: 7 5"

BOREHOLE DEPTH:47 ft.

DEPTH »Gafgé“c DESCRIPTION OF MATERIALS

- —| SOIL:

0 - ST

FILL: Clay, brown, moist, sticky, some gravel and
sand, some organic material.

SANDY CLAY: Tan brown, moist, some sand, cohesive.

12

15

21—

24

REMARKS:
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FIGURE B-71 (con't)

154138

LITHOLOGIC LOG OF MONITOR WELL HM-70

(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:

DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

oepTH | CRASHIC DESCRIPTION OF MATERIALS

20 SV,

Y GRAVELLY CLAY: Tan to buff, moist, some sand.
27— SHALEY CLAY: Tan brown, moist, cohesive, banded
(Goodland Formation)

30 —

33 —

36 —

CLAYEY SHALE: Dark grey, dense, very silty, some fossils

39 (Walnut Formation) (oysters).

42

T~ LIMESTONE : Dark grey, dense, very silty.
25 =
§§§§i;fr

48 TOTAL DEPTH 47FEET.
REMARKS:
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FIGURE B-72
LITHOLOGIC LOG OF MONITOR WELL HM-71 (UPPER ZONE)

mMaP COORDINATES: 5.3358 feet; R.578 feet DATE DRILLED: 1-8-85

GROUND ELEV.: 646.2 feet ms! DRILLED BY: Southwestern Laboratories, [nc.
DRILLING METHOD:Air Rotary BOREHOLE DIAMETER: 7.5"

BOREHOLE DEPTH: 56 ft.

GRAPHIC

DEPTH LOG DESCRIPTION OF MATERIALS
0 FILL: Brown clay and soil, moist, cohesive, some
' coarse sand.
3 —

SANDY CLAY: Tan brown, moist, cohesive, some coarse sand
and gravel {some lost circulation poor re-
turns).

21

24

REMARKS:
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FIGURE B-72 (con't) -
L. I THOLOGIC LOG OF MONITOR WELL HM-71 1841450
(UPPER ZONE)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREMHOLE DEPTHM:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

RAPHI
pepTh | SRESE ¢ DESCRIPTION OF MATERIALS

CLAYEY SHALE Dark Grey, dense, brittle, sandy.
(Walnut Formation)

48

REMARKS:

Cc-123



FIGURE B-72

(con't)

LITHOLOGIC LOG OF MONITOR WELL HM-71
{UPPER ZONE)

184141

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:
DEPTH "’“fé’é“c DESCRIPTION OF MATERIALS
48

51 —

54 —

TOTAL DEPTH 56 FEET.
57 —

REMARKS:

C-124



1854142

FIGURE B-73
LITHOLOGIC LOG OF MONITOR WELL HM-72 (UPPER ZONE)
MAP COORDINATES: 5.4534 feet; R.963 feet DATE DRILLED: 1-9-85
GROUND ELEV.: 651.3 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER:7.5"

BOREMOLE DEPTH: 40 ft¢t.

pepTh | BRAFHIC DESCRIPTION OF MATERIALS

0 FILL: ) Clay,black, moist, very cohesive, some lime-
stone, gravel.

CLAY: Clay,black, moist, very cohesive, some leuses
of limestome gravel and sand.

12 — CLAY: ' Tan to brown, very moist, cohesive, some fine

limestone gravel.

15 —

18 —

A\

24

REMARKS:
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FIGURE B-73 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-72
(UPPER ZONE)

1854143

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREMHOLE DIAMETER:

DESCRIPTION OF MATERIALS

GRAPHRIC
DEPTH Log
>
24 ?277
SHALEY CLAY:
27 —

SANDY SHALE:

LIMESTONE :
(Walnut Formation)

39

TOTAL DEPTH 40 FEET.

a2 —

Green and tan, moist, slightly cohesive,
banded ana fissile.

Light tan to green, calcareous, some limestone.

Dark grey, very dense, fossiliferous {oysters),
some calcareous shale.

REMARKS:
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FIGURE B-74
LITHOLOGIC LOG OF MONITOR WELL HM-73 (UPPER ZONE)
MaP COORDINATES: 5.4962 feet; R.1567 feet DATE DRILLED: 1-9-85
GROUND ELEV.: 654.6 feet ms) DRILLED BY: Southmwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5"
BOREHOLE DEPTH: 45 feet
pepTH | SRAPMIC DESCRIPTION OF MATERIALS
0 CONCRETE:
SANDY CLAY: Black, red brown, slightly moist to dry,
3 cohesive, some coarse sand and gravel.
6
9
12
SILTY CLAY Green tan, slightly moist, cohesive, fissile,
some coarse sand.
15
18
SANDY SHALE: Tan green, dry, weathered some clay, fossili-
21 =~ (Goodland Limestone) ferous (Ammonites and gastropods).
24
REMARKS:
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FIGURE B-74 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-73 | 184145
(UPPER ZONE) '

MAP COORDINATES: DATE DRILLED
GROUND ELEV: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

pepTH | ORAPHIC DESCRIPTION OF MATERIALS
SILTY CLAY: Green tan, dry, fissile, banded.
CALCAREQUS SHALE: Dark grey, dry, dense, brittle, some fossils.
(Walnut Formation)

36— SHELL AGGLOMERATE: Dark Grey, very dense, fossiliferous (oysters)
and interbeds of sandy limestone and cal-
careous shale.
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a5 TOTAL DEPTH 45 FEET.

REMARKS:
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FIGURE B-75 | 1854146

LITHOLOGIC LOG OF MONITOR WELL HM-74 (UPPER Z0ONE)

MaP COORDINATES: 5.4967 feet; R.2020 feet DATE ORILLED: 1-9-85

GROUND ELEV.:653.1 ms| DRILLED 8Y: Southwestern Laboratories, Inc.
DRILLING METHOD:Air Rotary BOREHOLE DIAMETER: 7.5"

BOREHOLE DEPTH: 40 ft.

DEPTH GRC&S”C DESCRIPTION OF MATERIALS
0 CONCRETE:
FILL: Brown red, slightly mgist, cohesive, medium
3 — to coarse sand and gravel.
6 P X 5 s
SHALEY CLAY: Tan to red brown, sl¥ghtly moist, cohesive,
varying amounts of coarse sand and gravel.
g —
12 —
15 —
18 —
21
24
REMARKS:

— Cc-129
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FIGurt B-75 {con't)
LITHOLOGIC LOG OF MONITOR WELL HM-74
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREMOLE DEPTH:
oepTw | GRAFHIC DESCRIPTION OF MATERIALS
24
27 —
30 —
——— LIMESTONE : Tan weathered, dry, fossiliferous (oysters),
33 === (Walnut Formantion) dense.
l’i‘xl;ll
—r———
36 S=———
e
—
3 15— SHELL AGGLOMERATE: Dark grey, very dense, fossiliferous (oysters),
39 =1 matrix and interbeds of sandy limestone and
T =1 calcareous shale.
AJ“ -1- ‘-4
TOTAL DEPTH 40 FEET.
42 —
REMARKS:
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FIGURE B-76
LITHOLOGIC LOG OF MONITOR WELL HM-75 (UPPER ZONE)

MAP COORDINATES: S.4345 feet; R.2255 feet DATE DRILLED: 1-9-85

GROUND ELEV.: §50.0 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE OIAMETER: 7 6%

BOREHOLE DEPTH: 30 ft.

DEPTH Gngé“c DESCRIPTION OF MATERIALS

0 CONCRETE :

4 SANDY CLAY: Tan, dry, cemented brittle.

SILTY CLAY: Green, tan, moist, cohesive, soft, fissile,
(Goodland Formation) some sandy lenses.
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= ~=—] SANDY SHALE: Dark grey, slightly moist, calcareous, fissile,
(Walnut Forma rnm) stiff.

28

REMARKS:
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FIGUKE B-76 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-75
(UPPER ZONE)

1854149

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREMOLE DIAMETER:

GRAPHIC

QEPTH LOG

OESCRIPTION OF MATERIALS

24

27 _ﬁ::...__‘_ 2 =

30— TOTAL DEPTH 30 FEET:

Y

REMARKS:
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FIGURE B-77
LITHOLOGIC LOG OF MONITOR WELL HM-76 (UPPER ZONE)

MAP COORDINATES: S.3629 feet; R.2560 feet DATE DRILLED: 1-10-85
GROUND ELEV.: 652.8 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREMOLE DIAMETER: 7.5"

BOREHOLE DEPTH: 34 ft.

ODEPTH °“f§£“° DESCRIPTION OF MATERIALS
0 CONCRETE:
FILL: Red brown and tan, moist, cohesive, coarse
sand and gravel.
3 —
6 —|
9
12—
15 —
CLAYEY SHALE: Tan and greenish gray, slightly moist,
(Goodland Limestone) cohesive, fissile, firm.
18 —

REMARKS:

- C-133
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FIGURE B-77 (con't)
LITHOLOGIC LOG OF MONITOR WELL HM-76

(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREMOLE DEPTH:
oepTH | GRAFHIC DESCRIPTION OF MATERIALS
24 CALCAREQUS SHALE: Dark grey, dry, brittle, fossiliferous
(Walnut Formation) (oysters)
27 —
30 —
33
TOTAL DEPTH 34 FEET.
36 —
]
—
REMARKS:
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FIGURE B-78
LITHOLOGIC LOG OF MONITOR WELL HM-77 (UPPER ZONE)

MAP COOROINATES: 5.410 feet; R.2331 feet DATE DRILLED: 1-10-85
GROUND ELEV.:653.4 ODRILLED BY: Southwestern Laboratories, Inc.

ODRILLING METHOO: Air Rotary BOREHOLE DIAMETER: 7.5"
BOREHOLE DEPTH: 35 f¢t.

DEPTH Gafgguc DESCRIPTION OF MATERIALS
0 CONCRETE :
SILTY CLAY Tan brown, moist, cohesive, plastic, some
minor coarse sand.
3
/. 2
L/ 2
)
S —
//rr/r/;// /e
7%
/ 7
A
VS SN
/
b/
7
9
12
15
GRAVEL : Tan white, weathered limestone, subangular to
18 subrounded, some sand.
21
24
REMARKS:
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FIGLURE 8-7y

{con't)

184153

LITHOLOGIC LOG OF MONITOR WELL HM-77

(UPPER ZONE

)

BOREHOLE

MAP COORDINATES:
GROUND ELEV:
DRILLING METHOO:

DEPTH:

OATE DRILLED:
DRILLED 8Y:
BOREHOLE OIAMETER:

DEPTH

GRAPHIC

DESCRIPTION OF MATERIALS

24 >

27 |

LOG

30

33

LIMESTONE: - Dark grey, dense, fossiliferous (oysters),
(Walnut Formation) matrix and interbeds of calcareous shale and
clay.

TOTAL DEPTH 35 FEET.

REMARKS:
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FIGURE B-79
LITHOLOGIC LOG OF MONITOR WELL HM-78 (UPPER ZONE)
MAP COORDINATES: §.5656 feet: R.2323 feet DATE DRILLED: 1-11-85
GROUND ELEV.: 644.1 feet ms] DRILLED BY: Southwestern Laboraties, Inc.
DRILLING METHOD: Air Rotary BOREHOLE OIAMETER: /.5"

BOREHOLE DEPTH: 30 ft.

DEPTH Gngg'c DESCRIPTION OF MATERIALS
0 CONCRETE :
ZyvvyyA SILTY CLAY: Red brown, moist, cohesive, some gravel.
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SANDY CLAY: Tan brown, moist, cohesive, trace gravel.
Strong fuel odor.

CLAYEY L IMESTONE White to tan, subangular to subrounded, wet.
= GRAVEL :
za l‘ifll

REMARKS:
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FIGURE B-79 (con't)

LITHOLOGIC LOG OF MONITOR WELL HM-78 18""
(UPPER ZONE)
MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:
pepTH [ CRATHIC DESCRIPTION OF MATERIALS
26 /|
=T =711 SHELL AGGLOMERATE: Light to dark grey, dense, fossiliferous
27 —I—=T—=T71] (Walnut Formation) (oysters), matrix and interbeds of cal-
—T =T careous shale and clay.
-~ | o~
o~ | o~
on §
-{ -;-
=T
30" s
TOTAL DEPTH 30 FEET.
REMARKS:
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FIGURE B-8C
LITHOLOGIC LOG OF MONITOR WELL HM-79 (UPPER ZONE)
MAP COORDINATES: 5.3663 feet; R.1163 feet DATE DRILLED: 1-15-85
GROUND ELEV.: 651.7 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5"
BOREHOLE DEPTH: 42 ft.
pepTH | ORAFHIC DESCRIPTION OF MATERIALS
SILTY CLAY: Brown and black, moist, cohesive, plastic,
some gravel.
3
6
)
SHALEY CLAY: Tan brown, moist, cohesive, plastic, some
weathered limestone fossiliferous gravel
(<10%).
12 —
15—
18 —
21 —
24 —\j

REMARKS:
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FIGURE B-80 (con't) 1844157

LITHOLOGIC LOG OF MONITOR WELL HM-79
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED 8BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

pepTH | GRAPHIC DESCRIPTION OF MATERIALS

24

27 —

30 —

33 —35

GRAVEL : Tan, weathered limestone, wet, rounded to
subrounded, some sand, silt, and clay.

36 —
CLAYEY SHALE: Brown to dark grey, moist, very firm, brittle,
(Walnut Formation) calcareous.
39
T SHELL AGGLOMERATE: Dark grey, dense, fossiliferous (oysters),
C matrix and interbeds of sandy limestone.
“q.
~ ] ~_1
a2 TOTAL DEPTH 42 FEET.
REMARKS:
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FIGURE B-81 184158

LITHOLOGIC LOG OF MONITOR WELL HM-80 (UPPER ZONE)

MAP COORDINATES: S.4734 feet; R.2504 feet DATE DRILLED: 1-15-85
GROUND ELEV.: 647.7 DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5"
BOREHOLE DEPTH: 30 ft.
DEPTH G"Cgé“c DESCRIPTION OF MATERIALS
FILL: Brown and black silty clay, moist, cohesive,
3 plastic some coarse sand and gravel.
6 . i ) o
SHALEY CLAY: Green and tan, moist, cohesive, fissile,
(Goodland Formation) contains sandy interbeds.
9 —]
12 —
15 —
L
18 —
21 —
24
REMARKS:

- C-141



FIGurE B-81 (con't})
LITHOLOGIC LOG OF MONITOR WELL HM-80

(UPPERZONE )

182150

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

CALCAREQUS SHALE:
24 (Walnut Formation)

SHELL AGGLOMERATE
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TOTAL DEPTH 30 FEET:

Dark grey, moist, stiff, some sand.

Dark grey, dense, fossiliferous (oysters)
matrix and interbeds of sandy limestone and
calcareous shale.

REMARKS:

e p—— s
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FIGURE B-82
LITHOLOGIC LOG OF MONITOR WELL HM-81 (UPPER ZONE)
MAP COORDINATES: S.6175 feet; R.2133 feet DATE DRILLED: 1-6-85
GROUND ELEV.: 642.5 feet ms] DRILLED B8Y: Southwestern Laboratories, Inc.
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 7.5 "

BOREHOLE DEPTH: 26 ft.

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

FILL: Silty clay, red brown, moist, cohesive, Some
fine fossiliferous gravel.

40 SILTY CLAY: Tan and brown, moist, cohesive, plastic,
007 fissile, some fine gravel.

12 —27%

CLAYEY SHALE: Light green, greenish grey, moist, cohesive,
15 — (Goodland Lime- firm, plastic, fissile.

stone)
3 SANDY SHALE: Calcareous.

18 L IMESTONE: Medium to dark grey, dense fossiliferous
s — (oysters) matrix and interbeds of sandy
‘ limestone and calcareous shale.

2‘] x - =
— e e
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e

24 ==

REMARKS:
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FIGIRE B-82 (con't)
LITHOLOGIC LOG QF MONITOR WELL HM-81
(UPPER ZONE)

184161

MAP COORDINATES:
GROUND ELEV::

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

26 —— TOTAL DEPTH 26 FEET:

DEPTH G“fé’s"'c DESCRIPTION OF MATERIALS
24 e
r—7 tlﬁ

REMARKS:
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FIGURE B-83
LITHOLOGIC LOG OF MONITOR WELL HM-82 (UPPER ZONE)

1844162

MAP COORDINATES: $.1969 feet; R.578 feet
GROUND ELEV.: 646.7 feet ms]
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 50 ft.

DATE DRILLED:
DRILLED BY: Soutfwestern Laboratories, [nc.
BOREHOLE DIAMETER: 7.5"

pepTH | BRETHC DESCRIPTION OF MATERIALS
Y4 -~ S0IL: Brown clay, moist, cohesive, some organic
- LT material.
LT o
i SILTY CLAY: Tan, moist, cohesive, plastic, fissile some
fine gravel
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FISURE B-83 {con't) 184453
LITHOLOGIC LOG OF MUNITOR WELL HM-82
(UPPER ZONE

MAP COORDINATES: ) DATE ORILLED:
GROUND ELEV: DRILLED BY:
ORILLING METHOO: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

pEPTH | GRAPHIC DESCRIPTION OF MATERIALS

LOG
SAME AS ABOVE:

REMARKS:
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FIouxE B-83 (con't)
LKTHOLOGIC'LOG OF MONITOR WELL HM-B?

(UPPER ZONE)

1854164

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:
DEPTH | ORAFHIC DESCRIPTION OF MATERIALS
SAME AS ABOVE:
48
TUTAL DEPTH 50 FEET:
51 —
REMARKS:
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DEPTH BELOW LAND SURFACE, IN FEET

LOCKABLE COVER

REFERENCE POINT ELEVATION
637.35 (FEET,mSL)

STEEL VAULTY

o (o]
B 7 1/2" DIAMETER BOREHOLE—
| CEMENT SEAL
)

2" DIAMETER PVC CASING
-

WATER LEVEL

u 12/12/8% Y _
| BENTONITE PELLET SEAL
I~ 10

FILTER SAND Neo. Bx20

184165

LITHOLOGIC LOG

SILTY CLAY Dork brown, shghty
mois! 10 monst, cohesive, with coliche

noduies beiow 3.5 ¢

CLAYEY SILT Dork brown, siightly
moest t0 morst

SILTY CLAY Reodish brown

CLAY : Reddish brown, slightly moist
10 mMoist, PSS, sOms white
cloy nodules

SILTY CLAY: Light brown, movst

LIMESTONE Gray brown, Cry,
weaothered, soft with har¢ noduies
ot norg limestona. Fossirferous

ot 45 e

— 15

2" DIAMETER PVC SCREEN
= 0.030 INCH SLOT
- 20

APPROXIMATE LAND SURFACE ELEVATION 633.7 (FEET, MSL)

TOTAL DEPTH OF BOREMOLE 23 FEET

FIGURE 2. WELL CONSTRUCTION DIAGRAM FOR MONITOR WELL HM-83

Cp oy e s oo~ =2
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DEPTH BELOW LAND SURFACE, IN FEET

LOCKABLE COVER

REFERENCE POINT ELEVATION

IT

€33.96 (FEET, MSL)

STEEL VAULT

CEMENT SEAL

7 172" DIAMETER BOREMOLE

BENTONITE PELLET SEAL

2" DIAMETER PVC CASING

WATER LEVEL
12/12/8%

-y

FILTER SAND No 8220

2" DIAMETER PVC SCREEN

0.030 INCH SLOT

~ APPROXIMATE LAND SURFACE ELEVATION 632.9 (FEET,MSL)

TOTAL DEPTH OF BOREMOLE I3 FEET

SANDY SILT: Brown, slightly moist

CLAYEY SILT: TYon, brown ond gray,
shghtiy moist, some small grave! ong
sandy grovel strngers, some caiiche
nodules up to {” diometer

SILTY CLAY: Oronge brown 1o groy
brown, shightly moist, soms coarse
sand ond grave! below € teet

SANDY GRAVEL: Ton, wet, soms silt

GRAVEL AND CLAYEY SILT:
interbedded, ton, wet, grove! ienses
ot 11.5,12.5 ond I3 tfeet

FIGURE 3. WELL CONSTRUCTION DIAGRAM FOR MONITOR WELL HM-84

RARGIS - ASSOCIATES -



DEPTH BELOW LAND SURFACE, IN FEET

1&E4167

LOCKABLE COVER

REFERENCE POINT ELEVATION
€38.98 (FEET.MSL) LITHOLOGIC LOG

STEEL VAULT

- ]

Y

SILT Dork brown, moist, piant mater:o!

NN
NN

7 172" DIAMETER BOREHOLE
SILT Reddish brown, shghtiy moisi

CEMENT SEAL

N

2" DIAMETER PVC CASING GRAVELLY CLAYEY SILT: Reddish
brown, slightly mmst, becoming morst
BENTONITE PELLET SEAL at €t1 Percent grove! vories trom 20%
to 50% ond s up to 3/4 inch
SANDY GRAVEL Oronge -brown, we!,
sond predominontiy coarse with o

. 1 sil
FILTER SAND No. Bx20 — &} | troce of st

WATER LEVEL vy
12712785

SHALE Groy, tan ond brown, most 10
wei caiiche neor top of umt,
oiternotng sof! cloyey weotnered
zones with hord, fresh zones

2" DIAMETER PVC SCREEN
0.030 WNCH SLOT

APPROXIMATE LAND SURFACE ELEVATION €35.4 (FEET, MSL)

TOTAL DEPTK OF BOREMOLE 15 FEET

FIGURE 4. WELL CONSTRUCTION DIAGRAM FOR MONITOR WELL HM~85

maRGI3 - ASS0CIATES o
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18414

APPROXIMATE DEPTH BELOW
LAND SURFACE ,In FEET

LITHOLOGIC LOG

[« R,
/ A
WELL SEAL l 2. —— //% //
N B %%
CONCRETE VAULT 44 / %
GROUT K 78 / o
g —‘-‘-.-rq 2
BACKFILL CUTTINGS e N S
—a Xy
S oL
18" BOREMOLE o, &5
S5 T
N xS . ‘ﬁj
BENTONITE SEAL B
1.9
A=~inch THREADED PVC CASING
SILT
SAND PACK
22
4-~mch PYC SCREEN
0.010~meh SLOT SIZE 3 2
CLAYEY SANDY
sILY 3
-
<
SANDY SIiLT
CLAYEY SAND
] CLAYEY SANDY
SLT .
THREADED PVC CAP 82

FIGURE B-! SCHEMATIC CONSTRUCTION DIAGRAM FOR MONITOR WELL HM-86



TABLE B-1
LITHOLOGIC LOG OF MONITOR WELL HM-87

DEPTH INTERVAL

(feet below GROUP
land surface} SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**
0.0 - 0.5 ASPHALT AND -
SUBGRADE
0.5 - 35 CLAYEY SILT CL Yellowish brown (10 YR 5/4) 50

percent silt, 50 percent clay, soft,
plastic. Interbedded with pale
yellow (2.5Y 7/4) 85 percent silt,
15 percent clay, soft to firm,
plastic, cohesive, minor black
mottling, some limestone stringers,
trace fine sand.

35.0 - 37.0 SHALY LIMESTONE White shaly limestone, hard,
brittle, calcareous silt interbeds,

hard, brittle.

37.0 - 42.0 CLAYEY -- Gray (SY 6/1), 80 percent silt, 20
SILT/LIMESTONE percent clay, soft, plastic,
interbedded with gray limestone,
hard, brittle, shell fragments,
harder with depth. Softens at 41
feet.

TOTAL DEPTH OF BOREHOLE: 42 Feet

*Unified Soil Classification System ~ **Drilled by flight auger
ASTM D-2487 C~152
HARGIS + ASSOCIATES, INC.

mmm
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LITHOLOGIC LOG OF MONITOR WELL HM-88

DEPTH INTERVAL

TABLE B-2

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0-7.0 SILTY CLAY CL Grayish orange (10 YR 7/4), plastic,
slightly cohesive.

7.0 - 22.0 SANDY SILT SM Yellow orange (10 YR 5/4), 85
percent silt, 15 percent sand, sand
is very fine- to fine-grained, well
rounded.

22.0 - 27.0 GRAVELLY SAND GP Varicolored, sand is coarse- to
medium-grained, rounded to
subangular, loose.

27.0 - 32.0 + GRAVELLY SILT ML Grayish orange (10 YR 7/4), soft,
plastic, gravel is angular to
subrounded approximately percent.

32.0 - 37.0 GRAVELLY SILT ML Yellowish orange (10 YR 5/4), gravel
approximately 10 percent fine- to
medium-grained, subrounded.

37.0 - 45.0 SANDY GRAVEL GP Varicolored, fine- to medium-

45.0 - 47.0 FOSSILIFEROUS
LIMESTONE

grained, subangular to subrounded.

Gray (N4 - N8), abundant shell
fragments, minor shale and clay.

TOTAL DEPTH = 47.0 FEET

*Unified Soil Classification System

ASTM D-2487

C-153

i3

il
il

HARGIS + ASSOCIATES, INC.
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TABLE B-3
LITHOLOGIC LOG OF MONITOR WELL HM-89

DEPTH INTERVAL

(feet below GROUP

land surface) SOIl TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 8.0 SILTY CLAY SL Light brown (5 YR 5/2), soft,
plastic, trace gravel, fine- to
medium-grained, rounded.

8.0 - 36.0 CLAY CH Light brown (5 YR 5/2), soft,
plastic, moderately cohesive.

36.0 - 49.0 GRAVEL GP Varicolored, fine- to medium-
grained, rounded to subrounded,
saturated.

49.0 - 52.0 FOSSILIFEROUS -- Dark gray (N8), abundant shell

LIMESTONE fragments, Walnut Formation.

TOTAL DEPTH OF BOREHOLE: 52.0 FEET

*Unified Soil Classification System

"ASTM D-2487 _
HARGIS + ASSOCIATES, INC.

!
",

C-154
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TABLE B-4
LITHOLOGIC LOG OF MONITOR WELL HM-90

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 10.0 CLAY CH Dark gray (N 3), firm, sticky,
cohesive.
10.0 - 12.0 SILTY CLAY cL Dark olive gray (5 Y 6/1), firm,
cohesive, trace medium-grained sand.
12.0 - 20.0 CLAYEY SILT ML  Grayish orange (10 YR 7/4), firm,
cohesive, some medium- to coarse-
grained sand.
20.0 - 32.0 SILTY SANDY GM-SP  Grayish orange (10 YR 7/4), gravel
GRAVEL, is fine- to medium-grained, angular,
GRAVELLY SAND consisting mainly of fossil

fragments, sand is fine- to coarse-
grained, angular rounded.

32.0 - 42.0 SANDY GRAVELLY SP Dark yellowish orange (10 YR 6/6),
SILTY CLAY soft, sticky, gravel is medium- to
fine-grained consisting mainly of

rounded limestone.

42.0 - 52.0 SILTY CLAY WITH cL Yellowish orange (10 YR 6/6), soft,
SAND sticky, trace fine- to medium-
grained sand.

52.0 - 61.0 SANDY GRAVEL GP Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

61.0 - 61.5 LIMESTONE -- Medium gray to white (N 6 - N 9),
hard, Wainut Formation.

TOTAL DEPTH OF BOREHOLE: 61.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-155 HARGIS + ASSOCIATES, INC.
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TABLE B-5
LITHOLOGIC LOG OF MONITOR WELL HM-91

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 1.0 CONCRETE --
1.0 - 3.5 CLAYEY SILT CL Dusky-grayish brown (5 YR 2.5/2)
slightly damp, slightly cohesive.
3.5 - 9.0 SANDY CLAYEY ML Light brown (5 YR 5/2), sticky, non-
SILT cohesive; some varicolored ‘
subangular 1/4-inch chert grains.
At 6.5 feet, color change to
(5 YR 5/6).
9.0 - 13.0 GRAVELLY AND CL Interbedded, 1ight brown (5 YR 5/6),
SANDY, CLAYEY sticky; sand is very fine to coarse
SILT grained, gravel is subangular.

13.0 - 18.0 CLAYEY GRAVELLY CL Light brown (5 YR 5/6), sticky;

SILT limestone gravel is subangular to
subrounded; minor clay.

18.0 - 20.0 SANDY CLAYEY CL Light brown (5 YR 5/6) sticky; sand

SILT: is coarse and subangular.

20.0 - 30.0 SANDY SILT ML Light brown (5 YR 5/6) sticky; sand
is fine to coarse subangular grains;
clay interbeds.

30.0 - 50.0 SANDY CLAYEY - CL Interbedded 1ight brown (5 YR 5/6)

SILT sticky, slightly cohesive; sand is
very fine to fine grained.
At 35.0-40.0 feet, not much
retention in screen.

50.0 - 60.0 GRAVELLY SAND GP Varicolored, sand and gravel is fine

*Unified Soil Classification System
ASTM D-2487

to medium grained, angular to well
rounded, gravel consists of
1imestone, quartz, and chert.

**Drilled by flight auger

C-156 HARGIS + ASSOCIATES, INC.

il
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TABLE B-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-91

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

60.0 - 62.0 FOSSILIFEROUS -- Light gray to dark gray, very well
LIMESTONE cemented, shell fragments (oysters).

TOTAL DEPTH OF BOREHOLE: 62 Feet

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487

C-157 HARGIS + ASSOCIATES, INC.

il
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TABLE B-6
LITHOLOGIC LOG OF MONITOR WELL HM-92

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* _DESCRIPTION OF MATERIAL**

0.0 - 2.0 GRASS, ROOTS ~-

AND FILL

2.0 - 2.5 GRAVELLY FILL --

2.5 - 5.0 CLAY CH Gray black (N 2), damp, plastic,
sticky; minor gravel, medium
grained, subangular.

5.0 - 7.0 GRAVELLY CLAY CL Olive black (5 YR 2/1), wet,
plastic; 10 percent gravel, fine to
coarse, subangular.

7.0 - 15.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky; minor gravel, fine
to coarse, subangular.

15.0 - 17.0 SILTY SAND SM Light brown (5 YR 5/6) moderately
cohesive, sticky; sand is very fine
grained.

17.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky, minor sand.

20.0 - 37.0 SANDY SILT SM Light brown (5 YR 5/6) cohesive
moderately plastic, sticky; sand is
very fine grained.

At 25.0-28.0, gravel stingers.
At 30.0-32.0, gravel stringers.

37.0 - 45.0 GRAVELLY SAND GP Light brown (5 YR 5/6) sand is fine
to coarse grained; gravel is
varicolored, fine to coarse grained,
subanguiar to rounded.

45.0 - 58.0 SILTY CLAY - CL Light brown (5 YR 5/6) very dense,

*Unified Soil Classification System
ASTM D-2487

cohesive, plastic, sticky.

**Drilled by flight auger

C~-158

Al
l

HARGIS + ASSOCIATES, INC.
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TABLE B-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-92

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

58.0 -61.75 SILTY SAND SM Varicolored, sand is fine to coarse
grained, subangular; silt is light
brown (5 YR 5/6) moderately
cohesive.

61.75 FOSSILIFEROUS -- Light gray to dark gray very well

LIMESTONE cemented, shell fragments (oysters).

TOTAL DEPTH OF BOREHOLE: 61.75 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

Cc-159 HARGIS + ASSOCIATES, INC.
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TABLE B-7
LITHOLOGIC LOG OF MONITOR WELL HM-93

DEPTH INTERVAL

(feet below GROUP .
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 2.0 ASPHALT AND --
FILL :
2.0 - 5.0 SANDY SILTY cL Light brown (5 YR 5/6) sticky;
CLAY slightly cohesive; sand is fine
grained; minor gravel.
5.0 - 8.0 SANDY SILT ML Light brown (5 YR 5/6) slightly
’ cohesive; sand is very fine grained.
8.0 - 16.0 GRAVEL GP Varicolored, fine to medium grained,
subangular to rounded; clay is
interbedded, grayish orange
(10 YR 7/4).
16.0 - 33.0 SILTY SAND, SM Grayish orange (10 YR 7/4) sand is
SANDY SILT very fine grained, slightly
cohesive.
At 22 feet, less sand.
33.0 - 37.0 SILTY CLAY cL Grayish orange (10 YR 7/4)
moderately cohesive.
37.0 FOSSILIFEROUS -- Light to medium gray, very well
LIMESTONE cemented, shell fragments (oysters).
TOTAL DEPTH OF BOREHOLE: 37 Feet
*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487
C-160 HARGIS + ASSOCIATES, INC.

il
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TABLE B-8

LITHOLOGIC LOG OF MONITOR WELL HM-94

DEPTH INTERVAL

(feet below GROUP

land surface} SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0-7.0 SANDY CLAY CL Yellow brown (10 YR 5/4), clay is
cohesive, plastic, sand is medium-
to coarse-grained, subrounded,
mainly white opaque grains.

7.0 - 19.0 SILTY CLAY/ CL/ML  Grayish orange (10 YR 7/4),

CLAYEY SILT cohesive, moderately plastic, soft.

19.0 - 26.5 SANDY GRAVELLY ML Si1t is gray orange (10 YR 7/4),

SILT cohesive, slightly plastic, fine-
grained sand to very coarse gravel,
poorly sorted, varicolored.

26.5 - 55.0 SILTY CLAY CL Light brown (5 6/4), cohesive,
plastic, soft.

55.0 - 59.5 COBBLEY GRAVEL GP Varicolored, subrounded to rounded,
gravel is fine- to medium-grained,
cobble-size cuttings.

59.5 - 61.0 FOSSILIFEROUS -- Gray (N 8 to N 4), hard, brittle,

LIMESTONE very well cemented.
61.0 - 66.0 SANDY CLAY/ CL/SC  Gray (N 3), cohesive clay, slightly
CLAYEY SAND plastic, very fine-grained sand.
66.0 - 73.0 SILTY CLAY/ CL Gray (N 6), moderately plastic,
SHALE : hard, trace fine-grained sand.
73.0 - 79.0 SHALE/ -- Shale is same as above. Sandstone
SANDSTONE is pinkish gray (5 YR 8/1),
fine-grained sand, poorly cemented,
sandstone and shale interbedded,
shale is predominant.

79.0 - 87.0 SANDSTONE -- Pinkish gray (5 YR 8/1), fine-
grained sand, poorly cemented, non- -
uniform cementation.

87.0 - 93.5 CLAY/SHALE CL/CH Medium 1ight gray (N 6), plastic to

*Unified Soil Classification System
ASTM D-2487

highly plastic, some silt.

**Borehole grouted with
neat cement from 59.0 feet

HARBI$Z! ATt atBs C.

Cc-161

Hlll| Wl
el



18541'79

TABLE B-8 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-94

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

93.5 - 99.0 SANDSTONE/ -- Very light gray (N 8), fine-grained

CLAY sand with some clay, poorly

cemented, frequent clay interbeds,
same as 87.5 - 93.5.

99.0 - CLAYEY -~ Very light gray (N 8), fine-grained

121.0 SANDSTONE sand, poorly cemented.

TOTAL DEPTH OF BOREHOLE: 121.0 Feet

*Unified Soil Classification System **Borehole grouted with
ASTM D-2487 neat cement from 59.0 feet
C-162 HARG 182 AL B ARS INC.

i
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TABLE B-9
LITHOLOGIC LOG OF MONITOR WELL HM-95; SOIL BORING RSB-1

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*=*
0.0 - 7.0 CLAY CH Reddish (5 YR 4/20 very cohesive,
plastic.
7.0 - 20.0 SANDY SILTY CL Gray orange (10 YR 7/4) moderately
CLAY cohesive, plastic; approximately 20
percent silt; sand is varicolored,
very fine to very coarse grained.
20.0 - 26.0 CLAY CH Buff (10 YR 7/4) very plastic, very
cohesive.
26.0 - 40.0 SANDY SILT- SM Red brown (10 YR 5/4); silt is sand
SILTY SAND is fine to very fine grained;
slightly cohesive, slightly plastic.
40.0 - 44.5 GRAVELLY SAND GP Varicolored, subrounded, medium to
very coarse grained sand, medium
grained gravel.
44.5 - 45.0 FOSSILIFEROUS -- Gray (N 4 to N 8) angular chips of
LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 45 Feet

*Unified Soil Classification System C-163, **Drilled by flight auger
ASTM D-2487

HARGIS + ASSOCIATES, INC.

il
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TABLE B-10
LITHOLOGIC LOG OF MONITOR WELL HM-96; SOIL BORING RSB-7
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 4.0 CLAY WITH SAND CL Red brown (5 YR 4/2) dry, plastic,
cohesive; less than 5 percent sand,
coarse grained, subangular

fragments.

4.0 - 6.0 SANDY GRAVEL GP Varicolored, coarse grained,
subrounded.

6.0 - 32.0 SANDY CLAY CL Buff (10 YR 7/4) moderately plastic,

cohesive; sand is varicolored,
coarse grained, subangular,
approximately 20 percent.

32.0 - 40.0 SILTY CLAY CL Red brown (5 YR 4/2) slightly
cohesive, moderately plastic; .some
fine sand, less than 5 percent, very
fine grained.

40.0 - 47.0 SILTY SAND SM Red brown (5 YR 4/2); sand is well
rounded, medium to very coarse
grained; silt is nonplastic,

noncohesive.
47.0 - 52.5 GRAVEL GP Varicolored, subrounded grains, fine
to very coarse grained.
52.5 - 54.0 FOSSILIFEROUS -- Gray (N 4 to N 8), brittle angular
LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 54 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487
— C-164 HARGIS + ASSOCIATES, INC.

flitkri

lmww



DEPTH INTERVAL
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TABLE B-11
LITHOLOGIC LOG OF MONITOR WELL HM-97

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 7.0 TOP SOIL AND ML Brown (10R 3/4), varicolored,

SANDY SILT angular grains, 35 percent sand,
medium to very coarse; silt is
nonplastic, noncohesive.

7.0 - 35.0 SILTY SANDY CL . Gray orange (10 YR-7/4), moderate1y

CLAY cohesive, moderately plastic.

35.0 - 43.0 CLAY CH Yellow brown (10 YR 5/4), very
plastic, very cohesive.

43.0 - 47.0 GRAVELLY SAND GP Varicolored, well rounded, medium to
very coarse grained.

47.0 - 51.0 GRAVEL GP Varicolored, well rounded, fine to
very coarse grained.

51.0 - 51.5 FOSSILIFEROUS -- Gray (N 7 to N 3) brittie angular

LIMESTONE shell fragments (Walnut Formation).

51.5 - 71.0 CLAYEY SAND SC Gray (N 7) very fine grained,
slightly cohesive, nonplastic.

71.0 - 76.0 SANDY CLAY CL Gray (N 5 to N 4) moderately
cohesive, slightly plastic;
approximately 10 percent very fine
sand.

76.0 -76.25 SANDSTONE SW Light gray (N 8) very well cemented,
very fine grained, hard, brittie.

76.25 -80.0 CLAYEY SC Gray (N 7) very fine grained, well

SANDSTONE rounded, approximately 70 percent

sand.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System

ASTM D-2487

80 Feet

**Drilled by flight auger

C-165 HARGIS + ASSOCIATES, INC.

il
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TABLE B-12
LITHOLOGIC LOG OF MONITOR WELL HM-98; SOIL BORING RSB-16

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0.0 - 0.0 CLAYEY SILT ML

1.0 - 6.5 SILTY CLAY CL

6.5 - 14.0 CLAYEY SILT ML

14.0 - 19.0 SANDY GRAVEL GM

19.0 - 25.0  SANDY SILT SM

25.0 - 31.0 SILTY GRAVELLY GM

SAND

*Unified Soil Classification System
ASTM D-2487

C-166

Moderate brown (5 YR 3/4), slightly
cohesive, dry.

Dusky brown (5 YR 2/2), cohesive,
moderately plastic, dry.

At 3.5-4.0 feet, color change to
moderate brown (5 YR 4/4).

Moderate brown (5 YR 4/4), slightly
cohesive, nonplastic, dry.

At 8.0-14.0 feet, color change to
dark yellowish orange (10 YR 6/6),
less clay.

Dark yellowish orange (10 YR &/6),
gravel is varicolored, fine- to
coarse-grained, angular to
subrounded; sand is fine to coarse;
dry.

Dark yellowish orange (10 YR 6/6)
with whitish streaking, silt is -
moderately cohesive; sand is fine-
grained; dry to 23.0 feet.

At 23.0 feet, color change to very
pale orange (10 YR 8/2), moist.

Varicolored, sand and gravel are
fine- to coarse-grained, subangular
to subrounded grains.

At 28.75 feet, saturated, more fine
sand and silt, less gravel.

**Drilled by flight auger

HARGIS + ASSOCIATES, INC.

i
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TABLE B-12 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-98; SOIL BORING RSB-16

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
31.0 - 31.5 DENSE LIMESTONE -- Tan, no fossils, dry.

TOTAL DEPTH OF BOREHOLE: 97 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487 -
HARGIS + ASSOCIATES, INC.

|
b

C-167
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TABLE B-13
LITHOLOGIC LOG OF MONITOR WELL HM-99; SOIL BORING RSB-18

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0.0 - 5.0 CLAYEY SILT ML

5.0 - 9.0 SILT MH

8.0 - 11.0 GRAVELLY SILT GM

11.0 - 27.0 CLAYEY SILT ML

SANDY SILT- SM
SILTY SAND

27.0 - 38.5

*Unified Soil Classification System
ASTM D-2487

Moderate brown to dusky yellowish
brown (5 YR 3/4 to 10 YR 2/2),
moderately cohesive, nonplastic,
moist.

Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),
slightly cohesive, nonplastic; some
fine- to coarse-grained whitish
limestone gravel and sand as strin-
gers; some clay; moist.

Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),
noncohesive; gravel is medium- to
coarse-grained, subangular to
subrounded.

Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),
slightly cohesive, nonplastic;
moist.

At 25.0 feet, TIP reading was 10-40
ppm.

At 25.0-27.0 feet, whitish caliche,
friable.

Light brown (5 YR 5/6), slightly
cohesive, sand is fine-grained.

At 30.0 feet, TIP reading was
7.5 ppm.

At 33.0 feet, saturated.

At 35.0 feet, TIP reading was 15-20
ppm.

**Drilled by flight auger

C-168 HARGIS + ASSOCIATES, INC.

il



184186

TABLE B-13 (continued) .
LITHOLOGIC LOG OF MONITOR WELL HM-99; SOIL BORING RSB-18

DEPTH INTERVAL

{feet below GROUP

Jand surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

38.5 - 44.0 SANDY GRAVEL Sp Varicolored, sand and gravel are
fine to coarse, some oyster fossils
in gravel, loose; trace limestone
and very well cemented, coarse-
grained sandstone, angular to
subangular.

44.0 DENSE LIMESTONE -- Auger refusal, no cuttings obtained
in core.

TOTAL DEPTH OF BOREHOLE: 44.0 Feet

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487
C-169

il

HARGIS + ASSOCIATES, INC.—
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RADIAN MONITOR WELL COMPLETION LOG: SREET 3/3 1844187
CORPORATION

Boring or Well No. _jM-100 Project _Air Force Plant & IRP
Location _Former Fuel Storage Area Log Recorded by _Peter A, Waterreus
Depth Below
Aydrogeologic Unit Surface (ft) Well Construction Diagram
0_-
Clay -
and -
Gravel 5= Locking meter box
- 8" diameter borehole
10-~
Sand -
and -
Gravel -
- Grout
....... 15-——
- 2" diameter Schedule 40 PVC
Silt - casing
and -
Sand 20--
———— Upper -
Alluvium 25=-
Silt, - L L—
Sand - :
and - | | | T—— Bentonite
Minor 30--
Gravel -
- | ] Sand pack
35-- _Eq
- % - Static water level 4/11/86
- —
- —
- — -+ Slough
40 =
Sand - —
and - 2" diameter Schedule 40 PVC
Gravel - EE screen
65-: E
- —
50—

Cc-170 -



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3 184188
CORPORATION

Boring or Well No. _HM-101 Project _Air Force Plant & IRP

Location _FDTA No.3 Area Log Recorded by _Peter A, Warerreus

Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram
0--
- "ﬂ Locking meter box
Silt S5~—
and - 8" diameter borehole
Sand -
- N Grout
10-- A
- . 2" diameter Schedule 40 PVC
—————— - casing
- L1
15-- 4
Sand Upper - . Bentontie
Alluvium -
- —
— 20-- F— +——— Sand pack
_ =
- EH\ Static water level 4/9/86
Sand 25-~ E
and - =
Gravel - w— 2" diameter Schedule 40 PVC
- — screen
30— E ~ Slough
Lime- Walnut - E
stone Formation - —
35--
40~-
45--

- C-171 —

SV
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H MONITOR WELL COMPLETION LOG: SHEET 3/3

ATION

3 vz Well No. _HM-102 Project _Air Force Plant 4 IRP

ion _Landfill No.2 Area Log Recorded by _Peter A, Waterreus

Depth Below

geologic Unit Surface (ft) Well Construction Diagram
0-- T Locking meter box
1 Upper -
Alluvium -
[ Y.
- - Grout
—— ———————— - |—— 8" diameter borehole
10--
- —
- -+— Bentonite
— - — 2" diameter Schedule 40 PVC
- casing
15-- =
- =
- ; Static water level 4/18/86
- =
20-- —
Goodland - —
Formation - E
2 25-- —
- E Sand pack
: =
- I 2" diameter schedule 40 PVC
30~- E screen
- =
- b
—
- —
- =
35" —
: E
40~ —
Walnut - g
Formation -
45--
50--

C-172



BADIAN
CORPORATION

184150

MONITOR WELL COMPLETION LOG: SHEET 3/3

Boring or Well No. _HM-103
Location NE Corner/Bldg, 188 Chrome Pit 1  Log Recorded by _Peter A, Watergews ]

Project _Air Force Plant & IRP

Hydrogeologic Unit

Depth Below
Surface (ft)

Sand
and
Silt

Clayey Upper
Silt Alluvium

Silt

Shale Goodland
’ Formation

Well Construction Diagram ;
Locking meter box
f———8" diameter borehole
— Grout
2" diameter Schedule 40 PVC 3
casing
L_ - Bentonite
g l, Sand pack
;5 2" diameter Schedule 40 PVC
— screen
— 1
—
=
: Slough
e &
3
c-173
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AN MONITOR WELL COMPLETIOR LOG:
>t ATION

SHEET 3/3

ing or Well No. _HM-104 Project _Air Force Plant &4 IRP
1t "on _SW_Corper of Bidg. 188 Log Recorded by _Peter A, Waterreus

Depth Below

rogeologic Umit Surface (ft) Well Comstruction Diagram

0=- — Locking meter box
Yo, Upper -
t Alluvium 5=~
- 8" diameter borehole
- - Grout
- - e ——- 10-~ '
y - 2" diameter Schedule 40 PVC
- casing
15--
- SR
- B Bentonite
20— —
Goodland -
Formation -
25— — Sand pack
le - EE
- == Static water level 4/10/86
- —
et
- =
30-- — 2" diameter Schedule 40 PVC
- — screen
e e 3 RN
ne- Walnut - Eé
Jve Formation - A Slough
40--
45--
50--

C-174
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N MONITOR WELL COMPLETION LOG: SHEET 3/3
Ri.. ION
g r Well No. _HM-10Q5 Project _Air Force Plant 4 IRP
ic _Bldg, 21, Fuel Test Area =~ Log Recorded by Mumm___:
Depth Below
z¢ logic Unit Surface (ft) Well Construction Diagram l
0--
- = Grout
- —
- = \Bentonite
Alluvium 5=~ —]
- =
- = }———28" diameter borehole

——————— 10~-- .

Sand pack

2" diameter Schedule 40 PVC

- screen
Goodland 15=- }
Formation -

Static water level 8/19/86

- 3
-
0--
45--
- c-175 1



N

r Well No.
N¥ Cormer of Solvent Lipe ~~ Log Recorded by _Peter A, Waterreus

1

P

MONITOR WELL COMPLETION LOG: SHEET 3/3

HM-106 Project _Air Force Plant &4 IRP

Depth Below
slogic Unit Surface (ft) Well Construction Diagram
Ut 0-- [~ .
- Locking meter box
Alluvium 5-—- ~ Grout
- t————- 8" diameter borehole
10-- 2" diameter Schedule 40 PVC
- casing
________ - e -
- L, - Bentonite
15-- — !
- = |
- = Sand pack
- — {
- E :
20—~ —m 2" diameter Schedule 40 PVC
- —— screen
—~—
_ =
' =
25-- =2
Goodland - =
Formation - = ;
= =
- r— !
30-~ =TT
Walnut - |
Formation - , Slough
35--
40--
45--
50~-

—C-176

184193
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RADIAN ) MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION
Boring or Well No. _HM-107 Project _Air Force Plant &4 IRP
Location _Bldg, 21, Fuel Test Ares Log Recorded by _Peter A, Waterreus
Depth Below »
Hydrogeologic Unit Surface (ft) Well Construction Diagram ;
0~-
- - Grout
- |
-
Sand - r | ] Bentonite
- E - Sand pack
Clay Alluvium 10-- E 8" diameter borehole
- ]
- =N
- [ —sStatic water level 8/19/86
= ]
sile - — 2" diameter Schedule 40 PYVC
and - — and screen 3
Gravel . - — :
20-- —
—
- —
- ]
Walnut -
Formation 25~-
@ T -
30~-

w
w

{

[
[ 2V

| ¥

- c-177



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

CARPORATION : 184195
Loring or Well No. _HM-108 Project _Aix Force Plant & IRP
Location _Bldg. 21, Fuel Test Area ~~ Log Recorded by _Peter A, Waterreus
Depth Below
Rydrogeologic Unit Surface (ft) Well Construction Diagram
0_—
= T _\
- \\ Grout
.ayey - — Bentonite
vand 5-~ —
and - —
ravel - — Sand pack
- — 2" diameter Schedule 40 PVC
- — screen
Clay Alluvium 10-- — ——— 8" diameter borehole
- =
- é STatic water level 8/19/86
15—~ - =
Walnut -
Formation -
@ T -
20--
25--
30~--
35--
40—
45~

50-- c-178
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TABLE B-14
LITHOLOGIC LOG OF MONITOR WELL HM-110

DEPTH INTERVAL

"“eet ‘below GROUP
. nd_surface) SOI{ TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 4.0 GRAVELLY SILTY CL Brown (5 YR 6/4), very slightly
CLAY damp, 60 percent clay, 30 percent
silt, 10 percent gravel, moderately
cohesive, moderately plastic; gravel
is of angular, medium grained,
whitish. )

4.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 6/4), moderately
- cohesive, slightly plastic.

20.0 - 28.5 CLAYEY GRAVELLY SP Light brown (5 YR 5/6), damp; sand
SAND is medium to coarse, subangular;
gravel is fine to medium grained,
subangular; clay is moderately
plastic, cohesive.

50 percent sand, 40 percent gravel,
10 percent clay

60 percent gravel from 25 to 28.5
saturated at 29 feet below land
surface.

3.5 - 32.5 SILTY SAND SM Light brown (5 YR 5/6), saturated;
sand is fine to very fine grained,
well rounded.

2.5 - 34.0 SILTY CLAY cL Moderately brown (5 YR 4/4), very
cohesive, plastic, hard.
4.0 - 37.0 FOSSILIFEROUS -~ Gray (N 4 to N 7), from 34 to 35
L IMESTONE limestone is well weathered,

competent at 35 feet bls, brittle
angular shell fragments with iron
stain (oxidation).

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-179 “HARGIS + ASSOCIATES, INC.

i
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TABLE B-15
LITHOLOGIC LOG OF MONITOR WELL HM-111; SOIL BORING RSB-24

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 3.0 SILTY CLAY cL Moderate brown (5 YR 4/4),
moderately cohesive, nonplastic,
moist.

3.0 - 5.0 SILT MH Grayish orange (10 YR 7/4),
noncohesive, friable; minor gravel
and caliche, gravel is subangular to
rounded, fine- to medium-grained,
varicolored, limestone; moist.

5.0 - 15.0 SANDY SILTY GM Varicolored gravel, fine- to coarse-
GRAVEL grained, angular to well-rounded;
silt is noncohesive; sand is fine-
grained; silt and sand vary in color
from pinkish gray to 1ight brown
(5 YR 8/1 to 5 YR 6/4).

At 13.0-13.5 feet, pure fine sand.

15.0 - 28.0 CLAYEY SILT ML Light brown (5 YR 5/6), slightly
cohesive, nonplastic; trace gravel,
subangular to rounded; moist.

28.0 - 43.0 SANDY SILT SM Light brown (5 YR 5/6), slightly-
cohesive, nonplastic; trace gravel,
subangular to rounded; moist.

At 30.0 feet, TIP reading was 50-
60 ppm.

At 32.0 feet, saturated.

At 35.0 feet, TIP reading was 5-6
ppm.

43.0 - 49.0 SILTY SANDY GM Varicolored, loose, fine- to coarse-
GRAVEL grained; silt is light brown
(5 YR 5/6), slightly cohesive.

*Unified Soil Classification System ~ **Drilled by flight auger
ASTM D-2487

HARGIS + ASSOCIATES, INC.

il

Cc-180
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TABLE B-15 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-111; SOIL BORING RSB-24

DEPTH INTERVAL

(feet below GROUP 5

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

49.0 - 53.0 FOSSILIFEROUS -- Medium bluish gray to light bluish
LIMESTONE bray (5 B 5/1 to 5 B 7/1), dense;

oyster fossils.

At 49.0-49.5 feet, limestone is
weathered and oxidized.

At 53.0 feet, bluish gray (5 B 5/1)
clay on auger bit teeth.

TOTAL DEPTH OF BOREHOLE: 53 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487 :

— c-181 HARGIS + ASSOCIATES, INC.

il



TABLE B-16

LITHOLOGIC LOG OF MONITOR WELL HM-112; SOIL BORING RSB-25

DEPTH INTERVAL

(feet below GROUP
Jand surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 25.0 GRAVELLY SILTY CL Light brown (5 YR 6/4), slightly
CLAY plastic, moderately cohesive; gravel
is subrounded, fine to medium
grained whitish, matrix is very
slightly damp.

25.0 - 27.0 GRAVEL GP Varicolored, medium to very coarse
grained, subangular to subrounded,
dry.

27.0 - 45.0 SILTY SAND - SM Light brown (5 YR 5/6), very

SANDY SILT slightly cohesive, very slightly
plastic, saturated; sand is very
fine to fine grained, well rounded.

45.0 - 50.5 SANDY GRAVEL GP Varicolored, subrounded; sand is
medium to very coarse grained,
subrounded to subangular; gravel is
fine to coarse grained, subangular
to subrounded.

50.5 -50.75 FOSSILIFEROUS -- (N 4 to N 6), abundant shell

LIMESTONE fragments, hard.

TOTAL DEPTH OF BOREHOLE: 50.75 Feet

*jnified Soil Classification System

ASTM D-2487

**Drilled by flight auger

C-182 HARGIS + ASSOCIATES, INC.

mmw
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TABLE B-17
LITHOLOGIC LOG OF MONITOR WELL HM-113; SOIL BORING RSB-29

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 30.0 SILTY CLAY, CL/ML  Light brown to medium brown (5 YR
CLAYEY SILT 5/6 to 5 YR 4/4), moderately
cohesive, nonplastic, moist.

30.0 - 47.0 SILTY SAND SM Light brown (5 YR 5/6), sand is very
fine-grained; silt is slightly
cohesive; saturated.

47.0 - 49.0 GRAVELLY SAND GP No recovery from core barrel.

At 49.0 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 49 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487 c-183
HARGIS + ASSOCIATES, INC.

il
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TABLE B-18
LITHOLOGIC LOG OF MONITOR WELL HM-114
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND ---
TOPSOIL

0.5 -7.0 SILTY CLAY cL Dark reddish brown (5 YR 3/2),
moderately cohesive, moderately
plastic, some white friable
calcareous nodules, trace angular
fine-grained gravel; dry.

At 5.0 to 6.0 feet, SPT indicates
same material, dark reddish gray
(5 YR 4/2).

7.0 - 12.0 CLAYEY SILT ML Reddish yellow (7.5 YR 7/8),
moderately cohesive, slightly -
plastic; some gravel, fine to coarse
grained, angular to subrounded,
manganese oxide staining; dry.

At 10.0 to 11.0 feet, SPT verifies.

13.0 - 25.0 SAND Sp Yellow (10 YR 7/8), very fine-
grained, soft; trace silt.

At 15 to 16 feet, SPT zero percent
recovery.

At 20 to 21 feet, ten percent
recovery; sand is a little coarser
but still fine; slightly moist.

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487
C-184 HARGIS + ASSOCIATES, INC.

i
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TABLE B-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-114

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
25.0 - 36.5 GRAVELLY SAND SW Reddish yellow (7.5 YR 7/8), medium

to coarse, angular to well rounded;
gravel is varicolored, fine, angular
to well rounded.

At 30 to 31 feet, no return from
SPT.

At 36.5 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 36.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-185 HARGIS + ASSOCIATES, INC.

i
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TABLE B-19
LITHOLOGIC LOG OF MONITOR WELL HM-115

DEPTH INTERVAL

(¢ t below GROUP
lais surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 -7.0 CLAYEY SILT/ ML/CL Dark yellowish brown (10 YR 3/4),
SILTY CLAY moderately cohesive, moderately
plastic, trace fine-grained friable
calcareous nodules; moist. '

7.0 - 10.0 GRAVELLY CLAYEY GC Yellow (10 YR 7/8), brittle,
SILT noncohesive; gravel is 10-20
percent, fine- to medium-grained,
subangular weathered limestone.

10.0 - 14.0  CLAYEY SILT ML Yellow (10 YR 7/8), noncohesive.
At 14 feet, trace sand.

14.0 - 16.0 CLAYEY GRAVELLY GC Same as 7.0 to 10.0 feet, more
SILT gravel.

At 15.5 to 16 feet, color change to
l1ight gray (10 YR 7/2), no gravel.

- 16.0 - 20.0 SILTY SAND SM Brown (7.5 5/4) to yellowish red

(5 YR 5/8), very fine to fine, well
sorted, soft, clean.

At 17 feet, saturated.

20.0 - 24.0 SANDY GRAVEL GP Varicolored, fine- to coarse-
grained; wet.

24.0 - 27.0 LIMEY CLAY CL Gray (5 YR 6/1), weathered,
oxidized; moist.

27.0 LIMESTONE S =e- Light gray (5 YR 7/1) to white (5 YR
8/1), hard, dense, dry.

TOTAL DEPTH OF BOREHOLE: 27.0 Feet

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487 o186
- HARGIS + ASSOCIATES, INC.

il
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TABLE B-20
"LITHOLOGIC LOG OF MONITOR WELL HM-116
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND ——-
TOPSOIL

0.5 - 4.0 CLAYEY SILT ML Yellowish brown (10 YR 5/8),
moderately cohesive, moderately
plastic; trace limey gravel, some
pieces are friable, some are fine
grained, angular to subrounded;
moist.

4.0 - 6.0 LIMEY SILT ML White to 1ight brown (N 8 to
7.5 YR 6/4), loose, brittle; weakly
cemented, reactive with HCl; moist.

6.0 - 20.0 LIMEY CLAY CL White (N 8), brittle, friable to
firm, noncohesive; moist.

At 6.0 to 9.5 feet, some fine- to
coarse-weathered limestone gravel,
white to gray (N 8 to N 6), angular
to subrounded.

At 9.5 feet, reddish yellow (7.5 YR
6/6), no gravel, weathered.

20.0 - 31.5 SILTY SAND/ SM Reddish yellow (7.5 YR 7/8), sand is
SANDY SILT very fine grained; silt is slightly
cohesive; moist to damp.

At 24 feet, some clay, more
cohesive.

At 28 feet, saturated.

31.5 - 32.0 SANDY GRAVEL GP Varicolored, gravel is fine- to
coarse-grained, subangular to well
rounded weathered limestone and
chert; sand is varicolored, fine- to
coarse-grained, subangular to well
rounded; wet.

*Unified Soil Classification System : **Drilled by flight auger

ASTM D-2487
C-187

HARGIS + ASSOCIATES, INC.

mmm
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TABLE B-20 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-116

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
32.0 - 33.0 LIMESTONE --- Light gray (N 7), top 1 inch is

weathered with hydrocarbon odor;
bottom is hard; dry.

At 33 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

*Unified Soil Classification System ‘ **Drilled by flight auger

ASTM D-2487
— C-188 HARGIS + ASSOCIATES, INC.

mmw

(LI
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TABLE B-21
LITHOLOGIC LOG OF MONITOR WELL HM-117
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL®**

0.0 - 0.5 ASPHALT AND ---
FILL

J.5 - 9.0 GRAVELLY SILTY GM-GC Reddish yellow (7.5 to 6/6), clay is
CLAY moderately cohesive, moderately
plastic; gravel is weathered
limestone, five percent, fine- to
medium-grained; some thin, soft,
friable caliche zones; moist.

9.0 - 24.0 CLAYEY SILT ML Same as 0.5-9.0 feet but less
cohesive.

At 23.0-25.5 feet, caliche layer.

24.0 - 26.0 SILT ML Same as 9.0-24.0 feet, trace clay;
very damp.

26.0 - 36.0 SILTY SAND/ SM Yellowish red (5 YR 5/6), sand is

SANDY SILT fine-grained, well sorted; silt is

slightly cohesive, soft; wet.

36.0 - 39.5 GRAVELLY SAND GM Varicolored, sand is fine to very
coarse, subangular to well rounded,
poorly sorted; gravel is fine to
coarse, angular to well rounded
grains of limestone, chert, and
shell fragments, poorly sorted.

38.5 FOSSILIFEROUS --- Gray (N5 to N 7), fossils consist
LIMESTONE of oyster shells.

TOTAL DEPTH OF BOREHOLE: 39.5 Feet

*Unified Soil Classification System ~ **Drilled by flight auger

ASTM D-2487

C-189 HARGIS + ASSOCIATES, INC.

il
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TABLE B-22
LITHOLOGIC LOG OF MONITOR WELL HM-118
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND ---
TOPSOIL

0.5 - 10.0 CLAYEY SILT ML Yellowish red (5 YR 5/8), moderately
cohesive, moderately plastic, some
interbedded loose caliche; moist.

At 5.0 to 9.0 feet, noncohesive,
brittle and friable; slightiy moist.

At 9.5 to 10.0 feet, limey clay,
gray (N 7), moderately cohesive,
moderately plastic.

10.0 - 13.5 SILT ML Reddish yellow (7.5 7/6), soft,
noncohesive, slightly moist.

13.5 - 14.0 CLAYEY SILT ML Reddish yellow (7.5 7/6), firm,
noncohesive; vertical seams of limey
clay; slightly moist.

14.0 - 18.0 SILT ML Same as 10.0 to ...5 feet but damp.

18.0 - 27.0 SAND SP Yellowish red (5 YR 5/8), fine-
grained, soft, clean, well sorted.

At 19 feet, saturated.

At 24.0-25.0 feet, very fine-
grained with small (0.01’-0.03) well
cemented sandstone concretions.

At 25.0-27.0 feet, fine-grained with
some larger (up to 0.15') well
sandstone concretions, and coarse-
grained subangular to subrounded
limestone gravel; trace oyster
shells.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

c~190 HARGIS + ASSOCIATES, INC.

mmm
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TABLE B-25
LITHOLOGIC LOG OF MONITOR WELL HM-121
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND ---
TOPSOIL

0.5 - 3.0 SILTY CLAY CL Dark brown (7.5 YR 4/2), moderately
cohesive, moderately plastic; some
fine-grained weathered limestone
gravel; moist.

3.0 - 11.0 SILTY CLAY/ CL Reddish yellow (7/5 YR 6/8),
CLAYEY SILT slightly cohesive, nonplastic,
weathered; some white caliche zones,
loose to friable; slightly moist.

At 6.0-9.0 feet, clayey silt.

11.0 - 16.5 SILT MH Reddish yellow (7/5 YR 6/8), soft,
loose, noncohesive; slightly moist.

At 11.5-12.0 feet, some clay.

16.5 - 24.0 SAND Y Yellow (10 YR 7/6), very fine- to
. fine-grained, well sorted.

At 20 feet, saturated.

At 22 feet, trace gravel, fine- to
medium-grained, subrounded
limestone; sand gradational to
coarser grains.

At 22.0-24.0 feet, no recovery.

24.0 - 30.0 GRAVELLY SAND SP Varicolored, sand is fine to coarse,
subrounded to rounded grains; gravel
is fine to very coarse, subangular
to subrounded; ten percent, well
sorted; trace subangular weathered
limestone cobbles.

At 20 feet, OVA reading of 250 ppm
above background.

*Unified Soil Classification System **Orilled by flight auger

ASTM D-2487

c-191 HARGIS + ASSOCIATES, INC.

Il
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TABLE B-25 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-121

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
30.0 - 31.5 SANDY GRAVEL GW Varicolored, gravel is poorly

sorted, fine- to coarse-grained,
subangular to well rounded weathered
limestone, oyster shells, and chert;
sand has same characteristics; trace
subrounded limestone cobbles; wet.

At 31.5 feet, auger refusal, plug of
well cemented sand and gravel, hard,
reactive with HC1; no visible
limestone; dry.

TOTAL DEPTH OF BOREHOLE: 31.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

i

ik

C-192 HARGIS + ASSOCIATES, INC.
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TABLE B-26
LITHOLOGIC LOG OF MONITOR WELL HM-122

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP

SYMBOL*

DESCRIPTION OF MATERIAL**

0.0 GRASS AND ---

TOPSOIL

- 0.5

- 5.0 SILTY CLAY CL

15.0 GRAVELLY SILTY
CLAY/GRAVELLY

CLAYEY SILT

GC/GM

15.0 - 20.0  GRAVELLY LIMEY

CLAY

GC

20.0 - 24.0 SILTY CLAY CL

24.0 - 28.5 LIMEY GRAVEL GC

*Unified Soil Classification System
ASTM D-2487

Dark brown, moderately cohesive,
moderately plastic; some loose to
friable caliche nodules; slightly
moist.

At 4.5-5.0 feet, silty sand, lightly
cemented, friable; dry.

Dark brown, slightly cohesive,
slightly plastic; gravel is
varicolored, fine- to coarse-
grained, angular to subrounded
limestone and caliche; trace
cobbles; slightly moist.

Greenish gray, moderately cohesive;
gravel is fine- to medium-grained.

At 16.0-16.5 feet, dark brown silty
clay; no gravel.

At 18.5 feet, 2-inch light gray
limestone layer, hard.

Dark brown, moderately cohesive,
moderately plastic; some gravel,
fine- to medium-grained, angular to
subangular Timestone; slightly
moist.

At 24 feet, wet.

Greenish gray, fine to ??? cobble
size, angular to subrounded
weathered limestone; nonvisible
fossils; limey clay matrix,
moderately cohesive, sticky.

**Drilled by flight auger
C-193

il
i

HARGIS + ASSOCIATES, iNC.

il
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TABLE B-26 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-122

DEPTH INTERVAL

184211

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
28.5 LIMESTONE --- Greenish gray, hard, no visible

fossils.

TOTAL DEPTH OF BOREHOLE: 28.5 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by flight auger

C-194 F= HARGIS + ASSOCIATES, INC.
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TABLE B-27
LITHOLOGIC LOG OF MONITOR WELL HM-123
DEPTH INTERVAL

(feet below GROUP '
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERJAL**

0.0 - 0.5 GRASS AND ---
TOPSOIL

0.5 - 3.5 SILTY CLAY CL Dark brown, moderately cohesive,
moderately plastic, sticky, firm;
moist.

At 2.0 feet, thin gravelly zone with
cobbles.

At 3.0 feet, thin gravelly zone with
cobbles.

3.5 - 13.5 CLAYEY SILT ML Light reddish brown, moderately
cohesive, slightly plastic; some
weathered limestone gravel, fine- to
coarse-grained, angular to
subrounded.

At 6.0 feet, thin gravelly zone,
fine- to coarse-grained weathered
1imestone.

At 8.5-13.5 feet, color change to
dark brown, slightly cohesive,
slightly plastic; trace chert and
limestone gravel.

13.5 - 20.0 CLAYEY SANDY GL Tan, gravel is fine- to coarse-
GRAVEL WITH grained weathered 1imestone, angular
COBBLES to subrounded; sand is fine- to
coarse-grained, poorly sorted; clay
is slightly sticky; numerous cobbles
of weathered limestone; slightly
moist.

*nified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-195 HARGIS +ASSOCIATES, INC.

il



TABLE B-27 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-123

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

184243

DESCRIPTION OF MATERIAL**

20.0 - 35.0 SAND

35.0 - 40.5 SANDY GRAVEL

Light reddish brown, very fine-
grained, soft, clean; trace silt;
slightly moist.

At 23.5-24.5 feet, silty sand,
slightly moist. ‘

At 29.0-35.0 feet, sand is
gradational to coarse-grained,
poorly sorted; trace gravel, fine-
to medium-grained; saturated.

Varicolored, fine- to coarse-
grained, angular to well rounded
chert, limestone and fossils; some
coarse sand zones.

At 40.5, auger refusal, no returns.

- TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487

6196 se

40.5 Feet

**Drilled by flight auger

HARGIS + ASSOCIATES, INC.
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TABLE B-28
LITHOLOGIC LOG OF MONITOR WELL HM-124

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 0.5 GRASS AND ---
TOPSOIL
0.5-7.0 SILTY CLAY CL Dark brown, moderately cohesive,
slightly plastic, firm; slightly
moist. _
7.0 - 14.0 CLAYEY SILT ML Tan, slightly cohesive, nonplastic;
some fine-grained, gravel consisting
of angular weathered 1limestone;
slightly moist.
14.0 - 19.0 SANDY SILTY GM Varicolored, gravel consists of
GRAVEL medium to very coarse weathered
limestone, noncohesive, loose,
lightly cemented; dry.
19.0 - 23.5 LIMEY CLAY CL Light gray, firm, blocky; slightly
moist.
23.5 - 25.0 Limestone - Light gray, hard, dry.
At 24.0-25.0 feet, dark gray limey
shale.
TOTAL DEPTH OF BOREHOLE: 25 Feet
*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487 : '

T C-197 HARGIS + ASSOCIATES, INC.

il
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TABLE B-29

LITHOLOGIC LOG OF MONITOR WELL HM-125

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0.0-0.5 GRASS AND
TOPSOIL
0.5-18.0 SILTY CLAY/

CLAYEY SILT

18.0-19.0 CLAYEY SILT
19.0-25.0 SAND
25.0-27.0 GRAVELLY SAND
27.0-33.0 LIMEY CLAY
33.0 CLAYEY SHALE

CL/ML

ML

SP

GW

CL

Tan, moderately cohesive, moderately
plastic; trace fine angular
limestone gravel; slightly moist.

At 2.0-3.0 feet, fine to medium
limestone gravel, 30 percent.

At 10.0-18.0 feet, interbedded light
gray limey clay.

Tan to orange, slightly cohesive,
slightly plastic; trace fine-grained
sand; slightly moist.

Tan, very fine- to fine-grained,
well sorted, soft; trace silt;
slightly moist.

At 22 feet, saturated.

Sand is tan to orange, fine- to
coarse-grained, angular, poorly
sorted; gravel is varicolored, fine-
to coarse-grained consisting of ,
limestone, oyster shell fossils and
chert, subangular to well rounded;
wet.

Light gray, firm, blocky, highly
weathered; some orange oxidation
staining; slightly moist.

Blue gray, firm, dry.

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

*Unified Soil Classification System

ASTM D-2487

C-198

**Drilled by flight auger

il

HARGIS + ASSOCIATES, INC.
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TABLE B-30
LITHOLOGIC LOG OF MONITOR WELL HM-126

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND ---

TOPSOIL

0.5 - 4.5 SILTY, CLAY CL Dark brown (7.5 YR 3/2), moderately
cohesive, slightly plastic, sticky;
some medium-grained subrounded
limestone; some fine-grained friable
caliche nodule.

4.5 - 9.0 CLAYEY SILT ML Very dark brown (10 YR 3/2),

: slightly cohesive, nonplastic; trace
fine-grained chert gravel; slightly
moist.

9.0 - 17.0 CLAYEY GRAVELLY GC-GM Brownish yellow (10 YR 6/6),

SILT slightly cohesive, nonplastic;
gravel is fine- to coarse-grained
weathered limestone, angular to
subrounded, 40 to 50 percent.

At 17.0 feet, saturated.

17.0 - 32.0 SILTY SAND SM Reddish yellow (5 YR 6/6), very
fine-grained, well sorted; silt is
slightly cohesive; trace clay; wet.

32.0 - 36.0 SAND SP Reddish yellow (5 YR 6/6), very
fine-to fine-grained, well sorted;
trace silt.

At 35.5-36.0, coarser sand.

36.0 - 37.0 SANDY GRAVEL SW Varicolored, fine- to coarse-

*Unified Soil Classification System
ASTM D-2487

C-199

grained, angular to subrounded
weathered limestone, oyster fossils
and chert nodules.

**)rilled by flight auger

il
i

HARGIS + ASSOCIATES, INC.

(l
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TABLE B-30 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-126

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

37.0 LIMESTONE --- Light gray (N 6 to N 7), weathered,
hard; dry.

TOTAL DEPTH OF -BOREHOLE: 37 Feet

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487
HARGIS + ASSOCIATES, INC.

W
il

|

C-200
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TABLE B-31
LITHOLOGIC LOG OF MONITOR WELL HM-127

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 0.5 GRASS AND ---

TOPSOIL _

0.5 - 2.0 CLAYEY SILT ML Reddish brown (5 YR 4/4), moderately
cohesive, slightly plastic; some
weathered fine to medium limestone
gravel; slightly moist.

2.0 - 3.0 - LIMEY CLAYEY GC Silt is yellowish red (5 YR 4/6);

SILT WITH limey clay is white (5 YR 8/1), silt
GRAVEL and clay is slightly cohesive;

gravel is medium to coarse-grained,
angular to subangular weathered
limestone; slightly moist.

3.0 - 11.0 GRAVELLY CLAYEY GC Reddish yellow (7/5 YR 6/8),

SILT slightly cohesive, nonplastic;
gravel is fine- to coarse-grained,
angular to subrounded weathered
limestone; slightly moist.

11.0 - 20.0 GRAVELLY SILT GM Pink to reddish yellow (7.5 YR 7/4
to 7.5 YR 7/4), noncohesive; gravel
is fine- to coarse-grained, angular
to subrounded weathered limestone;
trace cobbles of limestone; dry.

At 15.0-16.0 feet, same as 3.0-
11.0 feet.

20.0 - 25.0 CLAYEY SILT/ ML/CL  Strong brown (7.5 YR 5/6).
SILTY CLAY
At 20.0-24.0 feet, 30 percent
recovery, noncohesive, slightly
moist.

At 24.0-25.0 feet, more clay,
~ slightly cohesive, firm, blocky,
slightly moist.

At 25 feet, saturated.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

c-201 HARGIS + ASSOCIATES, INC. ~—

mmm

UL



154219

TABLE B-31 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-127

DEPTH INTERVAL
{feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

25.0 - 36.0 SAND SP Reddish yellow (7/5 YR 6/8), very
fine- to fine-grained, well sorted;
saturated.

At 29.0-34.0 feet, no recovery from
core sampler, probably sand slurry.

36.0 - 38.5 GRAVELLY SAND GM Reddish yellow (7.5 YR 6/8), sand is
fine- to coarse-grained, poorly
sorted; gravel is fine- to medium-
grained, subangular to subrounded;
trace coarse gravel consisting of
weathered limestone, chert, and
oyster fossils.

38.5 FOSSILIFEROUS --- Gray (N 6), hard, dense; fossils are
L IMESTONE oyster shells, few and well cemented
within Timestone.

TOTAL DEPTH OF BOREHOLE: 38.5 Feet

*Unified Soil Classification System **Drilled by flight auger

ASTM D-2487 o202
; _HARGIS + ASSOCIATES, INC.

mm$
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FIGURE C-1
LITHOLOGIC LOG OF MONITOR WELL P-1 (PALUXY FORMATION)

MaP COORDINATES: S.-14 fe.; R. 2,089 ft
GROUND ELEV.: 650.6

DRILLING METHOD* Mud-Rotary

BOREHOLE DEPTH! 214 feet

. DATE ODRILLED: March 1-9, 1983

DRILLED BY:
Southwestern laboratories, Inc.

BOREMOLE DIAMETER: 15" to 37 feet:
9-5/8" .to 79 feet 6-1/8" to 214 feer

DESCRIPTION OF MATERIALS

GRAPMIC
DEPTH L0G
- FILL:
1 1 LIMESTONE:
S
—T (Goodland
) S — .
-1 Limestone)
.
T
TTL
5 . S
T T
1 1
il 0
.
1 I A |
D S
B I
) -
e —
10 T—1
CLAY:
15 T LIMESTONE :
?;;7 0% CLAY:
711‘_@ CLAYEY
I S & LIMESTONE:
20 —pdgekse
R O
D )
T
— LIMESTONE with
T JAL4 CLAYEY SHALE/
25 —T1 I SHALEY CLAY:
T 1
S
) S—
S SN
1 1
-
1
] rl'
X L
30 CLAYEY SHALE/
SHALEY CLAY
with LIMESTONE:
| e o . SHALEY LIMESTONE:
35 — | (Walnut Forma-
1 tiom)
{’1jf;4’ SHELL
-1 = AGGLOMERATE:
P ST )
T T =T
T
40 T

Asphalt and -Subgrade.

Light grev, dense, fossiliferous (mollusks),
some thin beds of soft silt and clay, clay
is noncohesive, some brown and orange zonep
of oxidation, very slight odor - may be
natural.

At 5 feet: Some soft to firm beds of siltc
and clay, clay is brownish yellow to grey,
very slight odor - may be natural.

Light brownish yellow with some dark brown,
soft to firm, sli htlz cohesive, light
grey limestone, llmestone is dense and
and fossiliferous (mollusks), some brown

and orange zones of oxidation, very slight
odor - may be natural.

Same as depth interval 5 to 10.5 feet.
Same as depth interval 10.5 to 14.5 feet,

Light to dark grey, dense, fossiliferous
(mollusks) with fewer shells than upper
limestones, clay is soft to firm and co-
hesive, brown and orange zones of oxida-
tion, no odor apparent.

At 20 feet: Decreasing shell content.

Light_ to medium grey, dense, fossiliferous
mol usks? 3it§ Zuer shells than lime-

stone above, clay and shale is soft _to
firm, some brown” and orange zones of oxida
tion.
At 25 feet: Limestone is cleaner with fewer
clay and shale seams, fewer shells.

At 28 feet: Clay and shale seams are more
frequent and/or thicker.

Medium to dark grey, soft to firm, slightly
cohesive clay, limestone seams_are dense
and slightly tossiliferous (mollusks).

At 32 feet: Ali clayey shale with thin or

- infrequent liwestone seams.

Medium_to dark érey,_dense, fossiliferous
mollusks), sfale’is clayey and soft to
irm.

Catk prey with some light grey, dense, well
ceméntZd very foss'%ife%oug (mollusks)
with shells up to l%~inch diameter, firm
to very dense clay/shale matrix with some
limestone, matrix appears moist, some py-
ritization of shells,

. C-204



FIGURE C-1 (continued)

LITHOLOGIC LOG OF
MONITOR WELL P~1 (PALUXY FORMATION)

184222

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: ORILLED OY:
DRILLING METHOD:

BOREHOLE DEPTH: BOREMOLE DIAMETER:

DEPTH GRaPMIC DESCRIPTION OF MATERIALS

40 O S

45 e

50 L -~T1=:

My

60 15

b

)
H
)
”"’"‘""’?"”"""""‘""'"""
W

H =)

4

~ 1 ~
65 3 CLAYEY SHALE/ Medium to dark grey, soft to slightly firm,

SHALEY CLAY: cohesive,

70 —
75 —

At 77 feet: Firm to very dense, fossili-
ferous (mollusks), moist (?), harder to
drill.

80

T3 From 54 to 56 feet: Matrix is more clayey.

. C-205



FIGURE C-1 (continued)
LITHOLOGIC L0OG OF f 184223

MONITOR WELL P-1 (PALUXY FORMATION)

MAP COORDINATES: OATE DRILLED:
GROUND ELEV.: DRILLED B8Y:
ORILLING METHOOD:
BOREHOLE DEPTHM: BOREHOLE DIAMETER:
oEPTH | OREFMIC DESCRIPTION OF MATERIALS
80 —— SAND: Buff, very fine~ to fine-grained quartz,
(Paluxy sub-rounded to well rounded, well sorted,
Formation) unconsolidated but closely packed, some

thin beds of darker buff clayey silt or
clayey sand.

90 —
. = ,- SILTY CLAY/ Dark buff with some light brown, soft to
a5 f*-;i: SILTY SHALE: slightly firm, clay is slightly to mod-
3 = erately cohesive, thin beds of silc, some
/"‘? very fine sand
,'A_—d b4 .
== At 95 feet: Brown, soft to firm.
L |

———

105 —==

Ho —=

120

C-2086



f IGURE

C-1 (continued)

LITHOLOGIC LOG OF . 1 e
MONITOR WELL P-1 (PALUXY FORMATION) 184224

MAP COORDINATES:

GROUND

ELEV.®

ORILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED!
DRILLED BY:

BOREHOLE DIAMETER:

oEpTH | GASPAMIC DESCRIPTION OF MATERIALS
120
SAND: Buff, very fine- to fine-grained quartz,
sub-rounded to well rounded, well sorted,
125 —1 unconsolidated but closely packed, some
thin beds of darker buff clayey silt or
clayey sand.
130 —
135 —. At 135 feet: Some small zones of well
cemented sand.
140 -
145 —
150 .
155
160

—£=-207



FIGURE C-1 (continued) 3 ¢
LITHOLOGIC LOG OF 184225
MONITOR WELL P-1 (PALUXY FORMATION)

MAP COORDINATES: OATE DRILLED:

GROUND ELEV.: DRILLED 8Y:

DRILLING METHOD:

BOREHOLE DEPTH: BOREHOLE DIAMETER:

pepTH | SRATHIC DESCRIPTION OF MATERIALS
160~} At 160 feet: Some thin beds of blue-green
: silty shale/silty clay, some of these
beds are brown.

165 —~ From 165 to 205 feet: Beds of blue-green
silty shale/silty clay are increasingly
more numerous and/or thicker.

(70 —:

175 —

I80 -11_

185 -

190

195 _f

200

C~-208



FIGURE C-1

(continued)

LITHOLOGIC LOG OF
MONITOR WELL P-1 (PALUXY FORMATION)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED:
DRILLED BY:

BOREMHOLE DIAMETER:

DEPTH

GRAPMIC
LO9

DESCRIPTION OF MATERIALS

200

210

'\\\\\ﬁ

MW
NNANNY
NN NN
KASANNY
BOXNNNYY
AN

RSN A
BN ANNNY

i
H

H HR

SILTY SHALE/
SILTY CLAY:

SILTY SAND/

CLAYEY SAND:

SANDY
LIMESTONE:

{Glen Rose
Formation)

Blue-green with brown, soft to firm,
slightly to moderately cohesive, some
very fine sand.

Light grey with a blue-green hue, very fine-

grained unconsolidated quartz, closely
packed.

Light brownish grey to grey, dense, brittle,
some blue-green shaley beds, no visible
fossils.

Cc-209



FIGURE C-2 184227

LITHOLOGIC LOG OF MONITOR WELL P-2 (PALUXY FORMATIOHN)

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD: Auger to 43.5 ft.,rotary to 133 ft. Inc.
BOREMOLE DEPTH: 183 feet

710 ft; R. 2,816 ft. DATE DRILLED 6-6-83 to 6-17-83

665.8 feet ms]

DRILLED BY: Southwestern Laboratories,

BOREMOLE D1AMETER: 18 inches to 43.5 f
12-1/4 inches to 78 ft.; 7-7/8 inches to

GRAPMIC 105 1T,
DEPTH LOG DESCRIPTION OF MATERIALS
0 FilL: Silty clay, dark brown, very moist, slight-
ly firm, slightly cohesive, trace gravel,
grass roots, no odor.
At 2 feet: Dark red-brown, moist.
5 —

SILTY GRAVELLY
CLAY:

SILTY SANDY
CLAY:

CLAYEY GRAVELLY
SAND:

SAND AND GRAVEL:

CLAYEY SAND AND
GRAVEL:

SHALEY CLAY:
(Goodland Lime-
stone)

Light brown, moist, slightly firm, slightly
cohesive, weathered limestone gravel,
trace sand, caliche in zones.

Light brown, moist, slightly soft toslight-
ly firm, slightly to moderately cohesive,
trace limestone gravel, no odor.

At 12 feet: No gravel, slight increase in
sand content.

At 16 feet: Moist to very moist, slightly
cohesive, trace limestone gravel.

At 19 feet: Some limestone gravel up to
2-inch diameter.

Light brown, moist, slightly loose, lime-
Stone gravel up to l-Inch diameter, no odd

Light brown to grey, moist, loose, coarse-
grained sand and gravel composed of lime-
stone and shell fragments up to 2-inch
diameter.

At 26 feet: Trace silt and clay.

Light brown to grey, moist, loose, coarse-
grained sand and gravel composed of lime-
stone and shell fragments up to 3-inch
diameter.

Greenish-buff with brown-orange in zones,
slightly moist to moist, firm to slight-
ly stiff, slightly cohesive, calcareous,
no odor.

At 34 feet: Moist.

At 37 feet: Fissile in zones, ironconcre-
tions, dendritic manganese oxide stains.
At 38 feet: Medium grey along bedding plan

fissile.

c-210



FIGURE C-2 (continued)

LITHOLOGIC LOG OF , > 1
MONITOR WELL P-2 (PALUXY FORMATLO:) 1842‘?‘8

MAP COORDINATES DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:
GRAPHI
DEPTH Loe© DESCRIPTION OF MATERIALS
40 — SHALE/LIMESTONE: Interbedded; light to dark_%rey. s],:.ghﬂy
— moist; shale 1is firm, britcrle; limestone
— is dense, no fossils.
11 SHELL AGGLOMER- Medium to dark grey, slightly dense to
= L 71 ATE: dense, very fossiliferous (oysters),
) S (Walnut Forma- matrix and interbeds of calcareous shale
45 —4T=T1= tion) and clay.
=TT At 44 feet: Very dense.
~ 1 ~ ] ~
=1 =71
-1 ~ 1 ~
I L
~ T 1=
T -1~
—1 ;1* -
50 o [ o~ | A
5 N S |
-] ~ 1 ~
~ 1 =
~ U o~ | .
-~ 1 ~ 1
~ ] =~ 1 ~
~ ] ~
=T -T1=
T -~T1~
55 1=
~ 1 I-.J ~
~71 ~ ] =
T -~ 1 ~
~7] ~ 1 =
I ~T1T=
o~ 1 [ a
-1 ~
~ 1 =~ ] =
60 A~
o
o
OO S At 64 feet: Shale and clay interbeds are
~1 = more numerous.
~ ] ~ 1 ~
w | A
65 —=T3=7
-~ 1.~ 1 -
. - From 70 to 71.5 feet: Shale.
———TL From 71.5 to 72.5 feet: Few shale and clay
+—r——7—1 interbeds.
— £L, =
70 L‘I‘ a1 A
a1 -~ ’
]l =1 ~
~ 1 ~ 1
~ ] =~ ] ~
o SHALE/CLAY/ Intfrbéqdedi.mgg}umf;o datn:k reys shille and
. clay is sli irm to stitf, calcareou
. e LIMESTONE: limzstone ig degse.
—— SHALE/CLAY: Incer?gddgd; light to dark grey, firm to
75 —¢ 7777, stiff, fossiliferous, some very dense
e —— . black shale, thin sandy and silty zones.
A
T SANDSTONE/SANDY Interbedded; light buff to dark grey, slight:
80 Tt MESTONE: . ly dense to dense, quartz sand, limestone
N e (Paluxy Formation) fossiliferous (mollusks).

C-211



FIGURE C-2

(continued)

LITHOLOGIC LOG OF Y
MONITOR WELL P-2 (PALUXY FORMATION) 154223

MAaP COORDINATES
GROUND ELEV.:

DRILL

ING METHOD:

BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREMOLE DIAMETER:

DEPTH

GRAPNIC
LOG

DESCRIPTION OF MATERIALS

% CLAY: Medium grey, slightly soft, cohesive, some
80 / |
pyrite nodules.
o -/////////

- {?? SAND: Buff to light grey, loose, very fine- to
fine-grained quartz, well sorted, rounded,
hard zones of pyrite nodules, some grey

90 clay.

85 v

100 At 100 feet: Light buff, slightly loose to
loose, fine- to medium-grained quartz,
clean, well packed.

105 From 105 to 110 feet: Predominantly medium-+
grained.

no

IS

120

C-212



FIGURE C-2

(continued)

LITHOLOGIC LOG OF

MONITOR WELL P-2

184230

(PALUXY FORMATIO:)

MAP COORDINATES.

GROUND

ELEV.:

DRILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

RAP
DEPTH G foc';“c DESCRIPTION OF MATERIALS
120—"fis
125

130 —

From 131 to 131.5 feet: Lignite, black, lou
grade, appears to be carbonized wood.

Hec

///A//'. CLAY: Blue-green, slightly soft, cohesive, stratif
SAND/CLAY: Intirbﬁcti:iedi sand %i bufg to éight ;iy.g
vs sli y se e- to medium
135 ////// clas gécznglnbghln'bgggngnd 1:e§;ue grggn
slightly soft, cohesive.
/ At 136.5 feet: Sand is very fine- to fine-
///// grained, with zones of moderately cemented
medium-grained sand, calcareous cement.
i&ZZ?’/
140 : At 140 feet: Sand is light buff, clay is
/////// medium grey.
42%%97/
as ///////
42&%27}'
(//////
150 : At 150 feet: Sand is fine- to medium-graindd.
7777
44285?/
155 W/ At 155 feet: Clay layers are medium to dar
V grey and less numerous.
/é§§%§/
o

Cc-213



FIGURE

C-2 (continued)

LITHOLOGIC LOG OF
MONITOR WELL P-2 (PALUXY FORMATION)

184231

MAP COORDINATES

DATE DRILLED-

GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:
GRAPHI
DEPTH Logc DESCRIPTION OF MATERIALS
160 (/55554{/ At 160 feet: Very few thin clay layers.

165

iz
170~
175 /éégfujd
80
185 —

CLAY:
SANDY LIMESTONE:

Blug-green. slightly soft, slightly cohesiv
silt and sand in zones, no odor.

Light buff, dense, massive, no visible
fossils, cherc.

At 178 feet: Very dense, slightly fossil-
iferous.

SANDY CLAY/SHALE/ Interbedded; clay and shale are blue-green,

LIMESTONE:

slightly soft to firm, non-cohesive to
slightly cohesive; limestone is light,
buff, dense, slightly fossiliferous, con
tains chert.

C-214



FIGURE C-3 184232

LITHOLOGIC LOG OF MOMITO® WELL P-3 (PALUXY FORMATION)

MAP COORDINATES S. 6,750 ft.; R. 2,193 ft. DATE DRILLED: 6-6-83 to 6-18-83
R : 644.5 ft. .
GROUND ELEV. 5 ft. msi DRILLED BY: Southwestern Laboratories,
ORILLING METHOD: Auger to 18 ft., rotary to 221 frt. Inc.
BOREHOLE DEPTH. 221 frt. BOREHOLE OIAMETER:18 inches to 18 ftr.;
12-1/4 inches to 46 ft.; 7-7/8 inches to
RAP 2T e -
pEPTH | © :O;‘C DESCRIPTION OF MATERIALS

0 FLLL: Asphalt and subgrade.

At 2 feet: Silty clay and shaley clay: siléy
lay is dark_ reddish brown, moist slightly
irm, slightly cohesive; sﬁaley clay is

reworked Goodland Limestone, greenish buff

to blue-green, slightly st;ff, cohesive,

moist, caliche residue; slight asphalt ode¢r.
— At 6 feet: Sand ravelly cla dark reddish

5] brown, moist, ¥1§ghtly ¥1rm.yélightlyec03’
hesive, sand agd Eravgl compoged of shell
and limestone fragments, no odor.

At 8 feet: Some limestone gravel up to 2-indh

diameter.

10 At 19 feet:i Eiity s?ndy clay, dark brown,
mistes BR BOELY 1808 5eang At S iy ga BT
parts, shells, organic odor.

At 12 feet: Light grey, slightly firm

s&;gh;l cohesive to cohesive, more than
— 30% silt, roots, ashy appearance, no odor
. SHELL AGGLOMER- Li%ht buff to grey, dense, weathered; very
TT1 = . . ossiliferous (oysters), matrix and inter}
- - ATE:

15 ~ 1T =71~ . beds o %alcareous shale and clay, weathefed.
o (Halnut Formation) layers of shale and clay are slightly m01Et.
| G B § At 18 feet: Medium to dark grey, unweatherpd,
T i T ; T shale and clay is slightly firm to dense.
=1~
.

. i‘{ - ‘I. -

20 S S
T -1 -1
-~ ] ~ 1 ~
) S S
~ 1] ~ 1 ~
T ~ ] -
~ ] -~ =
=1~
~ 71 ~ 1 ~
o

25 I =1 -1
-~ ] =~ -

- ] ~
-~ 1 = 1 =~
I =1 -
-1 =~ 1 ~
T~ T =1
-~ 1 - o
o

30 1'; T=1 At 30 feet: Shale and clay beds are more
T =T =1 ’ numerous. '
=1 ~—1-

T-T1-

NS S A

T~ 1 -1 .-
~ 1 ~ 1 ~

T =1 -1

~ 71 ~ 1 ~

T-~T1T-~1

35 Iff ;3~f At 36 feet: Some zones of loosely cemented
=TT shells, trace of pyrite nodules.
~ ] ~ 1 =~
I ~ 1 ~ 1
-~ 1 ~ 1 ~
T~1 -~
T =T

40 ~ T =T -

~ 1 =~ 1
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FIGURE C-3 (continued)
LITHOLOGIC LOG OF

MONITOR WELL P-3 (PALUXY FORMATION) 184233
MAP CODRDINATES. DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:
DEPTH ““&;‘;'C DESCRIPTION OF MATERIALS
40—"H+132 '
T~ 1 ~
~ ] ~ 1 ~
Jd ~ 1 ~ 1
~ T -~ T =~
L
- 1 =~
== . migeo tishe bufty shishily dgese co slieht,
: R SANDSTONE : cX}careoﬁsqcement, crbss—% B eH, wgfi sorges.

(Paluxy Formatiom) .
SAND: Light buff, loose to slightly loose, very

fine- to fine-grained quartz, well sorted,

rounded, small zones of moderately cementeH

sand with calcareous cement, losing drillihg

water into formation. .

At 48 feet: Fine- to medium~grained.

At 67 feet: Some thin beds of clay.

CLAY: Blue-green, slightly soft, cohesive.

‘.

At 77 feet: Some thin beds of sand and
sandy clay.

C‘216 °



FIGURE C-3 (continued)

LITHOLOGIC LOG OF
MOMITOR WELL P-3 (PALUXY FORMATIOMN)

184234

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREHOLE DIAMETER:

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

80

\\

85

S0

95

100

105

Ho

s

120

SAND:

Light grey to light buff, loose, fine- to
medium-grained quartz, well sorted, round4
small zones of moderately cemented sand wi
calcareous cement, some thin beds of blue-
green clay.

At 90 feet: Very few clay beds.

At 97 feet: ©No clay.

th
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FIGURE C-3 (continued) 18@235

LITHOLOGIC LOG OF
MONITOR WELL P-3 (PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: ‘ DRILLED BY.

DRILLING METHOD:

BOREHOLE DEPTH: BOREHOLE DIAMETER:
RAPH

DEPTH 6 Lot tc OESCRIPTION OF MATERIALS

120 LRI

125

130

135

140 At 142 feet: Some thin beds of clay.
145
150 At 150 feet: Clay beds are more numerous.
’
155 W CLAY/SAND: Interbedded; clay is blue-green; thin zone
B R . of low-grade black lignite.
T SANDSTONE/SHAL. ’ .nterbedded; sandstone is buff to blue-green
160 CLAY: slightly dense, very fine- to fine-grained

From 130 to 135 feet: Slightly finer
grained.

Cc-218



FIGURE C-3

(continued)
LITHOLOGIC LOG OF

184236

MONITOR WELL P~3 (PALUXY FORMATION)

MAaP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREMHOLE DEPTH:

DATE DRILLED-
DRILLED BY:

BOREHOLE DIAMETER:

DEPTH | GRADMIC DESCRIPTION OF MATERIALS

160 '7/////// quartz, moderately cemented with calcareous
cement; some pyrite nodules; shale and clay
— beds are thin, blue-green to buff, slightly
/Z//A soft to slightly stiff, slightly cohesive,
----- VR fissile, sandy in zones, some dark grey clayj.

165 —jmaiii]
= |

170

175 At 175 feet: Some loose sand.

180 e - At 180 feet: Shale and clay beds are pre-
] dominant.

185

190

185

200 I
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FIGURE

C-3 (continued) 184237

LITHOLOGIC LOG OF
MONHITOR WELL P-3 (PALUXY FORMATION)

GROUND

MAP COORDINATES

ELEV,:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:

BOREMOLE DIAMETER:

pEPTH | GRAFHIC DESCRIPTION OF MATERIALS
200 ot
T
.
R
205
2i0
7777
= —
215 W At 215 feet: Some dark green shale.
.
== SHALE: Dark green to dark grey, stiff, fissile.
—
[T ~——— - :
220 ——— LIMESTONE: White to light buff, dense, fossiliferous.
T (Glen Rose For-
mation)
225 —

Cc-220




LITHOLOGIC LOG OF MONITOR WELL P-4 (PALUXY FORMATION)

FIGURE C-4

184238

MaP COORDINATES S. 2,806 ft.; R. 2,713 ft. DATE DRiLLED: 6-7-83 to 6-15-83
GROUND ELEV.: 648.3 ft msl DRILLED BY:
DRILLING METHOD: Auger to 28 fr., 58t?ry to Southwestern Laboratories, Inc.
2 t- 18 inches to 28 ft.f
BOREHOLE DEPTH: 228 feet BOREHOLE DIAMETER: t-p
12% inches to 57 ft.; 7-7/8 inches to
oepTn | °R0SGC DESCRIPTION OF MATERIALS 228 fe.

0 FILL: Asphalt and subgrade.

FILL: Sandy clay, reddish brown, moist, slightly
férm, slightly cohesive, trace gravel, no
odor.

At 4 feet: Silty clayey sand, light red-

5 dish brown, slightly moist, slightly loose,
very fine- to fine-grained quartz sand,
no odor.

At 6 feet: Decreasing clay content.

At 8 feer: Silty sand, light reddish tan,
slightly moist, slightly loose, fine- to
medium-grained quartz.

10 — At 10 feet: Sand, tan, slightly moist, loo;a
well sorted, fine- to medium-grained quargz,
trace silt and clay.

At 12 feet: Light tan, dry to slightly moift.

At 14 feer: Slightly moist.

15 — At 15.5 feet: Tan, moist, some creamcolordd
clay which is soft and slightly cohesive.

At 16.5 feet: Some silt, moist to very
moist.

At 20 feer: Wet

At 22 feet: Gravelly clayey sand, light

20 — tan to light brown, get) s1ighcly i80se,
sand is fine- to medium-grained Qquartz,

ravel contains subangular to subrounded
ragments of limestone, shells and chert.

At 24 feet: Clay, sand, and gravel; light l
to medium brown and grey, wet, loose,
greenish-buff clay of the Goo&lan4 Lime-
stone occurs in zones but is not in place|

23 IERER D SHELL AGGLOMER- Medium to dark grey, dry to slightly moist,

~1l~1- ATE: dense, brittle, very fossiliferous (oys-
-ﬁIL (Walnut Formation) ters), matrix and interbeds of calcareous
|~ ] ~ shale and clay.
-j;lfﬁ¥:. At 28 feer: Very dense.
S N Y
30 4 T-1=-13
~JT-~T1- ’
= 1 ~T~1-
~l-1-
T -1~ 1= ‘.
~1l=1-
= [ ~-1T-1
~ 1~ ]~
35 -1 ~1-
~i=~1- .
T ~1 ~ [~ At 38 to 44 feet: Increasing shell content
A1 ~1-~
SENERE
~1~1= 1
T
40 1 ;T_ =
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rIGURE C-4 (continued)
LITHOLOGIC LOG OF MONITOR 1854239
WELL P-4 (PALUXY FORMATION)

MaP COORDINATES DATE DRILLED"
GROUND ELEV.: DRILLED 8Y:
DRILLING METHOD:

BOREHOLE DEPTH: BOREMOLE DIAMETER:

GRAPHI
DEPTH ¢ DESCRIPTION OF MATERIALS

0~ 1=

45 —

1

¥

}
‘HoH
-y )

) - -
' H
) }~4) 1)

»

)

N

50

B
i

i

bY ame

A ]

b]
H' >
-4 }—4

HiH»

" |
)

¥

SILTY SHALE: . Medium to dark grey, slightly firm, very
) slightly cohesive, calcareous.
From 55 to 57 feet: 1Increasing content of
vei% gin%a to fine-grained quartz sand
SANDSTONE: Med1om g%gyléh—buff. slightly loose, well

(Pal Formation sorted, subrounded, very fine- to fine-
i d / graine& quartz, partially cemented with

calcareous cement, trace silt and clay.

At 61 feet: Some loose sand; some thin
beds of medium grey to buff clay, slight-
ly soft, slightly cohesive.

CLAY: Medium grey to buff, slightly soft, slight-
ly cohesive, some thin beds of sand, no
odor.

AciGS feet: ngmg thin beds ofdghale,lmed-

3YTLRESY Yith PIOYEnRl9rEoREETIRE R130%1.)
Greyish buff, loose, very fine- to fine-

grained quartz, well sorted, subrounded

to rounded, well packed, some moderately

to well cem?nted zones, some %hin beds o

greyish buf Eo dark ? own soft clay and

’ slightly stiff to stiff brown sandv'shale;
losing drilling water to the formation.

At 70 feet: No clay or shale.

From 70.5 to 71.5 feet: Lignite, lowgrade
dense, appears to be carbonized wood,
turned drilling water black temporarily.

SAND
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FIGURE C-4 (continued) e Y
LITHOLOGIC LOG OF MONITOR 184240

WELL P-4 (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED"
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTM: BOREMOLE DIAMETER:
DEPTH Gngg'c DESCRIPTION OF MATERIALS
80 : o At 80 feet: Some thin beds of clay and
shale.
85
CLAY: Light blue-green, slightly soft, cohesive,
shaley in zones, some thin beds of dark
brown clay.
90 At 90 feet: Some thin beds of cemented
sandstone and shale, pyrite nodules.
85

: : CLAY/SANDSTONE: Interbedded; clay is lighc blue-green,
2 . slightly soft to slig tly firm coheszv%,
N shaley 1n zones; sandstone is light buff,
slightly dense, well sorted, very fine-
to fige-grained 3uatcz, moderately ce-
-mented, c¢rossbedded, some pyrite nodules.

100 At 100 feet: Predominantly clay.

At 105 feet: Grading sandier.

105

SAND: Medium grey to light buff, loose to slightly
dense, fine- to medium-grained quartz,
well sorted, rounded, uncemented to par-
tialley cemented with calcareous cement,

‘ few thin beds of blue-green clay.
At 110 feet: Sand is predominantly loose
and well packed, no clay.

110

s

120
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FIGURE C-2 (continued) -
LITHOLOGIC LOG OF MONI[TOR 154241
WELL P-4 (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED-
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:
BOREHOLE DEPTH. BOREHOLE DIAMETER:
DEPTH G“ng'c DESCRIPTION OF MATERIALS
120
125
130
135
140
145 From 145 to 155 feet: 5% coarse to very
coarse quartz sand, thin zones of ce-
mented sand, trace of pink sand.
150 ,
155

C-224



FIGURE C-4

{continued)

LITHOLOGIC LOG QF MONITOR
WELL P-4 (PALUXY FORMATION)

184242

MAP COORDINATES:
GROUND ELEV.:

DRILL

ING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:
DRILLED 8Y:

BOREHOLE DIAMETER:

DEPTH G“ng'c DESCRIPTION OF MATERIALS
160 2;7 CLAY: Blue-green, slightly soft, cohesive, some
///////// shaley zones, some thin beds of sand.
165 —
170 —K % .
. SAND: Medium grey

{75 At 175 feet: Fewer beds of clay.

180 At 180 feet: Fine- to medium-grained quartz
185

190 , At 190 feet: No clay.

195

200

to fine-grained quartz, moderately ce-

mented in

beds of blue-green clay.

to light buff, loose, very finej

zones, well sorted, few thin
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FIGURE C-4

(continued)

LITHOLOGIC LOG OF MONITOR 1842
WELL P-4 (PALUXY FORMATION) : 54243

MAP COO
GROUND

RDINATES:
ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED B8Y:

BOREHOLE DIAMETER:

DEPTH GRL‘OPg'C DESCRIPTION OF MATERIALS
200 From 202 to 202.5 feet: Lignite, low
grade, appears to be carbonized wood.
205 — At 205 feet: Some thin beds of blue-green
clay. .
210 —
215 — At 215 feet: More beds of blue-green clay.
220 —..
3 SHALE/CLAY: Interbedded; blue-green, firm, cohesive, no
///'/// odor.
225 éi
G,
= —
—r— LIMESTONE: Buff to white, slightly dense.
—_—— (Glenrose Forma-
tion)
230 —
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FIGURE (-5 | 184244

LITHOLOGIC LOGC OF MONITOR WELL P-5 UPPER (PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED: 5-1-84 to 6-3-84
GROUND ELEV.: DRILLED BY: Southwestern Laboratories,inc.
DRILULING METHOD: Auger to 61.5 fr., Mud ro- BOREHOLE DIAMETER: 28" to 36 ft.; 18" to
BOREHOLE DEPTH: 10] f¢r. tary to 101 fe. 61.5 fr.; 12 3/4" to 101 fe.
pepTH | CRAPIIC DESCRIPTION OF MATERIALS
(0] FILL: Sandy clay, dark red to brown, moist, fine-to medium-
grained, slightly cohesive.
5_—
: 2 : i ine- fine-grained
w;;;;;;, SILTY SAND: Light orange, brown, moist, very fine-to fine-g .
J+ 2. 272 2 loose.
Light tan, moist, fine-to medium-grained sand.

Light tan, moist, some very fine sand, dense.

x4 SILTY SAND: Light tan, moist, very fine-to fine-grained, loose,

contains some light grey clay.

SILTY CLAY: Light tan, moist, trace sand, slightly cohesive, very
fimm.
““ASILTY SAND: Light brown, very moist to wet, very fine-to fine-

grained, trace of clay, loose.
At 25-57 feer: Medium to coarse grained.

SILTY CLAY: Light tan, wet, trace of fine-to coarse-grained sand,
(Walnut For- firm.
mation)
T SHELL AGGLOM-  Medium to dark grey,.slightly dense to dense fossili-
T ERATE: ferous (oysters) matrix and interbeds of
P calcareous shale and clay.
1
T—T-
T -~1-~
1- Ii,
40 T :
-1 ~ ] =~
REMARKS:
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F IGURE

(-5 {continued})

LITHOLOGIC LOG OF MONITOR WELL P-5 UPPER .
(PALUXY FORMATION) 1584245

MAP COOROINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

OATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH Gafgé"c DESCRIPTION OF MATERIALS
TAI {jll
a - - ~
=T
-~ | o~ | o~
1-1-
=1 ~1~
d~1-~1
~] ~] -
65—t
:4??%£f At 46 feer: Very slightly sandy.
~f-~J1-
~J=T
~[-~T-
T '
-:Li At 49.5 feet: Medium to dark grey, shaley, more clay.
50 ~l-=]=
~I1-T
,l;ijf- At 52.5 feet: Less shaley, hard, more fossiliferous.
~ 1~ -~
IT-T-T
~ | ~ -~
I ~1=1]
~ ]~ -
55 1 ~1-~1
;{li{‘ At 57 feet: Very slightly sandy,
~ =1~
[~T1~T
~f-~1=
~J-~T
|~
60 ~1-~1
7ﬁ£}[}} At 61.5 feet: Medium to light grey, very hard, sandy.
~f~1-
I1~T-1
~T -1~
LAY: Dark grey, carbonaceous, soft, poorly cohesive.
65 Zl(Paluxy Formation)
*ISANDY /CLAY : Interbedded: grey to light grey sand is very fine- to
4 fine, loose to poorly cemented, carbonaceous in
rlaces. (lav is moderately firm, moderately
cohesive.
67-69 feet: Predominately sand.
70 69-71 feet: Predominately clav.
71-73 feet: Sand poorly to well cemented.
75 . . .
ISAND / Buff to grey, very fine-to fine grained, loose to very
SANDSTONE : well cemented (predominately hard, well cemented to
very sell cemented).
30 At 79 feec: Trace pyrite, lignice.
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FLGURE C-5 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-5 UPPER

{PALUXY FORMATION)

154248

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH GRAPHIC

DESCRIPTION OF MATERIALS

LOG

80

SAND:

85—

90—

CLAY:
95 —

100 —

105 —
110 —

115 —

]

OTAL DEPTH 101 feec.

Grey, very fine-to fine-grained, loose to poorly
cemented, carbonaceous, trace pyrite, some thin clay
interbeds. .

85-89 feet: No clay interbeds,

89-93 feet: Some dark grey to brown carbonaceous
clay interbeds,

Blue-grey, carbonaceous, poorly cohesive, soft.
95-99 feet: Sandy.
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184247

TABLE E-1
LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 6.0 SILTY SAND - SM Reddish brown (10 R 5/4), sand is

SANDY SILT fine- to very coarse-grained, sub-

angular, silt is non-cohesive, non-
plastic.

6.0 - 24.0 SAND SILT SM Grayish orange (10 YR 7/4),
interbedded with pale orange (10 YR
8/2), silt is slightly cohesive,
non-plastic, sand is approximately
30 percent, fine- to very fine-
grained, well rounded.

24.0 - 32.0 SILTY GRAVELLY Sp Varicolored, fine- to medium-

SAND grained, slightly cohesive.
32.0 - 60.5 FOSSILIFEROUS -- Gray (N 4 to N 7), fossils, consist
LIMESTONE of oyster shell shards.
60.5 - 66.0 CLAY WITH -- Limestone is same as above, clay is
LIMESTONE sandy, approximately 10 percent,
INTERBEDS fine- to medium-grained, subrounded,
greenish gray (5 GY 4/1), slightly
cohesive, slightly plastic.

66.0 - 68.0 SANDY CLAY - CL Gray (N 3), very fine-grained, loose

CLAYEY SAND interbeds of sandy clay and clay,
clay is gray (N 4), slightly
cohesive, moderately plastic.

68.0 - 74.0 SANDY CLAY SC Gray (N 8), moderately cohesive,
moderately plastic, sand decreases
with depth.

74.0 - 76.5 SANDSTONE -- Light gray, very well cemented,
medium- to fine-grained, well
rounded.

76.5 - 81.0 SANDY CLAY SC Gray (N 8), moderately cohesive,

*Unified Soil Classification System
ASTM D-2487

moderately plastic, some pyrite and
lignite.

**Drilled by mud rotary
HARGIS + ASSOCIATES, INC.

nt

M%#
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1842458
TABLE E-1 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL

(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**
81.0 - 96.0 SAND SP Gray (N 7), fine- to medium-grained,
: subrounded, moderately cemented.
At 81.0 to 84.0 feet, abundant
pyrite and lignite.
86.0 - 98.0 SILTY CLAY CL Blue gray (5 B 7/1), slightly

cohesive, slightly plastic.

TOTAL DEPTH OF BOREHOLE: 98 Feet

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 e HARGIS + ASSOCIATES, INC.
— c-231
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¥ 1GURE C-6 1@{1 249
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE (PALUXY FORMATION) o

MaP COORDINATES: S. 3,016 ft.; R. 2,302 ft. DATE DRILLED: 5-1-84 to 6-5-84

GROUND ELEV.: 653.4 ft. ms] ) DRILLED BY: Southwestern Laboratories,Inc
DRILLING METHOD: Auger to 61.5 fr.; Mud rotaryBOREHOLE DIAMETER: 36" to 35 fr.; 28" to
BOREMOLE DEPTH: |62 fc. to 162 fr. 46 fr.; 26" to 61.5 fr.; 18 3/4" to
107.5 fer.; 12 3/4" to 162 fr.
pepTh | CRAFHIC DESCRIPTION OF MATERIALS
0 FILL: Silty sandy clay, dark red to brown, moist, fine-to
medium-grained sand, slightly cohesive, slightly
e ILL : firm, trace limestone gravel.
: Clayey sand, dark red to brown, moist, fine-to medium-
gralined, moderately loose, some silt, no gravel.
%733 SILTY SAND: Light brown, moist, very fine to fine grained, trace
g clay, loose, some cemented standstone blebs.
Light tan, moist, very fine-to fine-grained, loose,
trace silc.
Light tan, moist, some very fine-to fine-grained sand,
trace clay.
ISANDY SILT/ Light tan to light brown, moist, very fine-grained.
SILTY SAND:
15 {SAND: Light brown, moist to very moist, very fine- to fine-
grained, slightly cemented in zones.
5555555” LAYEY SILT: Light tan, moist, some very fine-grained sand, firm,
Y
20 A7 ASANDY CLAYEY Light tan, moist to very moist, very fine-grained sand,
P
// SILT: firm.
8
Voo (%
/ .
AN
% 7%y
25 — 27 Z At 25 feet: Very moist to wet.
T/ .
%
L7/ L7
VA
5 ILTY SAND Light brown, wet, medium-to coarse-grained sand, some
ﬂffiﬁfjg AND GRAVEL: fine limestone and chert gravel (subangular to sub-
10 __”féﬁ&;fn rounded), loose.
'fﬁﬁifyr
—T ~ T ~]SHELL AGGLOM-  Weathered, light broyn to grey, dense, fossiliferous
-1 = ERATE: (oysters), matrix and interbeds of calcareous shale
~] ~ [~ ](Walnut Forma=- and cla
-] ~ : ay.
=T tiow)
T~1 -~ At 33 feet: Fresh, medium to dark grey, very dense.
35 —=T=T1=-
I=-1~-
~T~1-
l- -
~I-~1-
T=-1-=T
T -1 -~
40 B S
~T =1~
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FIGURE C-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE jhﬁilliiii()

(PALUXY FORMAT

[ON)}

MAaP COORDINATES:

GROUND ELEV.:

ORILLING METHOD:

BOREHOLE DEPTHM:

DATE DRILLED:
ORILLED BY:
BOREHOLE OIAMETER:

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

40 ~l~1-

]
|

At

] oe
1) }—4
b~ }

d

]

y H
e td e B

1
A

45

)

)
3
yH)» H

-

H o U

|1 ) |

B
-

50 —{=T-T-

55——1 —l«

'(Paluxy Form-

ation)

ISAND/CLAY

65

70

75—

so~ [

43-46 feet: Very slightly sandy, less fossiliferous.

At 55.5 feet: Oysters and pectins.

57.5-62 feer: Very slightly sandy to sandy, less
fossiliferous.

Interbedded; grey; sand fine-to medjum-grained, poorly
cemented, w/some lignite and pyrite. Clay dark grey
to grey, slightly sandy to sandy, slightly cohesive,
w/some lignite and pyrite.

Light grey to white, very fine to fine grained, hard
to very hard, well 'cemented, some pyrite in zones.

75-77 feet: very fine-to medium-grained, soft to hard,
poorly cemented to well cemented, carbonaceous, some
lignite , some pyrite.

Interbedded; sand very fine-to medium-grained, iouse tq

poorly cemented, carbonaceous, w/some lignice and
pvrite. Clay sandy, carbonaceous, w/some lignite and
pvrice.
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FIARURE C-6 (continued) .
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE ~
1854231

(PALUXY

FORMATION)

BOREHO

MAP COORDINATES:
GROUND ELEV:
DRILLING METHOD:

LE DEPTH:

DATE DRILLED: -
ORILLED 8Y:
BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIJIALS

80—

L2222

85—

D

SAND:

SANDSTONE:

95 ;ZZZ/ CLAY :
o /
105 — /é;jé
agf;n;,;snnov CLAY:
110 —S5 4
225 M A S -
T
: 40707 4,
2.LT AL
ALY,
115 {dézg?iﬁSAND:
120

Medium grey to brown, very sandy w/very fine-to fine-
grained sand, carbonaceous w/some lignite, trace
pyrite. Some thin sand interbeds.

Medium grey, very fine-to fine-grained, loose to poor-
ly cemented, carbonaceous, some lignite, some
pyrite. Some thin clay interbeds.

Medium grey, fine-to medium-grained, poorly to well
cemented, soft to hard. Some clay interbeds; medium
grey to light blue, firm, slightly cohesive.

Grey, slightly sandy, carbonaceous, slightly cohesive,
firm.

Below 99 feet: Light blue, firm, cohesive, no sand.

Blue, grey to brown, firm, cohesive, carbonaceous in
zones, some clayey sand interbeds,

Interbedded (predominately sandy clay); clay grey,
firm, slightly cohesive, carbonaceous. Sand grey,
silty, very fine-to fine-grained.

Grey, very fine to fine grained, loose to poorly
cemented, some thin sandy carbonaceous clay inter-
beds.

Below 119 feet: Loose, very litctle clay.
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FIGURE C-6

{continued)
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE

(PALUXY FORMATION)

184252

MAaP COORDINATES:

GROUND ELEV.

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
ORILLED BY:
BOREHOLE DIAMETER:

DEPTH LOG

GRAPHIC

DESCRIPTION OF MATERIALS

35— V2Z

fa

CLAY:

SAND/SAND-
STONE:

SANDSTONE/
CLAY:

SAND:

SAND/CLAY:

Z7SANDY CLAY:

SAND:

SANDSTONE:

7FY]SAND / SANDY

CLAY:

ZlcLay:

TOTAL DEPTH 162 [eecr.

Below 123 feet: Fine- to medium-grained.

Grey, sandy, firm, slightly cohesive.

Buff to grey, very fine-to medium-grained, loose to
moderately cemented, soft to'moderately hard, some
thin clay interbeds (white to grey clay, sandy, soft|
poorly cohesive).

Interbedded: standstone very fine-to medium-grained,
loose to moderately cemented,

soft to moderately
hard. Clay grey, loose, soft, s?xgh:fy Saﬂg?-
Buff to grey, very fine to medium grained, very loose,
trace of lignite in places.

Interbedded: sand buff to gre{, very fine-to medium-
grained very loose, trace lignite, trace pyrite,
lay bulf to grey, loose, soft, no sand.

Grey, loose, soft, slightly cohesive, carbonaceous.
Some sand interbeds.

Grey, very fine-to fine-grained, loose to moderately
cemented, some sandy clay interbeds.

Buff to grey, very fine-to fine-grained, loose to well
cemented.

Crey, fine-to medium-grained, loose soft, trace of
lignice.

At 155 feet: Thin hard sandstone.

Blue~green, firm, cohesive, not sandy.
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LITHOLOGIC LOG OF MONITOR WELL P-6 UPPER (PALUXY FORMATION)

FIGURE C-7

184253

MaP COORDINATES: S 2 417 ft.; R.
654.8 ft. msl
DRILLING METHOD: Auger to 61 fr.; Mud rotary BOREHOLE DIAMETER: 28" to 36 ft.; 18" to

GROUND ELEV.:

BOREHOLE OEPTH: 100 frt.

DATE DRILLED: 5-1-84 to 5-20-84
DRILLED BY: Southwestern Laboratories,Inc.

2,274 ft.

to 100 fr. 61 fr.; 12 3/4" to 100 frt.

DEPTH

GRAPHIC
LOG

OESCRIPTION OF MATERIALS

oA
it ¢ 4
AN

10—

VoA KA A
INFCILLE,
e AL X XA
X XL LL A VA
SO DD,

30—

35—

{FILL:

SILTY SANDY
GRAVEL:
SILTY CLAYEY

SAND:

ACLAYEY SILT:

SILTY CLAY:
4ASILTY SAND:
Tl i:.] SANDY GRAVEL:
?' -'CLAY:
547’ (Goodland

///// Limestone)
%

SHALEY CLAY:
(Walnut For-
mation)

SHELL AGGLO-
MERATE:

0-1 feet: Asphalt, concrete and sub-grade.
1-4 feet: Sandy clay, light brown, moist,
slightly cohesive, trace of gravel.

Medium brown, moist, fine-grained, some silt, loose,
some light grey clay blebs.

Light brown to grey, moist, loose, predominately

limestone.
Medium brown, moist, very fine-grained, trace of fine

gravel.
Light brown, moist, some fine sand and fine gravel,
firm.

Light brown to grey, moist, some very fine sand, some
fine gravel, firm, slightly cohesive.

Light brown, wet, very fine-to medium-grained, trace
of clay, some fine gravel. Fuel odor.

Buff to grey, fine to medium gravel, some coarse
sand, no clay or silt. Strong fuel odor, oily sheen

GCreen-brown to orange, moist, slightly cohesive, very
stiff. Weathered, with prominent limonite stains.

Blue-grey to dark érey, stiff, cohesive, with some
limonite stains.

Medium to dark grey, dense, fossiliferous (oysters),
matrix of limestone, calcareous shale, and clay.

At 38.5 feet: verv fossiliferous.

C-236



FIGURE C-7 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-6 UPPER -
(PALUXY FORMATION) 184254

MAP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

' BOREMOLE DEPTHM:

R
oEPTH | © &;?m DESCRIPTION OF MATERIALS

40 T -1~

45 —=T =T~

~1- 46-55 feet: Slightly sandy, less fossiliferous.
50 —1=T-

55 ~T~1-

60 —— LIMESTONE: Light grey, dense, slightly sandy, crystalline, hard,

== tight, no clay.

SHALEY Dark grey, moderately dense, fossiliferous, some
LIMESTONE: sandy interbeds.

:{ SANDSTONE : Medium grey, very fine-to fine-grained, poorly to

‘(Eiégfy Forma- moderately cemented.

SHALEY CLAY/ Interbedded; clay medium to dark grey, moderately

SANDSTONE: cohesive. Sandstone buff, very fine-to fine-
grained, poorly to moderately cemented.

Below 7! feet: Some loose sand.

At 78.5 feet: Very hard, pyrite cement.

80

REMARKS:
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FIGURF C-7 (continued)

- e
LITHOLOGIC D6 OF MONITOR WELL P-6 UPPER 1854255

{PALUXY FORMATION)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

100

{ SANDSTONE :

S1SHALEY CLAY:

pepTH | SRARMIC DESCRIPTION OF MATERIALS

80 AR SAND: Buff to brown, very fine- to fine-grained, loose to
poorly cemented, some shaley clay interbeds, some
pyrite.

83-91 feet: Fewer shaley clay interbeds.

85 —1

90 —

95 SHALEY CLAY/ Interbedded; clay dark grey, moderately cohesive,

trace pyrite. Sandstone grey, very fine- to fine-
grained, moderately to well cemented.

Dark grey, fissile, soft to very firm, cohesive,

trace pyrite, lignite, some blue-green clay.

TOTAL DEPTH 100 feet.
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ELGURE C-8

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE (PALUXY FORMATION)

184256

MAP COORDINATES:
GROUND ELEV.:
DRILLING METHODAuger to 60.5 ftr.,

654.4 ft. msl

S. 2,348 ft.;

R. 2,274 ft. DATE DRILLED: 5-2-84 to 5-22-84

DRILLED BY: Southwestern Laboratories, Inc.

Mud rotary BOREMOLE DIAMETER36" to 33.5 fer.; 24"

‘,,,4,//

/FSANDY CLAY:

i 5 ACLAYEY SAND

GRAVEL:

~ISANDY SILT/

SILTY SAND:

4
‘//I(/Af
A
ﬁ r’d "4

rx)(//,
r{Zf}z Z

CLAYEY GRAVEL:

25 —¥27%,

//4SANDY CLAY:

=7 " ISHALEY CLAY:
ZA4(Goodland

Limestone)

CLAYEY SHALE:
(Walnut For-

mation)

HELL AGGLO-

MERATE:

35—

BOREHOLE DEPTH: |69 ftr. to 169 fc. to 60-2 fe.; 1B 3/4" to 110 fr.;
12 3/4" to 169 Fr.
gpTh [ ORAPIIC DESCRIPTION OF MATERIALS
0 FILL: Sandy clay, orange-brown, moist, fine-to coarse- grained
sand, slighcly cohesive, slightly firm.
S-—
’E;;;}jchAYEY SILTY Medium brown, moist, fine-grained, loose, trace
w/flrx;/ SAND: weathered limestone gravel.
e AAARAL
247007
ol :7i;CRAVELLY SAND: Medium brown, moist, fine-to coarse-grained, loose,
EARONEERE with fine limestone gravel. :
f;j;;j:*SILTY SAND: Medium brown, moist, very fine-to fine-grained, loose,
AN no clay.
15 ?’ﬁifff SILTY SAND Medium brown, moist to very moist, medium- to coarse-
AND GRAVEL: grained sand, fine limestone gravel, loose.

Yellow brown,

Eescone <and
esive, firm.

Hedlum brown, moist, coarse sand and fine gravel,

uartz and limestone. . .
ium brown, moist, very fine-to fine-grained,
clay, fuel odor.

Me some

Medium brown, very moist,
fine to medium limestone gravel, strong fuel odor.

fine to coarse sand,

Crey to medium brown, wet,
odor.

ly cohesive, moderacely firm, strong fuel

Greenish~orange, wet, cohesive, stiff, weathered,

strong fuel odor.

Dark grey, dense, fi§sile, calcareous.

Medium to dark grey, very dense, fossiliferous

(oysters),

At 35.5 fect: grey to black.

moist, fine-to coarse-grained quartz and
some fine limestone gravel, slightly

silty, cohesive clay matrix,

slight

very

matrix of limestone and calcareous shale.
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FIGURE C-8

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE

{continued)

{PALUXY FORMATION)

154257

GROUND

MaP COORDINATES:

ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY
BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

50—

55—

T T {LIMESTONE:

SILTY CLAYEY

Egg%%%%g -

[ e A
65— TJSILTY CLAYEY

SHALE/SAND-
STONE:

1 (Paluxy Forma-

tion)

qCLAYEY SILT/

SANDSTONE:

ASILTY CLAY:

“Tin{ SANDSTONE :

40.5-42 feet: Very slightly sandy.

Light grey to grey, slightly sandy to sandy, less
fossiliferous than above, hard, shaley to
crystalline.

Medium grey, slightly sandy, fissile, slightly
cohesive.

Interbedded: shale medium grey, slightly sandy, fis-
sile, slightly cohesive. Sandstone buff, very fine-~
to fine-grained, soft, poorly cemented.

Interbedded; light grey, slightly sandy, slightly
cohesive, firm. Sandstone buff, very fine-to fine-

grained, soft pobrly cemented.

Light grey, slightly cohesive, less firm than above,
some hard sandy pyrite.
At 75 feet: Hard sandy pyrite.

Light grey, very fine-grained, poorly cemented, some
thin clay interbeds, some pyrice.

Below 79 feet: Fine- to medium-prained, well-
cemented, hard.
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FIGURE C-8 (continued)

184258

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE

{PALUXY FORMATION)

MAP COORDINATES
GROUND ELEV.:

ODRILLING METHOD:
BOREHOLE DEPTH:

DATE ORILLED:
DRILLED BY:
BOREHOLE DIAMETER:

GRAPHIC

DEPTH LOG

DESCRIPTION OF MATERIALS

SHALEY CLAY/
SANDSTONE:

90

JSANDSTONE/
CLAY:
JCLAY:

.

95—

100 —

SILTY CLAY/
CLAYEY SILT:

110

115—

120

Interbedded; sandstone buff to white, fine-to medium-
grained, well cemented, hard. Clay grey to green,
fissile, much pyrite, some lignite.

Interbedded; sandstone buff to white, fine-to medium-
grained, well cemented, hard. Clay grey, carbona-

ceous, sligbtly sand some rite, some lignite.
Blue-green, %lfmg s 1gK£ly cohggive, trace py%ltg,

trace lignite.

Below 97 feet: No lignite.
Below 99 feet: No pyrite.

103-105 feet: Slightly silty.

Blue-green, moderately firm, not cohesive, contains
some brown carbonaceous clay.

Interbedded; sandstone buff, fine~to medium-grained,

some silt ?oor%y to moderately cemented. Clay blued
green to buff, firm, cohesive, trace pyrite.

Buff to light grey, very fine to fine, loose to
poorly cemented, trace of lignite.

1.

At 115 feet: Some brown carbonaceous clay.
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FIGURE C-8

{continued)

184253

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:
pepTH | SRAPHIC DESCRIPTION OF MATERIALS
120
At 123.5 feet: very well cemented, hard.
125 — At 125 feet: thin clay interbeds.
130 —
135 —
140 —d
145 —§
Below 145 feet: 1increased lignite content,
increased thin clay interbeds.
150 —
155 —
160
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FIGURE C-8 (continued)

1842690

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

pepTH | CRATHIC DESCRIPTION OF MATERIALS
16
SAND/CLAY: Interbedded; sand buff to light grey, very fine-to
165_~;{Zzzzxz fine-grained, loose, some li n%te. Clay light
; 7 grey to blue green, firm, cohesive.
< ¥4 CLAYEY SHALE: Blue-green, sandy, brittle, stiff, soft.
TOTAL DEPTH 169 feet.
170—
et

C-243




184361

FIGURE C-9
LITHOLOIC LOG OF MONITOR WELL P-7 UPPER (PALUXY FORMATION)

MAP COORDINATES: S. 2,328 ft.: R. 2.9867 ft.
GROUND ELEV.: 65.2 ft. nsl

DATE DRILLED: 5-2-84 to 1-6-85
DRILLED BY: Southwestern Laboratories, Inc.

DRILLING METHOD: Auger to 58.5 ft.; Mud Rotary to

BOREHOLE DIAMETER: 28" to 36.5 ft.: 18" to

BOREHOLE DEPTHM: 117 f¢t. 11 ft. 58.5 f*.; 12-3/8" to 111 ft.
EPTH | CRAFHIC DESCRIPTION OF MATERIALS
0 FILL: 0-1 feet: Asphalt and sub-grade.

77 SANDY CLAY:

/3
SANDY SILTY
CLAY:

2271 SILTY CLAYEY

SAND:
SILTY SAND:

72 CLAYEY SAND:

5% SILTY SAND:

b
~]1 SAND:

SANDY SILTY:

SILTY CLAYEY
SAND:

1-5 feet: Sandy gravelly clay, medium to dark brown, very
moist, medium to coarse sand and fire gravel, firm,
slightly conesive, sulfurous odor.

Red-brown, moist, fine-grained sand, trace fine limestone
gravel, very firm, slightly cohesive.

Red-orange, moist, fine-grained sand, trace fine limestone
gravel, firm to very firm, slightly cohesive.

ed-orange, moist, very fine to fine-grained, trace lime-
stone gravel.

‘{an to oragne, moist, very fine-to fine-grained, same clay
oose.

Brown to orange, moist, fine-to medium-grained, sove silt,
sare fine limestone gravel, loose. _

Tan to brown, moist, fine-to mediun-grained, trace clay,
trace fine limestone gravel.

Light brown, moist, very fine-to fine-grained, sare silt,
trace clay, loose.

Buff to grey, moist, very fine to fire sand, same clay,
firm not cohesive.

Light tan, very moist to wet, very fine-to fine-grained,
some white clay blebs, volatile organic odor.

f v v 72v]1 SILTY SAND: . Yellow-tan, wet, very fine-to fine-grained, same clay,
R loose
2?44?5# -

- "_/.‘/474’1-(

30 =Pt
V2t v i/
I LAY . . .
Ly SANDY CLAY: \{ellow to white, wet, medium to coarse sand, some fine

westone gravel.
SHALEY CLAY: ! : -
(Walnut Formation) Dark g'r'ey, stiff, cohesive calcareous.

35 —r=—F—4=4 SHELL AGGLOMERATE: Medium to dark grey, dense, fossiliferous (oysters)
L=l d matrix limestone, calcareous shale and clay.
- - ; ‘.‘
-~ 1 o~ 1
=1~

40 3— L -~ i -t
— ] e~ ]
T o 1 =~ 1

REMARKS:
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FIGURE €-9 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-7 UPPER

(PALUXY FORMATION)

¥
&
v

184

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREMOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

SANDSTONE :
(Paluxy Formation)

R
pepTh | ORAPHIC DESCRIPTION OF MATERIALS
==
= - Cy .
40 0 Below 40.5 feet: less fossiliferous, less
T clay.
d ~1 ~
=1 -1
d =1~
=T
45 o~ |
d =1 ~
T Below 47.5 feet: increased clay content.
=~ ] ~
__Iﬂ“_l_’:'_.
1 = 1 =~
-~ 1 ~ 1
S
50 ] = | .
=T At 53 feet: very fossiliferous.
~ 1l ~1]
J on |
~ 1 ~ 1
~ | ~
A~ Ll ~ 1
~ 1 ~
IJ*I
55 oL '
T3 Below 57 feet: slightly sandy, some hard
T tight crystalline limastone.
1~ ] ~
Al ~ 1
1T o~ T ~
-sl”\l
- 1 o~ ]
60 —T—
T ~1

Light grey, very fine-grained to fine-
grained; some clayc some lignite, poorly
cemented.

REMARKS:
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FIGURE C-9 (continued) -
LITHOLOGIC LOG OF MONITOR WELL P-7 UPPER 154263
(PALUXY FORMAT[ON)

MAaP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: ’ BOREHOLE DIAMETER

BOREHOLE DEPTH:

DEPTH Gﬁﬁ;?m DESCRIPTION OF MATERIALS

80

85 —J

85-90 feet: some interbedded green clay.

90 —1:

90-92 feet: very well cemented.

95 —

100 —

Green, firm.
Light grey, fine-grained, moderately well
cemented.

110 —EEZZ2 20 AYSTONE : Green, firm.
=77

TOTAL DEPTH 111 FEET.

REMARKS:

C~-246 —



FIGURE C-10 184254

LITHOLOGIC LOG OF MOnITOR WELL P-7 MIDDLE (PALUXY FORMATION)

MaP COORDINATES: S. 2,368 ft.: R.

2.859 ft. paTe DRILLED: 1-7-85 to 2-13-85

GROUND ELEV.: 655.3 ft. msl DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Auger to 57 ft.; Mud Rotary to BOREHOLE DIAMETER: 36" to 39 ft.: 24" to
BOREHOLE DEPTH: 165 ft. 165 ft. 57 ft.; 18-3/4" to 111 ft.: 12-3/8" to 165 ft.
EPTH | CRAPHIC DESCRIPTION OF MATERIALS
0 FILL: Asphalt and sub-grade.
474, SILTY CLAY: Brown to red-brown, some sand, some caliche
5% in nodules and stringers.
o
s
7, 7
2
7
N 44 7
Y7/ ;
I/,,,/ // 7
/,
10 ——*Z’/////,
%
,,: ;/ 7/
/Y
L/ 7Y 2,
7 /// %
Z, ”//I
72 47
7 7,
15 —://,/;24/
97 /787,
A4S SANDY CLAY: Light brown, moist, very fine grained.
20 57 . . |
YAl CLAYEY SAND Brown, moist, very fine grained, some silt.
A some weathered sandstone pebbles.
25 —¥

30—

SHALEY CLAY: Dark grey, stiff, calcareous, fossiliferous
35 — (Wainut Formation) (oysters).
L =1 > USHELL AGGLOMERATE: Grey. dense, fossiliferous (oysters), with
=TI =1 interlayers of calcereous shale and cla,
1~ 1 =~
40 =l =1z
=] = ] —~
REMARKS:
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FIGURE C-10 (continued) -
L11HOLOGIC LOG OF MONITOR WELL P-7 MIDDLE 184260

(PALUXY FORMATION)

maP CO

ORDINATES:

GROUND ELEV:
DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

pepTH | ORAPHIC DESCRIPTION OF MATERIALS
e
40 _/-“-:?-
-AA =
-~ 1 —
=T=—1L
Py P
= | —{
45 .
=T=1
~ 1~ |-
- ] -~
=~ 1
Pl S
—~ 1 o~ ] ~
T—T
50 e At 50 feet: Thin interlayer of silty sandstone.
T —1-
o e
T = 1=
=T =1~
T~ 1 ~
-1 ~ =
-— 1 -—
-~ | ﬁ‘-
55 T—T=
—nIA —
~ 1 .
-{ SANDSTONE : Grey, fine-grained, well sorted, some silt
i and clay. Some pyrite and lignite.
60 —
65 —
70 —
75 —
80
REMARKS:
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FIGURE C-10 (continued)

1854266
L{THOLOGIC LOG OF MONITOR WELL P-7 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

GRAPHIC
DEPTH LOG

DESCRIPTION OF MATERIALS

80

90 —

95 —

100 —

105

% CLAYSTONE/

Green, firm, contains sandstone interlayers.
CLAYEY SHALE

110

111-118 feet: No returns.

120

Grey, very fine-grained, some silt, some clay.

REMARKS:
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FIGURE C-

W (con

tinued)

184236

LITHOLOGIC LOG OF MONITOR WELL P-7 MIDDLE
(PALUXY FORMATION)

GROUND

ELEV.:

MAP COORDINATES:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

oepTH | CRASTC DESCRIPTION OF MATERIALS

120 At 122 feet: some lignite

125 .__g?f.“ SILTY CLAY: Grey, soft, poorly consolidated, some sand.

7/
130 — : . .
“1SAND: Grey, very fine to fine, some clay. Loose

to poorly cemented.

135 —

140 —

145 — 146 to 150 feet: some lignite.

150 —

155 —d
At 158 feet: trace of blue-green clay.

160

REMARKS:
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FIGURE C-10 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-7 MIDDLE o
(PALUXY FORMATION) 184268

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: ORILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH Gﬁﬁ;?m DESCRIPTION OF MATERIALS

CLAYSTONE/ Blue-green, firm, some sandstone interbeds.

160 SHALEY CLAY:

165
TOTAL DEPTH 165 FEET

REMARKS:
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184269

FIGURE C-11
LITHOLOGIC LOG OF MONITOR WELL P-8 UPPER (PALUXY FORMATION)
MAP COORDINATES: S. 1,150 ft.; R. 597 f¢t. DATE DRILLED: 1-8-85 to 1-19-85
GROUND ELEV.: 644.5 ft. msi DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD:Auger to 58 ft.; Mud Rotary to BOREHOLE DIAMETER: 24" tg 38 ft.; 18" to
BOREHOLE DEPTH: 92 ft. 92 ft. 58 ft,; 12-3/4" to 92 ft.
DEPTH | GRAPHIC DESCRIPTION OF MATERIALS

SANDY SILTY Red-brown to light brown, slightly moist to
CLAY: dry, some caliche as nodules and stringers.

At 10 feet: Some gravel.

20

(contains nautiloids and gastropods re-worded

CLAYEY SAND: Tan, slightly moist to dry, fossiliferous
/ from Goodland Formation).
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FIGURE C-11  (continued)
LITHOLOGIC LOG OF MONITOR WELL P-8 UPPER
(PALUXY FORMATION)

1854270

MAP COORDINATES:

GROUND
DRILLIN

ELEV.:
G METHOD:

BOREHOLE DEPTH:

OATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

DEPTH cntggnc DESCRIPTION OF MATERIALS
80
s CLAYSTONE/ Blue-grey, firm, sandy.
85 — CLAYEY SHALE:
e
90 — =
TOTAL DEPTH 92 FEET.
95 —o
—
REMARKS:
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184271

TABLE E-2
LITHOLOGIC LOG OF MONITOR WELL P-8UN

DEPTH INTERVAL

(feet below GROUP

land surface) SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**

0-27.0 SILTY CLAY CL Grayish orange (10 YR 8/6), slightly
plastic, slightly cohesive, firm,
dry.

27.0 - 30.0 SANDY GRAVEL GD Varicolored, saturated, loose,
medium- to very coarse-grained, well
rounded.

30.0 - 58.5 FOSSILIFEROUS -- Gray (N 4 to N 8), dry, hard,

: LIMESTONE abundant fossils, shale interbeds,
Walnut Formation.
58.5 - 61.0 CLAYEY SP Gray (N 4), wet, moderately
SANDSTONE cemented, sand is very fine-grained,

well rounded.

61.0 - 73.0 SILTY CLAYSTONE CL Gray (N 5), wet, firm, slightly
plastic non-cohesive.

73.0 - 84.0 SANDSTONE SP Whitish, moderately cemented, well
sorted, very fine- to fine-grained,
well rounded. .

84.0 - 94.0 SILTY CL Gray (N 4 to N 6), wet, firm,
CLAY/SHALE moderately plastic, moderately
cohesive.

TOTAL DEPTH OF BOREHOLE: 94.0 Feet

*Unified Soil Classification System e **Drilled by flight auger
ASTM D-2487
HARGIS + ASSOCIATES, INC.

J“""I::'
e,
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184272

FIGURE C-12
LITHOLOGIC LOG OF MONITOR WELL P-8 MIDDLE {PALUXY FORMATION)
MaP COORDINATES: 5. 1,09 ft.; R. 597 ft. DATE DRILLED: 1-8-85 to 1-29-85
GROUND ELEV.: p44.5 ft, ms) DRILLED BY: Southmestern Laboratories, Inc.
DRILLING METHOD: Auger to 58 ft., Mud Rotary to BOREHOLE DIAMETER: 36" to 39 ft,: 24" to 58 ft
BOREHOLE DEPTH: 169 ft. 169 ft. 18-3/4 to 109 ft.; 12-3/8 to 169 ft.
DEPTH Gngé“c DESCRIPTION OF MATERIALS

SILTY CLAY: Light brown, some sand, slightly Cemented, some
caliche nodules and stringers.

-

CLAYEY SAND Light brown, moist, very fossilferous (confains
AND GRAVEL: nautiloids and gastropods reworked from Good-
land Formation).

Dry at 25 ft.
SHELL AGGLOMERATE: Grey, dry, clayey in places. Fossiliferous
(oysters). Matrix of limestone and calcarous
shale
) # LIMESTUNE : Light grey to grey, slightly sandy to sandy,
_— fossiliferous, shaley to crystalline.

REMARKS:
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842
FIGURE C-12 (continued) 154273
LITHCLOGIC LOG OF MONITOR WELL P-8 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

GRAPMIC

DEPTH LOG

DESCRIPTION OF MATERIALS

40

45 e eg————

Y
X

X > cxp— c—

> S— c—

55 —

"SANDSTONE : Grey, fine-grained, soft, friable.
(Paluxy Formation)

80

REMARKS:
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FIGURZ C-12 (Continued) 18[&!:2:74

LITHOLOGIC LOG OF MONITOR WELL P-8 MIDOLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
ORILLING METHOOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

GRAPHIC DESCRIPTION OF MATERIALS

DEPTH LOG

80

 CLAYSTONE/

= o)
85 — CLAYEY SHALE:

90 —

-

100 —

==

105 1 SANDSTONE : White to tan, medium grained, well rounded,
some thin clay stringers.
110
115 ‘ _
Below 116 feet: Very fine-grained, some pyrite.
120
REMARKS:
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FIGURE C-12 (continued) 18@2“}

LITHOLOGIC LOG OF HONITOR WELL P-8 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

pepTH | BRAFHIC DESCRIPTION OF MATERIALS

120

125 —

130 —

135 — At 135 feet: Some lignite

140 —

145 — . . X :
146 - 156 feet: Fine to medium-grained white
sand. Losing circulation.

150 —

155 —f . . .
Below 156 feet: Very fine to fine grained.

160

REMARKS:

C-258



FIGURE €-12 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-8 MIDOLE 184276
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GR{_‘;&*'C DESCRIPTION OF MATERIALS
160
165

CLAYSTONE/ Blue-green, brittle, stiff, soft to hard.
CLAYEY SHALE
TOTAL DEPTH
170 — 169 FEET
REMARKS:
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FIGURE C-13 184277

LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER (PALUXY FORMATION)

MAP COORDINATES: 5. 1,909 ft.; R. 1,510 ft. DATE DRILLED: 1-15-85
GROUND ELEvV.:  09%4.6 ft. msi DRILLED Bv:Southwestern Laboratories, Inc

ORILLING METHOD:Auger to 63 ft.; Mud Rotary BOREHOLE DIAMETER:24" to 39.5 ft.; 18"
BOREHOLE DEPTH: 118 to 118 ft. to 63 ft.; 12-3/4" to 118ft

oepTH | SRAPTIC DESCRIPTION OF MATERIALS
0 FILL: Clay, red-brown, moist, cohesive, with some
caliche.
SILTY CLAY: Brown to red-brown, slightly moist to moist,
brittle.
SILTY SANDY CLAY: Orange brown, slightly moist, brittle, some

limonite stains, contains some fine gravel

= CLAYEY SHALE: Grey-brown, dry, brittle, some linunite stains,
25 — fissile

30 —

SHALEY LIMESTONE Grey to black, dry, fissile, fossiliferous
(oysters).

40

§§§§§%§§
e~ Goodland Formation dry throughout.
b
Lt
:_-/;czv:?r
ot
===

REMARKS:
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LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER
(PALUXY FORMATION)

FIGURE C-13 (continued) 1842‘?8

mMaP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

OEPTH Gﬁfggm DESCRIPTION OF MATERIALS
40 _/&:_};- SHELL AGGLOMERATE: Medium to dark grey, dense, fossilferous
T —=1= {oysters), matrix of limestone and calcarous
T=T= shale.
— 1 =1
L~ 1 -~
—~ ] e
=T =7
45 L~_1=
- | e
— ] -
g“i ‘f?
— =T
=T+
50 =1=
~ T =1
-jiﬁ 1 a—
=~ 1 ~1
T Below 54 feet: Becomes more sandy and harder
LT with depth.
55 T
- = 1 =
— T =71
T~ 1 ~
-] =
.—- ; .1- -
1=
60 S
= - ] =
_;E.“ L ’“! =
: SANDSTONE : Grey, fine-grained, poorly to moderately
{Paluxy Formation) cemented, some lignite and pyrite.
65 ~—
70 — 70 - 72 feet: Well cemented.
LN
75 —
80
REMARKS:

C-261



FIGURE C-13 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER
(PALUXY FORMATION)

184273

MAP COORDINATES
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY:
BOREHOLE DIAMETER:

GRAPHIC

DESCRIPTION OF MATERIALS

DEPTH LOG

80

85 —

95 —

100 —

105 —

115 —

120

1 T0TAL DEPTH 118 FEET.

At 117 feet: Some lignite.

REMARKS:
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1842890

TABLE E-3

LITHOLOGIC LOG OF MONITOR WELL P-9UN

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 0.5 ASPHALT AND -- |
SUBGRADE
0.5 - 2.0 SILTY CLAY CL Brown (5 YR 3/4), moderately
cohesive, slightly plastic.
2.0-7.0 SANDY SILT SM Grayish orange (10 YR 7/4),
noncohesive nonplastic, sand is
approixmately 30 percent, fine- to
very coarse-grained, subangular to
subrounded.
7.0 - 27.0 CLAYEY SILT - ML - CL Yellowish orange (10 YR 8/6),
SILTY CLAY slightly cohesive, nonplastic, trace
medium- to fine-grained sand. -
27.0 - 36.0 SILTY SAND GP Varicolored, gravel is fine- to
GRAVEL coarse-grained, subangular to
rounded, sand is very fine- to
coarse-grained, subangular to
rounded. ’ :
36.0 - 63.0 FOSSILIFEROUS -- Gray (N 7), hard, brittle, shell
LIMESTONE WITH fragments are oyster shells, clay is
CLAY interbedded, gray (N 2 to N 8),
slightly cohesive, moderately
plastic.
63.0 - 82.0 INTERBEDDED SC Gray (N 6 to N 8), sand is very
SILT, SAND, AND fine-grained, clay is slightly
CLAY cohesive.
At 76.0 - 82.0 feet, drill cuttings
indicate pyrite seams.
82.0 - 109 SANDSTONE -- White to very light gray (N 8 to N

*Unified Soil Classification System
ASTM D-2487

9), very fine- to medium-grained,
well rounded, interbedded, loosely
cemented to well cemented sandstone,
trace silty sand.

**Drilled by mud rotary
C-263 s HARGIS + ASSOCIATES, INC.

iy
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TABLE E-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9UN

DEPTH INTERVAL

(FEET BELOW GROUP

LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**
109.0 - SANDY CLAY SC Medium gray (N 5), cohesive,

112.0 slightly plastic, sand is very fine-

grained, some pyrite.

TOTAL DEPTH OF BOREHOLE: 112 Feet

*Unified Soil Classification System **Drilled by mud rotary

ASTM D-2487 Y HARGIS + ASSOCIATES, INC.
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FIGURE C-14
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE (PALUXY FORMATION)
MAP COORDINATES: S- 1,975 ft.; R. 1,510 ft. DATE DRILLED: 1-14-85 to 2-12-85
GROUND ELEV.: 654.6 ft. msi DRILLED BY: Southvestern Laboratories. Inc.
DRILLING METHOD: Auger to 62.5 ft.: Mud Rotary to BOREHOLE DIAMETER: 36" to 39.5 ft.: 24" to
BOREHOLE DEPTH:168 ft. 168 ft. 62.5 ft.; 18-3/4" to 128 ft.; 12-3/4" to 168 ft.
pepTH | CRESHC DESCRIPTION OF MATERIALS
0 FILL: Clay, red-brown, moist, cohesive, with lime-
stone or caliche pebbles.
SILTY CLAY: Light brown, moist, cohesive, with some caliche
5 nodules.
10
1 CLAYEY SANDY GRAVEL: Orange-brown, moist, cohesive, fossilferous
> (contains nautiloids and gastropods re-worked
from Goodland Formation}.
At 16 feet: some quartz pebbles.
20
es Below 26 feet: wet, slight fuel oder.
20
35
SHELL AGGLOMERATE : Medium grey, dense, fossilferous (oysters),
(Walnut Formation) matrix and interbeds of <andy limestone, cal-
careous shale, and c a,.
a0
REMARKS:

C=-265



FIGURE C-14  (continued) 154283
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: : BOREHDOLE DIAMETER:

BOREHOLE DEPTH:

pepTH | GRAPHIC DESCRIPTION OF MATERIALS

-
o
[~)
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o
\
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!
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Below 54 feet: becomes more sandy and harder
with depth.

}

55

)

)
iatinl

)

)

)
)

)
DR H P H
)

)

)
—q)-q).-‘)

€0

)
ialintnl

H
. )~)_)

L IMESTONE : Grey, sandy, hard, fossilferous.

SANDSTONE : Grey, fine grained, silty, some clay, some
(Paluxy Formation) lignite and pyrite.

REMARKS:

C-266"



FIGURE C-14 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
ORILLED BY:
BOREHOLE DIAMETER:

GRAPNIC

DEPTH LOG

DESCRIPTION OF MATERIALS

80

85 —

90 —

95 —

100 —

105 —

110 —

118 -

LIGNITE:

120

At 84 feet: very hard, well cemented, some
pyrite cement.

At 110 feet: some grey clay.

Black, soft, woody, sandy, clayey.

REMARKS:

C-267

g
b




FIGURE C-14

{continued)

A
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE 184258
(PALUXY FORMATION)

MAP COORDINATES:

GROUND

ELEV.:

DRILLING METHOD:
BOREHOLE OEPTHM:

DATE DRILLED:
ORILLED BY:
BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

120

125

130 —

135 —

140 —

145 —

150 —

155 —

160

A CLAYEY SAND/

SANDY CLAY:

“{ SANDSTONE :

Grey, silty, very fine-to-fine-grained sand,
some lignite

Grey, fine-grained, loose to moderately
cemented, some thin lignite seams.

Below 150 feet: Clean sand, little silt or
clay. Well sorted. Some lost circulation
during drilling.

REMARKS:

C-268




YIGURE C-14 (continued) 18428“8
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH Gngg'C DESCRIPTION OF MATERIALS

160

165

2 3 CLAYSTONE/ Green, brittle, stiff, hard.
CLAYEY SHALE:
| TOTAL DEPTH 168 FEET.

170 —
REMARKS:

C-269



FIGURE C-15 184287

LITHOLOGIC LOG OF MONITOR WELL P-10 UPPER (PALUXY FORMATION)

MAP COORDINATES: S. 3.626 ft.; R. 2,286 ft. DATE ORILLED: 1-22-85 to 1-23-85
GROUND ELEV.: 628.9 ft. msl DRILLED BY: SouthmeStern Laboratories, Inc.
DRILLING METHOD: Auger to 28 ft.; Mud Rotary to BOREHOLE DIAMETER: 18" to 28 ft.; 12-3/4" to
BOREHOLE DEPTH: 58 ft. 8 ft. 58 ft.
DEPTH GRL“S&“C DESCRIPTION OF MATERIALS
0 / 74 “ANDY CLAY: Brown, moist, some silt, trace gravel.
——T——T SHELL AGGLOMERATE: Light brown to grey, dense, fossiliferous
. (Walnut Formation) (oysters). Contains interbeds of sandy clay-
=1 ~1 = stone.
5 T~ 1 ~
~ 1 = 1
f.—AA‘
o~ ] o~ |
- L= 1
= ] o~ 1 =
P S
1 — 1
10 —BT=7
Ll BEd
— T
N
T
- 1 =~ 1
L
— ] —~
S S
.
15 =T
=Y ~ ] =~
-1 -~
=1 =~ ] =~
T = 1 —
T = 1 ~
—:I .I.J. -
- z -I- l -
20 S -
- 1= T
D S
- ] -—
S S
-]~
T - -
- T-
T ~ 1 ~
1= 1 =1
25 —I=T-=
=) Ai-
-~ ]~
o
— ]~
~ 1 —~ =
I = L=
g Z7ASILTY CLAYEY/ Dark grey to brown, poorly cemented, some
7 SANDSTONE lignite and pyrite. Very fine grained.
30 -—-T (Paluxy Formation)
35—
At 39 fec:: n rd, well cemented.
40
REMARKS:

c-270



FIGURE C-15

(continued)
LITHOLOGIC LNG OF MONITOR WELL P-10 UPPER - 18584

{PALUXY SORMATION)

e
&y
od
®

MaP COORDINATES:
GROUND ELEV.:

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED:
ORILLED BY:
BOREHOLE DIAMETER:

DEPTH

GRAPHIC
LOG

DESCRIPTION OF MATERIALS

60 —

7

I CLAYSTONE /
CLAYEY SHALE

| TOTAL DEPTH 58 FEET.

Below 40 feet: . less silt.

Below 50 feet: some green claystone interbeds.

Blue-green, firm, contains some sandstone
interbeds.

REMARKS:

c-271




FIGURE C-16 184289

LITHOLOGIC LOG OF MONITOR WELL P10 MIDDLE (PALUXY FORMATION)

MAP COORDINATES: 5. 3,654 ft.: R, 3,286 ft. DATE DRILLED: 1-22-85 to 2-10-85
GROUND ELEV.: 628.5 ft. msl DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Auger to 32 ft; Mud Rotary to BOREHOLE DIAMETER: 24" to 32 ft.; 18-3/4" to
BOREHOLE DEPTH: 134 ft. 134 ft. 63 ft.; 12-3/4" to 134 ft.
pepTh | OREFHIC DESCRIPTION OF MATERIALS
0 j SANDY CLAY: Brown, moist, some silt, trace gravel.
— 'I{ :;' SHELL AGGLOMERATE: Light brown to grey, dense, fossiliferous
T =1 (Walnut Formation) (oysters). Contains interbeds of sandy
T claystone.
5 1=
=1 ~1-
-] - L
=TT ;
‘—~ T =L
- -l
~ | LE
10 —=T—T=
- 1 ~
= —
= | —--
s
o
11 ;
Rl
o
-] -~ —~
-] o~
- - 1 -
- 1 o~
-] - '~
- 1~
- | —L- 'J;n
20 3 o
- L~ -
- 1 -
-1 ~
T -~ =
- 1 -
=T = -
[ 1o
25 [ -1+ Becomes hard crystalline limestone near base
~ 1 = of Formation.
1 =
-7 ~ -
P
FTATLEASILTY CLAYEY Dark grey, poorly to moderately cemented,
30 __V:./ //// SANDSTONE some lignite and pyrite.
.7.7.7.7:/7{ (Paluxy Formation)
V.7.1.7-11.7.
7417773
’7/77’ 74 "
35 Y
7717
20 (7.3.77.77.
' LS,
REMARKS:

C-272



FIGURE L-16 (continued) 184230
LITHOLOGIC LO5 OF MONITOR WELL P-10 M]DDLE
(PALUXY FORMATION)

MAaP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

GRAPHIC

DEPTH LOG DESCRIPTION, OF MATERIALS
TFTT 777

0 ey iz
AAAAN

BTN,
77,7477/

| CLAYSTONE/ Blue-green, firm.
CLAYEY SHALE:

o

60

65

70
]
75 —
X
80 %
z?" 3
REMARKS:

C-273



FIGURE C-16 (rontinued) 184291
LITHOLOGIC LOG OF MONITOR WELL P-10 MIDDLE
(PALUXY FORMAT[ON)

MAP COORDINATES: DATE ORILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRS&';"C DESCRIPTION OF MATERIALS

80

85

1 SANDSTONE : Grey, fine-grained, loose to moderately
cemented, some silt and clay

90

95

100

105

110

115

120

REMARKS:
C-274



FIGURE C-16 (continued) .
LITHOLOGIC LOG OF MONITOR WELL P-10 MIDDLE jLE;<1;353;3
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

peEpTH | GRAPHIC DESCRIPTION OF MATERIALS
120
125
CLAYSTONE/ Blue-green, firm.
130 — CLAYEY SHALE:
Z
s

135 —] TOTAL DEPTH 134 FEET.

p—
REMARKS:

C-275 —
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Hele Me. P-11(u)

Ft ¥Worth

wasy |

.F, Plant #(GD), Paluxy Aquifer
o Seattan)

M. HIR AND TYPE OF IT &

(Pvenvicar [wma (LN TT 1]

BDES. FROW VERT.

. DATE WOLE |26

3 DR LING AGENCY 12 uAnur 1 * e
Failing 500
USCE . ToTaL ﬁ oF OVER- R ETURBED TuRoisTURSRD
N R ——rr——y) ARASS 2 Pixen | :
ant te aunbed i F-11(u)

[ s or omcien * 14 TOTAL NUMBER CONE BOXES 0

Brever 1S ELEVATION GROUND WATER — e
{6 OIMECTION OF woLk [sTARTEO ComPLETED

- July 85 13 Aug 85

M L oF oV el

17. GLEvATIoN ToroP woLt (383, G 7

8.3

5. DEPTH ORMILLED WMTO ROCK

15. TOTAL CORE RECOVERY FOR BORING

0. TOTAL DEPTH OF WOLE

g‘;:g . HONATURE OF INSPECTOR ﬁ! , MCMul

CLASMPICATION OF MATENIALS
(Desariptian)

1y

T 2.4 to 6.5

GRAVEL - coarse to fine,

llllll.u_l l I.l I.L‘l

®

LLUIL . lll.ll.l

angular, aedium dense,
slightly moist, browm,
very sandy and clayey,
calcareous,

6.5 to 8.3

CIAY - high plasticity,
stiff, slightly moist,
red, saxiy limes.

1 1] 8.3 to 12,3

SHALE = weathsared to a
high plastic and very
stiff clay consistency,
good blocky structure
Tresent, moist, yellow
brown and light gray,

a few scattered lime con-
centrations and shell
fragments - poosibly a
reworked shale.

= 12,3 to 3.0

ARIIIACEOUS LIMESTONE and
SHALE interbedded =
Halnut M, -

“weather stains noted un~
t11 19', then no apmaren
weathering, white L.3.
and yellow brown shals
which grades to gray by
19*, the beds are geners

soft(rock clasaificatio
shale to hard L.S.

less than 1° thick, vor{r

31.0 te 53.5
LIMESTONE - white, moderate

ly hard to haxt {rx claasl,

ENG FORM 183§  pugvicus eoiTions ane cesoveTE.

MAR 78

ogvarion| ogrru {Leceno)] ":‘,:ﬁ"' IANELE|  Drsting chma saer inea, doudh ot
- 13 . 4 - [ 9
pu 0.0 to 0.3 = Asphalt, Note: Hole supervised [~
- by Robert McVey from |
__5 0.3 to 2.4 0.0 to 61,7' and then j—
by James Christie from|[—
3 CIAY - high plasticity, 6.7 to 93.0° - which
/0" mediua stiff, =118h‘§¥ also included install-
moist, dark brown, chem- ation of pipe and
1 ical odor. PP PuRp
- 1 Note: The lithology

and thelr contacts
were primrily dis-
cerned from gamma and
electric logs and
supported by drill
cuttings,.

® Drilling

0 to 9' - 8" auger,

0 to 12,5' = 14" auger,
auger refusal at 12.5°,
12,5 to 61,7' - 14" rock
bit.

Hole bailed to 59.2°
immediately after 10"
metal casing welded am
set in hole to &2°,
Csng wvas grouted frol
bottom of hole(62') u

to surface,

61.7 to 92c98‘ -9 7/8.
rockbit.

+o

Water check on ! Aug
1985 read at 61,7° with
cang in hole,

2 Aug B85 - vater at 58,7
no water movesent,
After TD attained the

water check on

12 Aug BS read at
83.2°,

28 Aug B85 reads at
&'3“

(2]

.
oo o

* e o
Win £

& ¢
so

™

*

W

o 12,3

Vial sanrles of fluid
and cuttings taken at
93°.

lHlIIlI‘lTlllllHllﬂl[lT”lllll]ﬂlll”H[”n]llﬂTlllllﬂll]ﬂ”l”lllllfl]illl]]l]l]ll

(TRANSLUCENT)

Cc-276
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DRILLING LOC Img“ : ["’

quD x)téd;

Heie K. F-11{u)

TIOn

[T I3] 2
Ft Worth orl  smEETs

3]
F. Plant Pu(CD),

Paluxy Aquifer

oo Soantan

3 DMLLING ASENCY

12. BANY

w». MIT AND TYPY OF MY

ungERs o

ONATION OF DmILL

e
4 HOLE BO. (Ac ansun on aroweng e |
e enmtray

! Fe1t(u)

" YOYAL "0,
Ll L] Ml‘ 'llll-

‘-"l.... E YN s TUaeae

& RANE OF DRILLER

MW TOTAL UM EN CONE SORES -

A

18, ELEVATION SROUND WATER

6. DMECTION OF WOLL

Oveaveear. Dwesmen ______________ 9€e. *wow venr.

. DATE woLE

"1‘.'.' | COMP L ETRD

3. ¥ oFr ov

7. TLEVATION TO® OF WOLL

jo. SEFPTH ORILLED WYO ®ROCK

8. TOTAL CORE RECOVERY FOR SORING

L

. TOTAL OEP™TN OF WOLL

o3

n. s:--nWmv:cvu M /V) ¢ M(q

s .

!

L]
L 4
]

CLASMPICATION OF BATERIALS
{Dosaressan

d

s cong
RECOV.
tY
*

0% Om
L (™
»o.

[

REMARKS
Dy@ing 1ana. —-:‘b-. Sameh of

*

U I nnmnnn m am mam rmemnmammmm

31 to 53,3(continued)

LIMESTONE - dense oyster

shell beds scattered,
oceasioml very hard(rx
class) seams, shale seams
scattered throughout.
¥alnmut Fa.

$3.5 to 54.0 SHALE
54.0 to 59.8 SANDSTONE

59.8 to 63.8

SHALE - unwesthered dark
grey, soft(rx class),
thin lime stringers
throughout, silty, sandy
with numerous sand seams.
Palexy, Fn

63.8 to 7TLL

SHALE armd SAND interpedded =

snale is as acove shale

ard sand if fine grained,
silty, grey, non cemented.
Poluxy Fm., Transition zone

70.1 to 93,0

SAND /SANDSTONE - fine, very
silty, numerous gilt acanms
clayey with scattered
clay/shale seams wnich
generslly occur in 0.4°
thick or less seams, gray
and brown, very soft to
moderately hard(rock class
ification), friable,
mostly non cemented, but
cement noted from drill
action.

Anstrumentation

For further informtion
see diagran.

After completion of
drilling:

Set 4" pvc from TD to
surface and added gravel
pack up to 38°.

Location of joints of
the 4" pipe from the
bottom measuring up;
5,43 (bottom blank and
plug), 16.72°(scre=en},
7.79. G.79', §5.79°,
.79, 9.79°, 5.79°, &
9.79' totals 93.72' pipd
with 0.8 sticr up.

Trﬂll]””]lﬂllllll'lllllllll

Set sudbmersible pump
at total depth of G1,82°
with intake screen at
89.22°.

Joints on pump riser
listed from Sottom of
_ pump and up to surface;

pump length = 14 W,

then 2!,1°, OE'
2l.12°, 2’..12'. “.0‘
totals = 92,92° with
1' stick up.

ALL REFPTHS FE sy
SERGUND SORKFACIE

Note: Lithoiogy shown
between depths 53.5
and 59.8 feet cihanped
based on reintecpre-
tation of geophvsica.
log.

TrrT]TTT‘lTlﬂT]'rTTI‘[TrnTrmﬂTﬂTFITI'[IIll||||||lnl]ml|nn]nl

EMC FORM 18 3¢ paevious coimows ane omsoLeTe.

wAR TV

[ LTI 124

"OLL &0
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TABLE E-4
LITHOLOGIC LOG OF MONITOR WELL P-11US
DEPTH INTERVAL

(feet below GROUP
land surface} SOIL TYPE SYMBOL* DESCRIPTION OF MATERJAL**

0-1 ASPHALT AND Yellowish Brown (10 YR 5/4), with
SUBGRADE dark brown mottle, 50% clay, 50%
silt, soft, plastic.

1-10 SILTY CLAY CL White to tan (2.5 Y 7/4), clay, very
hard, dense, weathered, indurated
reaction with HC1 vigorous.

Tan (2.5 Y 7/4), shale with black
inclusions, reaction with HC]
vigorous. Interbedded with tan
1imestone, soft to hard with depth.

10-17 SHALE/LIMESTONE

Gray (5 Y 6/1), shale, soft to hard,
red staining. Interbedded with gray
limestone, very hard brittle, more
massive with depth. Lenses of white
limestone with shell fragments with
depth. -

17-54 SHALE/LIMESTONE

54-55 SILTY CLAY CL Gray (2.5 Y 6/1), 60 percent clay,
40 percent silt, plastic, soft to

firm.

55-60 SAND WITH SILT ML Gray (2.5 Y 5/1), 90 percent sand,
10 percent silt, sand is very fine
to fine, trace mica (biotite).

60-62 SILT/SAND ML-CL Dark grayish brown (2.5 Y 4/2), to

SILT/CLAYEY gray (5 Y 5/1), silt, dry, hard,

SILT graying to gray, 80 percent silt, 20
percent sand, sand is very fine, dry
to slightly moist, slightly plastic,
hard. At 62 feet, gray, 80 percent
silt, 20 percent clay, plastic,
hard.

TOTAL DEPTH OF BOREHOLE: 62 Feet

*Unified Soil Classification System **Drijlled by mud rotary
ASTM D-2487 c-278 iy HARGIS + ASSOCIATES, INC.

I
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Helo Me. P-11(m
¥
DRILLING LOG S¥D Ft Worth or 2 sugkvs
P Fiant #(GD), Paluxy Aquifer O T T N
ow Seapian)
12 1 50.0 [Je%
3. DAY ASENCY Falling
‘-—.fig,‘. 12 TOTAL NO. OF OVER. e |-'N::¢u | UnworsTURBED
— N ”-““.g P_ll(.) PUROEN SANSL &S h
5. RANE OF DRILLER * 14 TOTAL HUNSER CORE BOXES 0
Brewer . 15. CLEVATION SROUND WATER P
& DinacTion oF woLE STARTED TCowsLaT &0
GOvemTicaL (lmermes —___  oae reemvany. | & GATE nOLE t 13 Aug 85 1 26 Aug 85
= o0 p— 55 17. sLEvaTION TOR or WLt & D, B4
e DErvw DAILLED mTO NOCK 18,4 9. TOTAL CORE AECOVERT POR SORING .
TOTAL DEFTH OF WOLE 165.4

CLEVATION

SEPFTK [LEGENDY
. « 4

CLASIFICATION OF MATERIALS
(Desewrguias)

3 COne
AXCOV-
&Ny
.

5. SIONATURE OF INSPECTOR e
80X on T REMARKS
SAMPLE |  (Drfiling time, suter inea, o
wo. oten, if

0.0 to 0.3 - Asphalt,

003 to 3.8

1 llllll

CIAY - high plasticity,
10" medium stiff, slightly

- moiat, dark brown, cheai-~
cal odor at top of unit,

o

4.8 to 7.0

1l
bu

GRAVEL - coarse to fine,
angular, wsediua dense,
ri slightly moist, drown,
very sandy and clayey.

|
~-]~
2y

-

= 7.0 to 12,7

SHALE - weathered to a
plastic and very stiff
clay consistency, alightly
moist, yellow brown and
gray, slightly lisey, few

A scattared shell fragments,

¥alnut Fa.

[ 12,7 to 34.0

it

LIMESTONE - weather stained
but mostly white, meder~
ately hard to hard{rock
classification), moderate-
ly toc well cemented, densd
oyster shell zones througl

3
F
j shale seams scattered

]

Notes Lithologic units
and thsir contacts were
primarily interpreted
fron ganms and electric
106'30

® Drilling

0 to 12,5° - 14" auger,
12,5 to 106° - 14" rocke
bit, set 106' of 10"
netal csng and csng then
grouted froam bdottom of
hole to surface,

106 to 161.0' - 9 7/8"
rockbit - the actual
bottom of hole measur-
ed to be 165,4' -
driller claimed wash
out of loose sand.

>0

- Vial samples of fluid
and cuttings together
aty 60', 70*, 80°', 90°,
100°, amd 105,5°.
A seperate vial for
fluid and cuttings taken
at 165°,

L 2 2]

Water check first

””ll”llllﬂ'lmrllll]lmllllllIllllllll'llllrﬂll[r”ll]l_lllllfflliﬂllllllll”llllll”lllllll

L out, numerous soft(rx clags) thing oa morning of
: 20 Aug 85 with TD of
bo s within - they are genemally hole at 105.5" = 82°,
less than 1° thick, but
some do thicken up to Hole bailed to 95° on
— 2,4, 10 especially froa 22 Aug 85 with 10" esng
24,0 to 31.0', unit is in hole.
Ze: very shaley with sand ‘Hater recovered to 82°
o from % to 61.5°. within $ hour.
- ¥alnut Fu,
_:1 54.0 to 54.8 SEALE
3 54.8 to 61.5 SANDSTONE
= 61.5 to 71.0 Note: Lithology shown
$or ] ' between depths 54.0
= SHALE - no & ot weath- and 61.5 feet changed
. ering, soft(rx class), based on reinterpre-
- grey to blue-grey, sand tation of geophysical
—: seans throughout, silty. log.
9o d: -
e £
—__ -
un"':—._—T
a:ﬁ\.' Oll_" 1836 saevicus cormons ane omsoLeTE. Froject lm“ i

(TRANSLUCENT) c__279
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Hele Me. P-11(m)

WAVALLANS. L Y ]
DRILLING LOG 7 SWD Ft Worth or 2 weers
W M. MZE AND TYYPR OF T -*
A.F. Plant #4(GD), Paluxy Aquifer i3 -
T~z ~]
12, BAM [] GMATY ke
3 DRILLING AGENCY
TR, 7 I " Ev.&.w%\‘.\ru.. lalmoco {UNOIsSTURBED
j shown an drowing Nele H
and e manbod t ‘P-ll(.)
L WAME OF DRILLER 14. TOTAL NUMEER CORE SOXES
~ 16. ZLEVATION GROUND FATER
& DIRECTION OF NOLE e OATE WLk |STARTED | cowsLETED
Ovearicar (ClecumEo __________ 086 FRem vERT. :
. ELEVATION TOP OF HOLE
u :nm w::.; p— - 1. TOTAL CORE ACCOVERY FOR BORING
. SIORATURE OF INSPECTOR
TOTAL OEPTH OF WOLE 165.5' W MC(Z/’
ssvation| ourTe |Leeeno| A e T TR ALS -‘u:g?v'- :-::: (Ovating tima —-b-. c--u
[ [ - [ 1 4
E .- .| 71.0 to 153.3 Instrumentation E
= SAND/SANDSTONE - no apparent Set 4™ pvc pipe to TD [—
.- weathering, friable, vukﬂ and gravel packed up to |-
- - ly to non cemsnted, soft 83, =
no—'= to moderstely hard(rock The 4" pvc Joints were [—
= classification), fine Tecorded from the bottom
3 grained, very silty, grey. up as follows: E
e a few thin lime stringers plug and blank at —
- scattered, clay/shale seams bottom(165.4*) with —
=) throughout and usually Jjoints at .65°, 4,75*, |
:u__- . are less than 1' thick, the screens top joint —
- . Pyrite concretions scat- at } ', then blank |-
3. tered, lignite noted aftui Joints at 9.78', 5.73', =
- - g, 9.78', 9.79', 9.75, —
—'~' | harder zones noted at; “5.78', 9.76%, 9. 76' —
:""‘_.- 12305 to 12“-7'- and ;n:I 09 78° ’ 2 ’ :
3o——. .- 7| 128.3 to 129.0°, 9479y 9.79%, 9,767,
3... thicker shale/clay seama 4,77° which includews —
s (RS or- very’shiley sones noted 1.3’ stick up. Joints [~
s aty . with stabilizers on -
—. 77.3 to 79.5°, them are indicated by |-
b= R © 83.8 to 86.1, underlining of the -
(fo—i= _ R.5 to %°, above - g1l stabllizersp—
4= 96.0 to 99°, are 5' below said joint|
3. 104 to 109.8', 127.2 to -
—T="={129*, 132.8 to 135", 140.0 td —
0 - |1s2.20, 1, 145° . Set submersible pump
3J:- .2, J to 1457, E..l.“_q ) (Standsrd,l/2Hp, € gpa E
o=y’ at 110') down to 159° I~
N with intake screen 2.6'|—
E‘r’-— 153.3 to 165.4 above bottoa of pump - t
_'.',_‘_—._' SAND and SHALE interbedded this la follg:od by]_? -
37.7| Tsand s fine, friable, ang sections of 1 matal =
—=.7] silty, the shale is dark pipe 51110:4;:2“:&““ —
Uy PO a ' le L _:
,60":_,: -~ gﬁi;)both are soft(rx collars, an additional |-
J=-:- ‘ section of pipe of 7' [T
llf—:-."'-'.— at top included .77° |~
p= stick up. -
- —
-~ For further details on{__
= installation see -
. diagran, -
~—~— =
— ALL DEPTHS FROM [
o GROUIND SURFAcCE I
= =
E 3
= =
= -
3 [~
- -
a‘.‘im‘ 1836 rrevious ccsmions ane casoLeTe FRosecy ]'o“ mo-

(MransiocsvD _,g)
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Hole Mo, P-12(u)

T 3]
DRILLING LOG 8¥D Ft Worth luz meevs
[N
A.F. Plant _“*(GD). Paluxy Aquifer -: MZIE AND TYPR OF BVY - -
o Seattom)
[N 3 O (] v e
. Failing 1500
4. HOLE MO, (As ahwwn en drowing Hele | P 12( ) " '“8“- '&."J..%".‘v"i { ] -"‘::"’ Iiwu"""“
! -1&(u
- 14 TOTAL Nuwetn cong soxes O
Brewer 15, ELEVATION GROUND VATER P
[& DWmECTION OF WOLT ARTED JComwrLEvas
GovenTica. [wcimeo __________ o«e Faem veaT. 6. DATE mouE js Sept 85 24 Sept B85
- o oh 17. ELEVATION TOP OF noLE 6,43 G+
- 6. TOTAL CORE RECOVERY FOR BORING .
OCPTN DRILLED 7O ROCK 87‘6 5. MORATURE OF NBFPECTOR QU
s. YoraL ogrTH OF woLE 97°* W M ¢"“1
TLEvATION ou:m Lzeewof “"-""m,‘“,“_‘_"',d"‘""""' -'u:g?v'- uf?‘ﬁ Dr#ing --.:-:--. --n.c
[ . - * [ ]
0.0 to 0.5 - Concrete.
- - Notes Lithologic units
b 0.5 to 1.0 - Base GRAVEL. “and their contacts wre
—t
prisarily interpreted
E 1.0 to 3.3 by [roject geologist
e CLAY - high plasticity, {ron gamma and electrid
— stiff, alightly moist, ogs.
3 dark brown, slightly sandy}
— * Drilling
3 <3 to 8.7
. - 3:3t0 8 0 to 0.5' - 14" rockbit,
L [ "
[0=357f¢| GRAVEL and SAND interbedded| - 0.5 to 10,57 - 447 auger
> both are coarse to fine, h°'5 to 97° - rock-
~ > ir med{us dense, slightly it,

set 52°' of 10" metal
casing after %' attain-

- moist, dark brovn to white}

- 1a
4 1’ 2- y:h:::-:ﬁ:u“ up to od. The casing was then
=T ] ) ' grouted in from the
s T bottom and up to surface,
= 11 8.7 to 9.4

- -
Vial samples were
taken at the following

=1 CLAY - high plasticity,
0' i=1 stiff to very atiff,
Fz = slightly moist, yellow

-t — . [
S ey e brown, lims nodules, oystexr dopth::. 4' - auger cut-
—T= shells, sandy and gravelly} b 1ngs
J= 1- possibly a reworimd shale, at 97' - rockbit
] = - cuttings in one vial and
e
1. 9.4 to $4.6 drill fluid in another.
- L
- 1 LIMESTONE - weather stains, sun
1] white with yellow brown,
Hole bailed after
3 L F'r‘g sz‘“ "fd completion of drilling.
= = rock class tion}), Water level taken after
S e moderately to well cement- installation of 4" pipe
) ed, saft(rx class) shale at 87.9°
a1 seams scattersd through- T

s ) out, oyster beds within,
i

rl—ﬂlllllmnrnTllHH]IITTUIIIIl”lllllllll”'lﬂ”ll”lllrrplﬂlllll

— ’/[ Yery shaley zons froa 15.9
.
T to 25.5% Installation
T, S4.6 to 55.2 SHALE
— §5.2 to 59.0 SANDSTONE Set 4" pve pipe to TD
1 159.0 to 72.8 o 670 ol 1o ot
- ¢ n bot~
T=| SHALE and SAND imterbedded- ton) and bianks to
”, - sand is fine grained amd surface with 1' stick
YT friable, shale ia an up.

< | unweathered dark grey,
1 both are soft(rx class). :21:":3: é:'::ilm.r

= ground at a later date,
L=1 Pumgp fav samrling
imatalled later.

ALL DEPTHS FROM
1)1 GROUND SURFACE

llllllillll
'

- o |
a‘.ﬁm" 1836 mrevious eoimons ang cssoLETe |
(TRANLOCENT) C-281
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Hole Me. F-12(u)

[T SHEET 2
DRILLING L.OG 7)) Ft Worth or2  suEeTs
[ PROIECT *
A.F. Plant #(CD), Peluxy Aquifer Lol AL -
T
12 BANUS. omiLL
3 DRILLING ASENCY
mu--—- arawing teie ] 1 LOROEN Sann T3 Tinen l-.m.‘o f imowTuRaso
T T A T 14 TOTAL NUNSER CONE BOXES
1k ELEVATION GROUND RATER
6. DIRECTION OF WOLE& ITARTEDR | cOMrLETYRD
N OATE NOLE H
Qvanrican [Diecuimeo OSs. FROM vEAY. ‘ {
pve 17. ELEVATION TOPF OF NOLR
. ¥ o
18. TOT AL CORR RECOVERY FOR BQRING b
b OSPTH ORMLLED WTO ROCK 5. HHONATURE OF INSPECTOR )
}s. vorac cerTH or noLE 977 j M [\ U?
ngvamion| oervw fu < Dty TN IALS RECow: [SRRYE|  Orating e wares loas. 7:..:
[\ NO. e, U o
o ] 3 4 ° 1 9
L -
= ] 72«8 to 9700 -
= Note: Lithology shown [~
—1 SAND/SANDSTONE - fine grain between depths 54.6 [—
ed, friable, mostly weak and 59.0 feet changed |
-1 ta non cemented, some mod~ based oo reinterpre- [
~—f——— erately cemsntsd seanms, tation of geophysical |—
7 | shale seams scattered, log. -
- 7| 1ime stringers within, ~
~—{": . | overall haas a grey to ligh} —
T . .| &grey color, soft(rx class) -~
:=L -
- ll
— il
.- —
EAERE —
g [~
= =
3 -
\ . [
R -
— [
3. - -
—— . > " e
3: —
o= —
P —
= -
- - i -~
e L
-3 . —
30 =
a— ° o 4 :_
Qo - wll
1 L p—
- .. . . b—
.: c :'. : :
S
Qs — : f.. . E—
— —
a:ﬁ:gf“ 1836 erevious eoimons ane oesoLETE. FRosecy jrove =

—  (TRANSLUCENT) C-282



DEPTH INTERVAL
(feet below
land_surface)

SOIL TYPE

1843900

TABLE E-5
LITHOLOGIC LOG OF MONITOR WELL P-12UN

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0-1.5

1.5-8.0

8.0-15.0

15.0-58.0

58.0-58.5

CONCRETE AND
FILL

SILT

SANDY SILTY
LIMESTONE

FOSSILIFEROUS
LIMESTONE

CLAYEY
SILTSTONE

MH

*Unified Soil Classification System

ASTM D-2487

Dark yellowish brown (10 YR 4/2),
noncohesive buff colored chert
nodules; trace sand.

Grayish orange (10 YR 7/4), silt is
noncohesive, sand is fine grained
10-15 percent.

At 10 feet, more varicolored sand,
sub- to angular.

At 14 feet, more silt, color change
to light brown (5 YR 6/4).

At 14.5 feet, gravel stringer,
varicolored, fine-grained,
subangular to subrounded.

Medium 1light gray to medium gray
(N 6 to N 5), dry well cemented,
oyster fossils. -

At 20.5 to 21.0 feet, clay, medium
light gray (N 6), sticky, cohesive,
nonplastic.

At 23.0 to 26.0 feet, same as above.

At 37.0 to 38.0 feet, silty shale,
shale is black; silt is medium gray
(N 5).

At 43.5 to 44.0 feet, soft layer,
probably silt.

Medium gray (N 5), noncohesive.

**Drilled by mud rotary
F HARGIS + ASSOCIATES, INC.

MW%

Cc-283



TABLE E-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-12UN

DEPTH INTERVAL

184301

(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**
58.5-61.0 LIMEY SANDSTONE -- Medium gray (N 5), very fine-
grained; some pyrite.
61.0-70.5 CLAYEY -- Medium gray (N 5), noncohesive; sand
SILTSTONE-SANDY is very fine-grained.
SILTSTONE
70.5-77.0 SILTY -- Light gray (N 7), very fine-grained.
SANDSTONE-
SANDSTONE
77.0-78.0 GRAVELLY SAND GP Varicolored, sand is fine- to
medium-grained, subangular to
subrounded; gravel consists of chert
and limy nodules, fine- to
medium-grained, subangular to
subrounded; some pyrite.
78.0-97.0 SILTY SANDSTONE -- Light gray (N 7), very fine-grained.

At 82 feet, gravel stringer.
At 85.5 feet, gravel stringer.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487

97 Feet

**Drilled by mud rotary
& HARGIS + ASSOCIATES, INC.

e

il

Cc-284
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Hele Me. P-12(M)

WEVALLANION (T 44
ORILLING LOG l 54D Ft Worth o
F. Plant #(GCD), Pluxy Aquifer ‘,u" ORI . —
ar Stattan)
[] »s O GMATH ORILL
o ASENCY Failing 1500
e 20.1.:0 (Ae chvum an drowing u-g P-IZ(!{) e '"3"-"&3:&!'1"&“. ‘.-“:o“‘ ?.'w.-"’
L—_¥._ WANE OF GRILLER . 14 TOTAL NUMSER CORE BOXES ()
Brewer 18 ELEVATION GROUND WATER *ne
6. OIMECTION OFf NOLK SYARTEOD COMPLEYEO
(Drenrica. [JwcLnEd _______ __ oae. »new venv. 5. CATE MoLE l} Sept 85 16 Sept 85
s 3 5T 7. SLEVATION TOP OF HOLE 64—3.5‘4—
b e ot oo o o T — I :
8. TOTAL DEFTH OF HOLE 155.5 m«* MC\/‘A
ELEvATION| DEFTH {LEGENO) A O Oy A TERIALY :c:é?v: IRV Deaiting i et tave, doen ot
-« » < 4 - .16. ..:!'“ Ginars
= - -
- O E L e EAVEL. Notes Lithologic inter= =
—] I petation and their cony—
= 1.0 to 3.5 tacts were determined |
— by the project geolo- [T
— CIAY - high plasticity, gist mrisarily fros -
- stiff, slightly moist, ganma and electric log
~J- €49 dark gray to dark browm,
l‘ ] £] sandy and gravelly, calcardous. * Drilling
i€ 0 to 0.5° - 14" roekbit,
T3¢ 3.5 to 0.7 0.5 to 10.5' - 14" auger
= (£ ¥ 10.5 to 155.5' - rock~
L€ {19 SAND and GRAVEL interbedded |- bit, }
20— 7 {1 "Both are coarse to fine set 103 of 10" metal
= '[ grained, medium dense, pips of which one foot
= ]' !d slightly moist, datk brown vas stick up.
—1+1 clayey, cobbles, calcarsous. The csng vas then grout-
I ed up from the bottom
43 to the surfacs.
——{ | =} 8.7 to 9.5
- .
T =g CLAY - high plasticity, Installations
-~ stiff to very stiff, alight-
= 1y moist, yellow brown, Set 4" pvc pipe to TD
=19 lime nodules and concent- with intake screen from
- rationa, sandy and gravelly, 150 to 130‘, This pipe
- ‘possibly a reworked shale, wvas then graveled up to
eyl 77'. The bottom of pump
[/o e ERE was then set at 149,5°
—1«119.5 to 54.4 and 1" riser pipe to
| surface with 1 stickup
s LIMESTONE - weather stains
iz | throughout, white and yel- All pump and pipe syste
L! low brown stairs, moderately to be set under ground
— _’- hard to very hard(rock clags- at a later date.
4 ification), moderstely to Diagram to be completed
well cemented, oyster when above system com=
7= shells throughout with leted.
dense oyster beds within,
. shale seama scattered -
BN throughout as are lignits -
$ ] TS foy tesnd st oo
= -4 1is encountered from 10.9 ‘I:h on o ng.
= O . * ater check on 17 Sept
“‘___ to 15.8 + the shale is 1985 at 87 9
~7 ] soft(rock classification). °7 e
=] 54.4 to 55.0 SHALE -
—id 55.0 to 58.8 SANDSTONE Vial sanples
——= 58.8 to 72.6 taken at: one from aug«
== SHALZ and SAND interbedde¢ } e frca 2411 £lutd
== "wand is fine | grained and ::.15?;‘ and oneufron
— n-nbi;;r:;nlo ,atn essentially rockbit cuttings at
—— unweea dar) grey, 155.5%,
™ both are soft(rx class
3. with 1ignite z(m.- ln\i) ALL DEPTHS 2o
3-: lime stringers within, GROUND SLKFAcE
o7
ﬂl.G‘. 7t 1836 enevious esimons ans cesoLETE. PROJECT ]uou. "o,

(TRANSLUCENT)

C-285




1854333

' Hole Ko, P-12(M)
[ e ¥
DRILLING LOG l SWD Ft Worth or 2 snexTs

e v. MIT AND TYPR OF BNT »
AF. Plant #(CD), Paluxy Aquifer T SAYCE VO LRV IOR SOW T - |
a0 Seantand
[t 8 [__J]"%
3. TOTAL 4O. OF OVER- eTunsen { UNDIsTURBRD
SURDENM SAMPLES TAREN l $

HOLE NO. (Ae shonn an drowing tife |
and e susmbed - H

P-12(M)

14. TOT AL NUNSRR CORE BOXES

15 ZLEVATION GROUND WATER

8. DIRECTION OF WOLE 6. DATE MOLE ll?u!’lo !ca—\.tvlo
Qvanvicar (OmwecLingo ___________ 0€s. PROm vEAT.

17. CLAVATION TOP OF NOLK
16. TOTAL CORE RECOVERY FOR BORING 2
SEPTH DRILLED WTO ROCK . HOWATURE OF INSPECTOR g
e. TOTAL DEPTH OF NOLE 155.5°' ¢
+ cont |sox on REMARKS
TLevaTion] 0ErTH {Lycanot CLASIFICATION OF WMATERIALS RECOW- (RAwPLE
(Dosartption) R Y "o (DrSling thms, eaier lnes. dupah of
. b [} d . 1 Y
T .l 72.6 to 155.5

r. ¥ or ov

.
o
|

T-JLU.JH.Ulll.IgI lillllllIfllLLllJ}llU{lll_lUl_{U !

Note: Lithology shown
between depths 54.4

SA_/SWD_A_NDM - Paluxy Fm, and 65.8 feet changed

- .. mhmri!zb;smr based on reincerpl"e-
I cemented to weakly cesent] tation of geophysical
: ed from top of unit to log.

. 115.5*, then cementation
tends to increase in hard-
. ness and frequency of ap~
T pearance, lizht grey,

- some white, lime stringe
- scattered, shale seams a
L zonea scattered througho
_¢--] e, 100,5 to 102°, 114.2

/
- to 115.5", 1435.4 to 149',
< and 153,1 to 14,3,
this unit overall varies
L from. soft to moderstely
S hard(rock classification),
-

~

'l.!'-'- .
AL DU R

At

]

.

.
.
.

llJlJ[lJlLlJllllLllvl[IIlll.ll‘Ll].!l!lJlJll.ll.lll

””‘IHI‘THqﬂTl[il]Tlfﬂﬂl!ﬂ[llllllllf]lllll”lllllll]Illllﬂ”|Tlll|Tlll|lﬂl|lﬂ1|1rrrllll

14114

L

PROILCT woLE mo.

9“0‘:9'.' 1836 rravious coimons ane o-mtllzss

(TRANSLUCENT)



" Hele Ne.P~13(u)

184394

Vi the! CAT sexy ]
DRILLING LOG SWD Ft Worth or 3 suexmy
m W, NIL ANO TYPE OF BIT »*
Air Force Plant #4 -
or Seaston)
Paluxy Aquifer L RARUPACTURRN S GEBIGRATION OF Gaie ]
3 ORILLING AGENCY Failing 1500
USCE L TOTAL MO, OF OVER. | éTumeso TUNGISTURBEO
4. HOLE MO. (Ao shoam an arowing tefel BURDEN SAMPLES TAKEN | H 0
ond fte manbed ' p_13(u)
[ o7 sacce la TOTAL Sofile ooRss 0
*  Brewer 18 CLEVATION GROUND WATER
& OIRECTION OF WOLE |sTARYEO | comeLaven
) vanticar JiwcLineo oe. fmou vear. ' CATE Motk | 7 Jan 86 :30 Jan 86
- 7. fLEvATION TOP OF oLt (0 38,/ 8
. T oF Ovg 1“.“
18. TOT AL CORE ACCOVERY FOR M“A -
8- OEPTH DRILLED 14TO ROCX ?76.1 5. SIGRATUNE OF INIPECTOR -
e oras s e e 0.5 A/
CLEVATION| DEPTH {Lzauwo|  CLASMIFICATION OF MATERIALS ﬁ'}- !.2:05.& Driiing t-:?‘:':":"'“ dowhot
- » < 4 . ' 5
- 0.0 to 6.9 1* Drilly -
s CIAY - £111, pedium plasti 0.0 to 14,5 - 10" —
- city, moderstely stiff, suger, -
- slightly moist, black to 14,5 to 68.0° - 12" pilog—
- brown, scattered gravels. bit & 14" rockbit. =l
= . 68 to 90.5' - 10" rock~ [T
- bit, -
T 6.9 to 8,9 [
— —_— -
= CIAY - 2. Bedrock lithologiles
- == ° medium plasticity, identified froa drill E
_ moderately stiff, slight- [ —
] 1y moist bhck/bro\m cuttings, rate of bit -
’ ’
— psnetration, and from [~
= scattered gravels, eleatrio log. -
/0" —— -
= 8.9 to 14,4 -
: - 3. Casing: —
3 GRAVEL - slightly cobbly, t0 68 iy aeing set [
== Tclayey, slightly moist, cement cir-
== culated to the ground, |—
—_— ] surfacs. —
- —_— 4" 0.010 slot -
4,4 . pve, o -
‘1 to 26.0 screen set 90.1° to =
70.1° —
SHALE - . Ml —
] A& - calcareous 4" pve schedule €0 cag |—
: set from 70.1 to surfacel_
26.0 to 28,3 E‘
LDESTONE - shaly . Punps -
20’ A — ' 2 7/8" dia, 20 stage, [—
— s;nglo phase, ?odel |-
— 2x4 P0SO, Bgpm(max) -
28.3 to 5. » 8P -
—=—%8:3 t 553 pump, made by Standard |—
LIMESTONE - few shale Puap Co., Bartlesville,f-
J— mcept from 42,0 to Ok, Pump suction at .. =
47.5' where shaly 86.1* below ground —
. surface, -
Em —
L] —
90'__1_1_‘ -l
— ‘ —
3.1 ] =
31 -
— —
L[_L -
—_L_l_ il
] ~
= —
L1 C
40 =1 -
ENG FORM PROJECT

Manr 7Y

1836 Previous eoimions ane ossoLeTE.
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‘ - 184335
Hele Ne. P~13(u2
]Evm [T TION MERT 2

DRILLING LOG SWD . Ft Worth or J sweers
1. PROIEET 0. SIZE AND TYPE OF BT
Alr Force Plant #4, Faluxv Aquifer . 5 -
av Seaston)
[Z MANUP ACTURERS OKBGNATION OF GRILL
[ oan e seawey
13. TOTAL '&3:‘0'}'7.- « ],-"U-.Kﬂ E UNMDISTUA BRD
Fe NOLE WO, pe—y AREN i
& ::L::O {Ae stmun en drawing uuolf P-1 3(u) BURDEN I

.l. MAME OF DRILLER 14. TOTAL NUNSBER CORE BOXES

158 ELEVATION GROUND WATER
e —

RECTH STARYEOD | coMPLETED
6. DIRECTION OF WOLK e OATE ¢ 1 !
Oveavicar [imcLinso l

0%6e. PROM VERT.

17. ELEVATION TOP OF NOLE

[7. TIICKNESRS OF OVEASUROREN

18. TOTAL CORE RECOVERY FOR SORING .
j8. OZPTH DRILLED INTO ROCK . 19. SIGNATURE OF INSPECT. . -
9. TOTAL DEPTH OF MOLE 90.5* A ey R
onk {sox om | REMARKS
fLEvaTION| DEPTH [LRGEND| AP ey TERALS zéov- SAMPLE|  (Drilig tma. weter boss. dowh ot
o b 4 ° + g

55.3 to 56.0
SHALE -

b—

n.—1 p— -
= .

56.0 to 63,7

SANDSTONE - silty,

63.7 to 72.0

SHALE,

Sisiis

||

72.0 to 76.0

.__1

SANISTONE - very silty de-
creasing with depth to
aslightly silty.

]

lllll lll | l 1 llHllLLlIllllI 111

76.6 to 90.5

+

- SANDSTONE - contains a
. number of shale streaks
and thin seams,

- T.D. 90.5°' -

'y
pulydunlng

lll

3

IlllllIllllllT]lllllllllllrﬂllITIIIIIIIll”[Illllllllrrﬂlll'”l'lﬂlI]lﬂ]]”lllllllllllilllll]IT]I

llllllLlllll%l'llll_l' 1

ENG FORM 1834 paevious eoimons ane ossoLeTe FrosECcy [mome e

MAR 71 C_288
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Helo M. P-13(u)

1843

TNETALLATION - [T 73 2t
Ft Worth or ) sugers

W, MIZE AND TYPE OF MIT

[ wAnur URENS DLIGMATION OF DRILL

P-13(u)

13. TOYAL MQ. OF O

DIATURSED T UNMDISTURBED
BURDEN IAHP\.CS YAKl. H

14 TOTAL NUMSER CORE BOXES

18, ELEVATION GROUND WATER

6. DIRECTION OF WOLE
Dveavicar JmcLimzo

——— D€ . PROW ¥ERT.

|sTART KD | comrLETYED
16. OATE NOLE l :

7. ¥ or ov

17. ELEVATION TOM OF NOLE

jo. DEPTH DRILLED IMTO ROCK

14, TOTAL CORE RECOVERY FOR BOAING

9. TOTAL OEFTH OF WOLE

20.3°

T e L Cidr |

SLEVATION| DEPTH | LEGENO]

-
-

*

CLASSIPICATION OF MATERIALS L3 coa: soK on AEwARKS
(Desartpt o) :

4

. AMPLE (Deatyi towe, weter Jooe, douth of
4 uv NO. by e, il wed
L] ] []
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TABLE E-6
LITHOLOGIC LOG OF MONITOR WELL P-13US

OEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP

SYMBOL*

DESCRIPTION OF MATERIAL**

0-0.5 TURF

0.5-8.5 CLAYEY SILT ML

8.5-11 GRAVEL/CLAYEY GM-GC

SILT

11-27 SILT MH

27-54.5 CLAYEY --

SILT/LIMESTONE

SAND SW

54.5-61

*Unified Soil Classification System
ASTM D-2487

Very dark grayish brown (2.5 Y 3/2)
85 percent silt, 15 percent clay,
soft, plastic, cohesive, trace fine
sand; grading to black (2.5 Y N/2);
50 percent silt, 50 percent clay,
soft to firm, very plastic,
cohesive.

Mottled gravel with coarse sand,
very angular to subround;
interbedded with 1ight olive brown
(2.5 Y 5/4) 85 percent silt, ‘15
percent clay, plastic, cohesive.

White (2.5 Y 8/2) silt, very soft,
cohesive, trace very fine to fine
sand. At 13 feet calcareous
stringer, firm to hard, brittle.

- Gray (2;5 Y 5/2) 85 percent silt, 15

percent clay, soft to firm, plastic,
slightly cohesive, reaction with
HC1, interbedded with gray (2.5 Y
5/2). Limestone, firm to hard,
brittle. Clayey silt and limestone
becoming harder with depth.

At 29 feet thin, white, soft,
limestone interbeds containing shell
fragments.

Gray (2.5 Y 5/2) sand, mottle gray
to tan, very fhne- to
medium-grained, dense, friable.

**Drilled by mud rotary
2 HARGIS + ASSOCIATES, INC.
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TABLE E-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-13US

DEPTH INTERVAL

(FEET BELOW GROUP '
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**
61-64 CLAYEY SILT ML Gray (2.5 Y 5/2) 60 percent silt, 40

percent clay, very plastic, grading
to silt with clay, trace very fine
sand, slight plasticity. At 64

feet, back to clayey silt as above.

TOTAL DEPTH OF BOREHOLE: 64 Feet

*Unified Soil C]aésification System **Drilled by mud rotary
ASTM D-2487 : HARGIS + ASSOCIATES, INC.

i
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OIVISION [ TI00 1134
ORILLING LOC WD Fort Worth or i wexrs
uRCT 1. HIE AMD TYPE OF BT 14" Reamer/6" Core
Air Porce Plant Nunoer ¢ . -
m o Hasiom)
Paluxy Acuifer Follution Investigitiofix mawur WEW § DENGRATION OF ORILL
3 ORILLING AGENCY “aili.ng 1500
Uscm " ’Q‘f‘._ HO. OF OVER- HEATURB KD I UNDISTURBERD
& NOLE HO. (Ae amwn on arawing titte] ADEN SAMPLES TAKEN l [¢] i 0
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o omcoan a ToTAL Cone 4
Brewver 1L SLEVATION GROUND WATER Sae comment 1
6. DIRECTION OF WOLE € CATE NOLE STARTRO !co‘u(vln
X vanvicae [inclinen O%e. PRGN vEAT. 16 Dec, 85 3 Jan, 86 (110F)
17. ELEVATION TOPOF HOLE (2 37,8
7. THICKNESS OF OvERBURDEN 14,0
P 15. TATAL CONE RECOVERY FOR SORING 065.0
" BMILLED YO ROCK 5. HGWATURR OF INSPECTOR
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: —
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= 0.0" to 6.5' 1. Mater Level =
o . . . No water level was -
3| g, e -
o ' ti £ the ing, f—
—] stiff; slightly moist; grouting o Casing. -
- scattered gravel. -l
= 65" to 83" =
— o] . - . —
3 CIAT:  olack-brown; b,  Drilling Methods |
- medium plasticity; cedl 0 0_—1/1—5—_—14—,, —_
] STLIT; s.igntiy moist; ° r * -
E scattered gravel. 1328.; - 56.0 - veamer |-
10— 8,5' to 14,0° (11" rockbit with a 14"}—
= GRAVEL: some cobbles; ;Zpg'n“;efr%'o 10m —
— . i 1 { . ] -
i clayey; slightly moist. Tockbit. E
= 14,0' to 26.0° 77.0 « 100,0 - & —
-1 SHALE core barrel. -
7 * Reamed the hole to 100'f—
calcarequs. Iaentified ‘with the reamer. -
by cuttings, rate of bit 100.0 = 110.0 - vreamef:
penetration, and electrig¢ Electric logged the Nolpw—
log only. Placed 103" of steel —
' , casing. [~
26.0' to 28,0 Grouted the casing in j—
LIMESTONE: =lace. —
Shaly. Identified by gf."i;:" c::ingf“‘ ur E
20 cuttings, rate of bit From 14.0' to 77.0' -
tration, and electri¢ om toe 0 118 = =
fene al ’ the lithic descriptions
og only. ire generally based
28,0* to 35.5' upon electric log in-
LIMESTONE: tercretations,
occassional shale seams.
Identified by cuttings,
—= rate of bit -enetration,
Ig;ﬁ, and electric log only.
s
J= =
T
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T
1-F
1.1
.
| R
I-I=
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T
T
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|
1
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HeleMe. & 1% =M

v 1] LLATION seeT
DRILLING LOG SWD Fort Worth or 5 swexrs
2. SIZE ANG Tvpg OF BiT 14" Reamer’6" Core Barrael
Air Force “lant Number 4 . -
1OM (! o Seatoan) 1
Paluxy Acuifer Pollution Investisation [ii wawuPaCTuntw 3 OENGWATION OF DRILL
3 ORILLING AGENCY USCEC Failine 1500
> - 13. TOTAL NO. OF OVEN- |ssTURBEO I UNOISTURBEO
4. WOLE MO, (Ae shoum om drowing f1efe] SUROEN SAWPLES TAKEN | 0 H
ond Bl manbesd P13 - M -
& NAME OF DRILLER : 14 TOTAL NUMBER CORE BOXES 4
Brewer 1. ELEVATION GROUND WATER See comment 1
[« omECTIon oF WoLE TSTARTRO TcomeLETED

X)venricar (CJiwclLinego

DEG. FAOM VEAT.

4. OATE NOLE

| 16 Dec. 85 (3 Jan. 86 (11]

17. ELEVATION TOP OF nOLE

55.5' to 56.0'
== SHALE:

1=

Identified by cuttings,

rate of bit nenetration,
and electric log only.

36.,0' to 64.0'

50 L5 SANDSTONE :

Identified by cuttings,
rate of bit penetrution,
and electric log only.

‘r

60

lllLll.lll!l_llllLll

70

1

lrdr164.0' to 72.0'
1

SEALE:

Identified by cuttings,
rate of bit venetration,
and electric log only.

72.0' to 110.0'
SARDSTONE :

12.0' to 77.0': Identified

by cuttings, rate of bitJ

penstration; and el
log only.

From 75.5 - 78.0 -
cemented zone,

From 77.0 - 100,0
core.

]7.0° to 96.0': gr
fine grained; calca
loosely cemented.

Dark gray clay seams =
82.8-82.9, 84.8-85.0,

85,9-86.0, 86.4-86.
Gray clay pocket at

85¢4~85.6 ~ a few lig-

nitic laminations.

88,0-88,3 - interbedded

sand and clay.

ectri
.
ays

reousy

%37.2
Sle
T

. v 53 OF OV 14.0 -
18, TOT AL CORE RECOVERY FOR BONING 85,3 [
jo. 0LPTH OAILLED INTO MOCK - SIGNATURE OF N3PSCTOR ? —r
ls. ToTaL oePTH OF HOLE ' 2% ‘-“CZ' L
% CORE |8OX OR AEMARKS
eLevarion| oesTy |Leono] LA T O ST A T ERIALS RECOV- |SAMPLE |  (Dritiing time, weror loss, dopth of
&Y nO. ote. it )
. » . d ° L] []
==
T T
T
T= 1=
1
I—F
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: 86.5-89.3 - dark gray
pu clay seam. Jg
b= at 89.7 - hard clay se
- _-‘; with oyrite,
— at 91,0 =~ gray clay 77 o
- pOCket. FTTY] 8
T 91.4-91.5 - dark gray °
— clay seam. .23 x
3 A 23.2-93,4 =~ interbedded
- clay and sand. 0. {
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HeleMe. P 13 - M
I C CATiON SnEEY 3
DRILLING LOG SWD Fort Worth or 3 sweers
7. PROJECT 10, IZE AMO TYPE OF MIT14" Reamer/6" Core 323=-,
[W AT ION or Stastan) = .
Paluxy Acuifer Pollution Investigation [viwawuracYoRaws GERGwati R
3. ORILLING AGENCY USCEC Failing 1500
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& NAME OF DAILLER
Brewsr I8 ELEVATION GROUNO WATER See comment 1
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17. ELEVATION TOP OF HOLE
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8. DEPTH ORILLED INTO ROCK S SIGNATURE OF 1N3PECTOR
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- .- moderately hard; coarse xug‘oq 2 —
- . " . . n
.| ereined 812 -
== 8 =
0. . —
.- Below 100,0' the sand was{l-0.2| © -
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Hele Me. P-13(n) ext,

- - - rnur 1
ORILLING LOG SWD Pt Worth or 2 sweers
T %. HIZE AND TYPY OF 91T ©

Paluxy Aquifer Pollution Investigation n -
3 (Coudtnases or Jsaste I Torce plant

T GREW GNATION OF ORILL
= ORILLING asawCY F‘l.u 1500
USCE : ]

T3 TOTAL wo. 0F Swen  an =o-lnnz-:o T UNDISTURGED
LS NOL' NO. {. ahown I SURSEN SANSLES TAK H
e i o S el i P-13(m)exstension

m 14 TOTAL NUNGER CORE BOXES 0
Brewer/Merva 15 CLEVATION GROUND WATER T; Lo dotermined.

6. OIRECTION OF woLE (o7 saTED Tcowrs e7 €0
Gvenvicar [OmcLiveo ____________ o%e. #aom veaT. ' DATE woLE 121 July 86 : 25 July 86

17. (LEVATION TOROF MOLE (2 37. 83
7. ¥ or ovi 14

18. TOTAL CORE RECOVERT FOR SORING *
js. OEPTH DAILLED INTO ROCK 151,8

2O 15. HONATURE OF INSPECT
8. TOTAL DEPTN OF WOLE 167,89 M Mq/ﬂ"l

a % cone [sox on nEManKs
A POy A TERALS RECOW [SAUSLE | Doviing tame mmio iosa c-—nu
1

9 13 [ d -
S0 T110.0 to 167.7 * Drilling

ELEVATION! DRPTN | LEGEND!

SANDSTOMNE - Paluxy Fm, - P-13(m) previously
.| Tmostly weak to nom cementeq, drilled 16 dec B85 to
"- some scattered weak to mod¢ 3 Jan 86 to 110°'(drill
erate cementation, fine log availabdle),
grained, light grey, thin Hole s grout-  up to
N liznite seams acattered 84,2 within metal casing.
- "] throuzhout, silty and Plug froam 52:27to 3278°,
Bl shaley with numerocus thin | 84,2 to 92,3 - 9 7/8"
= seams throughout. rockbit - refusal on a
. metal plug installed
- with grout.
. 92,3 to $2.8' - £" dia-
- mord core,
-1 167.7 to 167.8 92.3 to 167.8' - 9 7/8"
NP _ rockbit.
= = | SHALE - greenish grey to Hole was gamma lozged
- . white, (ratural) and well mon-~
L itoring casing install-
- ed after drilling.

- - e - e ® e -

Poy
N

Well Installat icn

™ = 167.8'
Bottom of puap = 163,0'
Pump intake = 160.5'
. - k* pve pipe. . connects
‘ -, pump to surface and

. filter material placed
around screep. -

- A 5 sump placed below
. pump and 20*' of .010
. screen placed immed-~
-t iately above puap.

Samples

.. Two samples taken at

- . 167.8°, One vial of
il drill fluid and one viall
of cuttings with diatil-
. led wvater added to rill
‘- s vois within vial,

-
=

@
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- Note: Robert MVey pre-
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Sl sent for inspection

. during well installae’:
'_‘.'.'.' tion.and logging.
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Hele Me. P-13(m)ext.
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L R el e

MO . H
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15. ELEVATION GROUND WATER
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oF woLk 5. DATE MOLE ', '

COvernicar (TincLingo ole. FRACK YERT. i

17. ELEVATION TOP OF NOLE

5. NAME OF DRILLER
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18. TOT AL CORE AZCOVERY FOR BORING 1
8- OLFTH ORILLED INTG ROCK 5. HONATURE OF INSPECT \ )
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CLABSIPICATION OF WATERIALS 3 CORE jsax om REMARK
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HARGIS = ASSOCIATES. iz,

184314

TABLE A-2
LITHOLOGIC LOG OF MONITOR WELL P-l4usS**

DEPTH INTERVAL

(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL
0 - .5 ASPHALT
.5 - 32.5 SILTY CLAY Yellow ofange, 10 YR 6/6, slightly
firm very cohesive.
32.5-51.5 CLAYEY SANDY Pale orange, 10 YR 8/2, stiff,
SILT slightly cohesive; sand is
varicolored, fine to coarse
subrounded to subangular grains.
51.5-52.0 GRAVELLY SAND Varicolored, medium to very coarse
sand; gravel is varicolored,
subangular, abundant fine gravel
size fossils.
52.0-53.9 CLAYEY SANDY Pale orange, 10 YR 8/2, stiff,
SILT slightly cohesive; sand is
varicolored, fine to very coarse
subangular grains.
53.9-60.5 FOSSILIFEROUS Light gray to dark gray, N8 to N3,
L IMESTONE dry, very well cemented, large
oyster fossils.
60.5-68.5 CLAYEY SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone-silty sandstone is
SANDSTONE 1ight gray, N6, saturated, cemented,

*Unified Soil Classification System
ASTM D-2487

brittle, very fine subrounded
grains, large vugs. Abundant pyrite
in vugs.

** 53.86 Drilled by Mud Rotary

C-297



HARGIS — ASSOCIATES, INC.

4

GROUP

SYMBOL*

TABLE A-2 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-14US**

DEPTH INTERVAL
SILTY CLAYSTONE

184315

__DESCRIPTION OF MATERIAL

Dark gray, N4, wet, stiff,
moderately cohesive.

(FEET BELOW
LAND SURFACE)

68.5-70.0

*Unified Soil Classification System

ASTM D-2487

*+* £3-86 Drilled by Mud Rotary

Cc-298



4. FARGIS— ASSOTIATES, INC.

184316

TABLE A-3
LITHOLOGIC LOG OF MONITOR WELL P-l4U**

DEPTH INTERVAL
(FEET BELOW GROUP

SYMBOL * DESCRIPTION OF MATERIAL

LAND SURFACE)
0 -.5 ASPHALT
.5 - 12 SILTY CLAY
12 - 23 CLAYEY SILT
23 - 33 CLAYEY SANDY
SILT
33 - 41.7 SILTY SAND
41.7 - 43 CLAY
43 - 45 SILTY SAND-
SANDY SILT
45 - 49 CLAY
49 - 53 CLAYEY SANDY

SILT-SILTY SAND

*Unified>Soil Classification System
ASTM D-2487

Dark yellowish orange, 10 YR 6/6,
slightly damp, slightly firm, very
cohesive, with caliche veins.

Dark yellowish orange, 10 YR 6/6,
damp, firm, moderately cohesive.

Pale orange to dark yellowish
orange, 10 YR 8/2 to 10 YR 6/6, very
damp, stiff, slightly cohesive.

Sand is varicolored, saturated,
loose, non-cohesive, fine to coarse
subangular to subrounded grains;
silt is grayish orange, 10 YR 7/4,
slightly cohesive, minor amounts of
shell fragments.

Red brown, 10 R 4/6, wet, stiff,
very cohesive.

Brown to yellowish orange, 10 YR
4/4 to 10 YR 6/6, wet, stiff,
slightly cohesive, very fine grained
sand.

Light brown, 5 YR 5/6, wet, very
stiff, very cohesive.

Brown to yellowish orange, 5 YR 4/4

to 10 YR 6/6, wet, stiff, moderately
cohesive; sand is very fine grained.

*+ 0-53 Drilled by Flight Auger
53-86 Drilled by Mud Rotary

Cc-299 -
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TABLE A-3 (continued)

HARG!S — ASSOCIATES. INC.

1843177

LITHOLOGIC LOG OF MONITOR WELL P-14UPPER**

DEPTH INTERVAL

SYMBOL*

DESCRIPTJON OF MATERIAL

(FEET BELOW GROUP
LAND SURFACE)
53 - 60.5 FOSSILIFEROUS
LIMESTONE
60.5-69.5 CLAY AND SANDY
SILTSTONE-
SILTY
SANDSTONE
69.5-74.5 SILTY CLAYSTONE
74.5-82 SILTY SANDSTONE
82 - 84 SANDY SILTY
CLAYSTONE
84 - 86 SHALE

*Unified Soil Classification System
ASTM D-2487

Light gray to dark gray, N8 to N3,
dry, very well cemented. Large
fossils (oysters).

Interbedded, clay is dark gray, N4,
wet, stiff, moderately cohesive;
sandy siltstone - silty sandstone is
Tight gray, N6, saturated, cemented,
brittle, very fine subrounded
grains.

Dark gray, N4, wet, stiff,
moderately cohesive.

Pinkish gray, 5 YR 8/1, saturated,
dense, friable, very fine to fine
rounded to subrounded grains.

Dark gray, N4, wet, stiff,
moderately cohesive.

Green gray to blue gray, 5 G 6/1 to
5 B 5/1, wet, firm, fissile,
moderately plastic, abundant
organics.

** 0-53 Drilled by Flight Auger
53-86 Drilled by Mud Rotary

C-300
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TABLE E-7
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 15.0 CLAY CH Dark gray (N 2 to N 3), soft,
plastic, sticky, trace fine sand.
15.0 - 18.0 SANDY CLAYEY ML Grayish orange (10 YR 7/4), soft
SILT plastic. A
18.0 - 22.0 SILTY SAND SM Varicolored, sand is fine to coarse,

angular, silt is orange (10 YR 7/4),
and approximately 10 percent.

22.0 - 42.0 SILTY SAND WITH SM Grayish orange (10 YR 7/4), sand is
GRAVEL medium- to coarse-grained, silt
content is approximately 20 percent,
gravel consists of angular fossil
fragments.

42.0 - 48.0 GRAVELLY CLAY CL Grayish orange (10 YR 7/4), clay is
soft and sticky, gravel is fine- to
medium-grained, subangular to
rounded limestone, approximately 15
percent.

48.0 - 53.0 SANDY GRAVELLY ML Grayish orange (10 YR 7/4), gravel
SILT is fine-grained, rounded limestone;
sand is medium to coarse-grained
limestone and silica, sand and
gravel are approximately 30 percent
of matrix.

53.0 - 55.0 SANDY GRAVEL GM Varicolored, fine- to medium-
grained, angular, gravel is mostly
shell fragments, sand is medium- to
coarse-grained, angular to rounded.

*Unified Soil Classification System **Drilled by mud rotar{
ASTM D-2487 co301 2= HARGIS + ASSOCIATES, INC.

i
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TABLE E-7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL

(FEET BELOW GROUP

LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**

55.0 - 61.0 CLAYEY GRAVEL -~ Core sample, 20 percent recovery,
WITH top six inches is clayey gravel,
FOSSILIFEROUS grayish orange (10 YR 7/4), soft,
LIMESTONE sticky, gravel is coarse-grained to

cobble size consisting of limestone
and chert, bottom six inches is
fossiliferous limestone, white with
reddish oxidation staining, some
gray inclusions.

61.0 - 67.0 LIMESTONE WITH Core sample (61 to 65 feet), 7
CLAY AND SILTY percent recovery, limestone is tan,
SANDSTONE fossiliferous, hard, clay is gray
(N4 to N5), moderately plastic,
dense, sticky, silty sandstone gray
(N6), loose, friable.

67.0 - 69.0 SILTY SAND SM Light olive gray (ST 6/1), soft well
v sorted.

69.0 - 75.0 CLAY CL Medium gray (N 5), firm, plastic.

75.0 - 82.0 CLAYEY SAND SM Very light gray (N 8), soft, .
SILTY plastic, sand is very fine-grained, -

approximately 30 percent, clay is
approximately 20 percent.

At 78.0 to 82.0 feet, less clay,
sand is approximately 40 percent of

matrix.

82.0 - 89.0 SANDY SILTY SM Light olive gray (5 Y 6/1), soft
nonplastic, sand is very fine-
grained.

89.0 - 95.0 SANDY CLAYEY ML Very light gray (N 8), soft,

SILT , moderately plastic; sand is very

fine-grained.

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 c-302 = = HARGIS + ASSOCIATES, INC.

il



1843<0

TAELE E-7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL

(FEET BELOW ~ GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**

95.0 - 122 SAND sp Milky white, soft, fine-grained,
well-sorted, lightly cemented.
(Grouted from 92.0 to 122 feet;
total depth of well is 92 feet}).

TOTAL DEPTH OF BOREHOLE: 122 Feet

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 =303 Y HARGIS + ASSOCIATES, INC.

il



TABLE E-8
LITHOLOGIC LOG OF MONITOR WELL P-15US

DEPTH INTERVAL

DESCRIPTION OF MATERIAL**

(feet below GROUP

land surface) SOIL TYPE SYMBOL*

0.0 - 10.0 CLAY CH

10.0 - 12.0 SILTY CLAY CL

12.0 - 20.0 CLAYEY SILT ML

20.0 - 32.0 SILTY SANDY GM-SP
GRAVEL -

GRAVELLY SAND

32.0 - 42.0 SANDY GRAVELLY SP
SILTY CLAY

42.0 - 52.0 SILTY CLAY WITH CL
SAND

52.0 - 61.0 SANDY GRAVEL GP

61.0 - 63.0 LIMESTONE --

63.0 - 68.0 SANDY SILT SM

*Unified Soil Classification System
ASTM D-2487

Dark gray (N 3), firm, sticky,
cohesive.

Dark olive gray (5 Y 6/1), firm,
cohesive, trace medium-grained sand.

Grayish orange” (10 YR 7/4), firm,
cohesive, some medium- to
coarse-grained sand.

Grayish orange (10 YR 7/4), gravel
is fine- to medium-grained, angular,
consisting mainly of fossil
fragments, sand is fine- to
coarse-grained, angular to rounded.

Dark yellowish orange (10 YR 6/6),
soft, sticky, gravel is medium- to
fine-grained consisting mainly of
rounded limestone.

Yellowish orange (10 YR 6/6), soft
sticky, trace fine- to medium-
grained sand.

Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

Medium gray to white (N 6 to N9),
hard.

Very little cutting at surface,

based on drilling rate and log from
P-15U. .

**Drilled by flight auger

.‘i|||"|r:
HLLTL

C-304

184321

HARGIS + ASSOCIATES, INC.
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TABLE E-8 (continued)
LITROLOGIC LGG OF MORITOR WELL P-15US

DEPTH IKTERVAL

(FEET BELORW GROUP
LAXD SURFACE) SYMBOL * DESCRIPTION OF MATERIAL**
68.0 - 69.0 SILTY CLAY CcL Light olive gray (5 Y 6/1), soft

plastic, moderately cohesive.

TOTAL DEPTH OF BOREHOLE: 69 Feet

auger
L SCTATES, INC.

*Unified Soil Classification System **Drilled by f]igﬁt
ASTM D-2487 =305 HARGIS +

il



DEPTH INTERVAL

154323

TABLE E-9
LITHOLOGIC LOG OF MONITOR WELL P-16US

(feet below GROUP

land surface) SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**

0 - 4.0 SANDY CLAY CL Yellow brown (10 YR 5/4), cohesive,
plastic, sand is medium to coarse-
grained, predominantly white, opague
grains.

4.0 - 19.5 SILTY CLAY/ CL/ML  Grayish orange (10 YR 7/4),

CLAYEY SILT cohesive, moderately plastic, soft.

19.5 - 28.0 GRAVELLY CLAY CL Clay is gray orange (10 YR 7/4),
cohesive, moderately plastic, soft,
gravel is predominantly sandstone
class.

28.0 - 56.0 SILTY CLAY CL Light brown (5 YR 6/4), cohesive,
plastic, soft, trace gravel up to
1/4 inch.

56.0 -59.75 SANDY GRAVEL GW - Varicojored, medium- to coarse-
grained sand, fine- to coarse-
grained gravel.

59.75 -62.0 FOSSILIFEROUS -- Gray (N 8 to N 4), hard, well

LIMESTONE cemented.
1 62.0 -64.75 CLAYEY -- Gray (N 3), fine-grained sandstone,
SANDSTONE poorly cemented, interbeds of sandy
clay.
64.75 -69.0 CLAY cL Gray (N 8), moderately plastic, some

sand, clayey sandstone interbeds,
sand and sandstone interbeds
decreasing with depth.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System

ASTM D-2487

69.0 Feet

*3Drilled, by mud at3ry,res nyc.

C-306—

i



DEPTH INTERVAL

TABLE E-10
LITHOLOGIC LOG OF MONITOR WELL P-17US

(feet below GROUP

land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0-2.0 CLAY CH Black (N 2), very plastic, very
cohesive.

2.0 - 7.0 SANDY SILT ML Brown, (10 R 3/4), slightly
cohesive, nonplastic; sand
approximately 15 percent,
varicolored, angular to subangular
grains, medium to coarse grains.

7.0 - 44.5 INTERBEDDED CL Gray orange (10 YR 7/4) moderately

SILTY CLAY - plastic, moderately cohesive.
CLAY SILT

44.5 -46.75 SAND SW Varicolored, medium- to very
coarse-grained, rounded to well
rounded.

46.75 -52.5 SANDY GRAVEL GP Varicolored, medium to very coarse
sand, fine- to very coarse-grained
gravel, rounded to well rounded
grains.’

52.5 - 54.0  FOSSILIFEROUS - Gray (N 6) brittle angular shell
fragment (N;]nut Formation).

54.0 -58.25 MASSIVE -- Gray (N 3 to N 8), brittle angular

LIMESTONE fragments, some organic streaks,
gray N3.

58.25 -60.5 SANDSTONE SW Gray (N 4 to N 7) clay is slightly

cohesive, slightly plastic; sand is
very fine-grained, well rounded.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System

ASTM D-2487

71 Feet

Cc-307

]
I
(a

ﬂmr

184324

HARGIS + ASSOCIATES, INC.



DEPTH INTERVAL

154325

TABLE E-11
LITHOLOGIC LOG OF MONITOR WELL P-18US

(feet below GROUP
land surface) SOIL TYPE SYMBOL* * DESCRIPTION OF MATERIAL**
0.0-3.0 SILT MH Moderate brown (5 YR 3/4),
noncohesive.
3.0-4.0 SILTY CLAY cL Moderate brown (5 YR 3/4),
' moderately cohesive, nonplastic,
sticky.
4,0-20.0 SANDY SILT- SM Light brown (5 YR 5/6), sand is
SILTY SAND fine-grained; silt is noncohesive.
At 6.0 feet, some clay and chert
nodules, moderately cohesive.
At 20.0 feet, some black to brown
black organic matter (N 1 to 5 YR
2/1).
20.0-36.0 SILTY CLAY- CK/ML  Light brown (5 YR 5/6), élight1y
: CLAYEY SILT cohesive, sticky, nonplastic.
At 27.0 feet, trace buff colored
clay, slightly cohesive, nonplastic.
36.0-43.0 SILTY SAND- SM/SC  Light brown (5 YR 5/6), sand is fine
CLAYEY SAND grained; clay is slightly cohesive,
sticky.
43.0-45.5 SANDY GRAVEL SW Varicolored, gravel is fine to
medium grained, angular to
subrounded; sand is fine to coarse
grained, angular to subrounded.
45.5-60.5 FOSSILIFEROUS -- Varicolored gray (N 5 to N8), dense,
LIMESTONE dry, very well cemented. Oyster
fossils.
60.5-67.0 SANDSTONE -- Gray (N 7), very fine-grained, very
well cemented, well rounded. Some
pyrite.
*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487 €308 25 HARGIS + ASSOCIATES, INC.

e



1854326

TABLE E-11 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-18US

DEPTH INTERVAL

(FEET BELOW GROUP

LAND SURFACE) SYMBOL * DESCRIPTION OF MATERIAL**

67.0-68.0 CLAYSTONE -- Gray (N 5 to N7), moderately
cemented.

68.0-73.5 SANDY CLAY- -~ Gray (N 5 to N7), fine-grained,

SANDSTONE loose.

At 73.0 feet, abundant organic
matter, black (N 1).

73.5-75.0 SILTY CLAY cL Gray (N 7) cohesive, nonplastic.

TOTAL DEPTH OF BOREHOLE: 75 Feet

**Drilled by mud rotary
HARGIS + ASSOCIATES, INC.

*Unified Soil Classification System
ASTM D-2487

it

Cc-309



DEPTH INTERVAL

184327

TABLE E-12
LITHOLOGIC LOG OF MONITOR WELL P-18US

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0-19.0 SANDY SILT SM Moderate reddish brown (10 YR 4/6),
moderately cohesive, moderately
plastic.
At 3.0 feet, color change to light
brown (5 YR 6/4) more sand, trace
chert nodules.
19.0-31.0 SANDY SILT- SM Grayish orange (10 YR 7/4), nodules,
SILTY SAND of quartz, chert, and Timestone.
31.0-46.0 CLAYEY SILT ML Grayish orange (10 YR 7/4),
*  noncohesive, sticky; trace sand.
At 45.0 feet, more sand.
46.0-51.5 GRAVELLY SAND SW Varicolored, sand is medium- to
coarse-grained, angular to
subrounded; gravel is fine-grained,
angular to subrounded.
51.5-56.0 FOSSILIFEROUS -- Gray (N 4 to N 7), dense, dry.
. LIMESTONE Oyster fossils.
56.0-58.0 CLAYEY -- Medium gray (N 5), sand is
SANDSTONE fine-grained; clay is noncohesive.
58.0-69.5 SANDSTONE -- Medium gray (N 5), very fine- to
fine-grained.
69.5-70.5 SANDY CLAY SC Medium gray (N 5), clay is sticky,

slightly cohesive; sand is
fine-grained.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System

ASTM D-2487

70.5 Feet

**Drilled by mud rotar
Drilled RY Mud, CQRTY TES, INC.

te

il

Cc-310
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TABLE E-13
LITHOLOGIC LOG OF MONITOR WELL P-22M

DEPTH INTERVAL

DESCRIPTION OF MATERIAL

(feet below GROUP
Jand surface) SOIL TYPE SYMBOL*
0 - 4.0 FILL Sp
4.0 - 6.0 SANDY CLAY cL
6.0 - 31.0 LIMESTONE --
31.0 - 55.0  SANDY CLAYSTONE  SW
- CLAYEY
SANDSTONE
55.0 - 61.0  SAND SW
61.0 - 80.0  SILTY CLAY ML
80.0 -133.0  SAND SW
133.0-136.0  CLAY CH

Varicolored, sand, gravel, clay,
dry, no odor.

Gray (N 4), moderately cohesive,
slightly plastic, wet, slight to
strong solvent odor.

Gray (N 3 to N 8) brittle angular
fragment, shell fragments, Walnut
Formation.

Sand is whitish gray (N 7 to N 8)
very fine-grained, well rounded,
very well cemented; clay is gray,
(N 4 to N 6), hard, moderately
plastic, slightly cohesive, some
shell fragments noted (Paluxy
Formation).

Whitish (N 8), very fine-grained,
well rounded.

Bluish white (5B 9/1), slightly
cohesive, moderately plastic; minor
fine sand interbeds.

Grayish white (N 8), very
fine-grained, well rounded.

Gray (N 5 to N 7), cohesive,
plastic.

TOTAL DEPTH OF BOREHOLE: 136 Feet

*Unified Soil Classification System
ASTM D-2487 '

i

Cc-311

) HARGIS + ASSOCIATES, INC.
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TABLE E-15
LITHOLOGIC LOG OF MONITOR WELL P-24U

DEPTH INTERVAL
(feet below
land surface)

GROUP

SOIL TYPE SYMBOL *

DESCRIPTION OF MATERIAL**

FOSSILIFEROUS --
LIMESTONE

0.0 - 25.0

25.0 - 56.0 SILTY SAND- ML

SANDY SILT

56.0 - 61.0 CLAYEY SILT CL

Light yellowish gray to light gray
(5Y8/1 to N5 to N 8); clay
interbeds, firm, cohesive.

"At 17 feet, color grades to medium

gray (N 4 to N 5), harder.

At 18 feet, color grades to white to
light gray (N 5 to N 9).

At 23 feet, trace dark gray (N 4 to
N 5), claystone-shale.

At 23.5-25 feet; siltstone, medium
to 1ight gray (N 5 to N 8).

Medium 1ight gray (N 6), very fine-
grained, soft, well sorted.

At 49.5 feet, thin, hard layer,
cuttings appear to be limestone.

At 50-56 feet, intermittent, harder
layers, trace lignite.

Pale green to yellowish gray
(5BG 7/2 to 5 Y 8/1), soft,
noncohesive.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487

61 Feet

**Drilled by mud rotary

c-312__ 2= HARGIS +ASSOCIATES, INC,



184330

TABLE E-14
LITHOLOGIC LOG OF MONITOR WELL P-24M
DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**

0.0 - 26.5 FOSSILIFEROUS -- Light yellowish gray to light gray
LIMESTONE (5Y8/1 to N5 to N 8), weathered
clay interbeds.

At 18 feet, darker gray (N 3 to
N 5).

At 22.5 feet, harder layer, white.

At 25-26.5 feet, more silt and clay,
hard.

26.5 - 56.0 SILTY SAND ML Dark gray (N 5), very fine-grained,
well sorted; trace clay, dark gray
(N3 toN4).

At 40-41 feet, limestone, hard, very
light gray to medium gray (N 5 to
N 8).

At 44-46 feet, hard layer.

56.0 - 72.0 CLAYEY SILT CL Medium gray (N 6), slightly
cohesive; trace sand, trace lignite.

At 60 feet, silty clay, more sticky,
trace sand, color change to 1light
bluish gray (5 B 7/1).

At 61 feet, more sand.

At 68 feet, some clay is form, some
slightly cohesive, color change to
light gray (N 7).

At 72 feet, more sand.

*Unified Soil Classification System **Drilled by mud rptary

ASTM D-2487
c-313 Y HARGIS + ASSOCIATES, INC.



TABLE E-14 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-24M

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

184331

DESCRIPTION OF MATERIAL**

72.0 -131.5 SAND

131.5-134.0 SILTSTONE-
CLAYSTONE

SP

CL

Pinkish gray (5 YR 8/1), very fine-
to fine-grained, well sorted, well
rounded, slightly cemented.

At 86.0-86.5 feet, lignite layer.

At 90 feet, grading to very fine
sand.

At 111-112 feet, lignite layer.

At 112-130 feet, trace silt and
pyrite.

Light bluish gray (5 B 7/1),
moderately cemented, interbedded
harder layers.

TOTAL DEPTH OF BOREHOLE: 134 Feet

*Unified Soil Classification System

ASTM D-2487

**Drilled by mud rotary

C-314 HARGIS + ASSOCIATES, INC.



1854332

TABLE E-17
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL
(feet below

land surface) SOIL TYPE

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0.0 - 6.0 SILTY SAND SM

6.0 - 12.0 SANDY SILT ML

12.0 - 24.0 CLAYEY SILT CL
24.0 - 32.0

SANDY SILT SM

32.0 - 33.0 GRAVELLY CLAY GC

33.0 - 35.0 GRAVELLY SAND GD

35.0 - 37.0 LIMEY SHALE --

*Unified Soil C1assificati6n System
ASTM D-2487

Light brown (5 YR 5/6), fine- to
medium-grained; some weathered
caliche nodules.

Same color; trace clay.

At 10 feet, color change to gfayish
orange (10 YR 7/4); less sand and
more clay.

Grayish orange (10 YR 7/4), slightly
sticky; trace sand.

Same color; sand is fine- to medium-
grained.

Same color, noncohesive; gravel is
varicolored, fine-grained, angular
to subrounded.

Varicolored, fine- to coarse-
grained, angular to subrounded
grains consisting of weathered
limestone, chert, and caliche;
gravel is fine-grained; some silt
and clay.

Dark gray (N 3), weathered; clay
interbeds; appears to have an oily
based matrix; soft and easily
friable.

At 37 feet, some fossil fragments
(oyster shells).

**Drilled by mud rotary
Yy HARGIS + ASSOCIATES, INC.

C-315 ==



TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL

184333

*Unified Soil Classification System
ASTM D-2487

(feet below GROUP

land surface) SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**

37.0 - 44.0 FOSSILIFEROUS -- Light gray (N 6 to N 7), dense,

LIMESTONE fossils are oyster shell fragments;

light green1sh gray (5 G 8/1) clay
interbeds.
At 41.0 feet, limey sand, fine-
grained.
At 41.5 feet, very dense, but still
some clay and silt interbeds; trace
pyrite.

44.0 - 55.0 LIMEY SHALE -- Medium gray (N 4 to N 6); clay
interbeds.

55.0 - 57.5 LIMESTONE -- Same color, dense, no visible
fossils; some clay interbeds.

57.5 - 61.0 SILTY CLAY/ CL Medium gray to greenish gray (N 5 to

CLAYEY SILT N6 tob5G6/1), slightly cohesive,

slightly sticky; some lignite.

61.0 - 68.0 SANDY SILT ML Medium gray (N 3 to N 5); sand is
very fine-grained.

68.0 - 80.0 SILTY SAND SM Light gray (N 6 to N 7), very fine-

" grained.

At 68.5 feet, thin lignite layer.

At 74.0 feet, some clay.

At 78.0 feet, sandstone, very fine-

grained.
At 79.0 feet, thin Tlignite layer.

At 80.0 feet, some clay.

:Lﬂ-
Io.

9” AN AN

C-316

il
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TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL
(feet below
land surface)

GROUP

SOIL TYPE SYMBOL*

184334

DESCRIPTION OF MATERIAL**

80.0 - 91.0 SILTY CLAY/ CL

CLAYEY SILT

81.0 -102.0 SANDY SILT/ ML

SILTY SAND

102.0-114.0 SAND SP

114.0-115.0 SILTY CLAY/ CL

CLAYEY SILT

Same as 57.5-61.0 feet.

At 85-86 feet, sandstone, very fine-
grained, strongly cemented.

At 87-87.5 feet, trace pyrite.

At 88.0 feet, whitish, silty
sandstone.

Light gray (N 6 to N 7), very fine-
grained; silty content varies with
depth; weakly cemented.

At 100 feet, trace clay.

Same color, very fine- to fine-
grained, well sorted, subrounded to
rounded, clean, soft.

At 111-112, sandstone with pyrite;
trace lignite.

Greenish gray (5 GY 6/1), slightly
cohesive; trace sand.

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487

115 Feet

*iDrilled, By BUd EQBFYATES INC.

m

—€-317
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TABLE E-16

LITHOLOGIC LOG OF MONITOR WELL P-25M -

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 32.0 SANDY SILT ML Grayish orange (10 YR 7/4), soft,
noncohesive; sand is very fine- to
medium-grained, angular to rounded,
some grains appear to be limestone;
mild reaction with HCI.
32.0 - 57.5 FOSSILIFEROUS -- Medium gray (N 4 to N 6), fossils
LIMESTONE WITH are oyster shell fragments.
SHALE

*Unified Soil Classification System
ASTM D-2487

At 32-34 feet, weathered shell
agglomerate, grayish orange

(10 YR 7/4); some medium to coarse
sand, varicolored, rounded.

At 34-35 feet, harder.

At 35-39 feet, shale-limestone
interbeds; some medium sand grains.

At 39-40 feet, more shale, dark gray
(N3). ,

At 40-43 feet, harder, lighter gray.

At 43-43.5 feet, more shale, darker
gray.

At 43.5-44.5 feet, harder, more
shell fragments.

At 44.5-47 feet, hard 1imestone-
shale interbeds.

At 47-49 feet, softer, more shaly
bedded; some silty clay.

At 49-56 feet, hard limestone-shale
interbeds.

**Drilled by mud rotary

=318 HARGIS + ASSOCIATES, INC.

e



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL

1542336

(feet below GROUP :
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
At 56-57.5 feet, silt, yellowish
gray (5 Y 8/1), soft, noncohesive,
some fine sand.
57.5 - 58.5 CLAYEY SILT CL Medium gray (N 5), soft, moderately
cohesive.
58.5 - 64.0 SANDY GRAVELLY GM/GC  Medium to light gray (N 5 to N 6),
SILT/ SANDY sand is fine- to medium-grained;
GRAVELLY CLAY gravel is fine, angular; some layers
of shale.
At 59 feet, shale appears to have an
0ily matrix.
64.0 - 66.0 SILTY SANDY GM Varicolored, fine-grained, poorly -
GRAVEL sorted, angular; sand is very fine-
to fine-grained; some clay.
66.0 - 69.0 SANDY SILT/ SM/SC  Olive gray (5 Y 4/1), soft,
SANDY CLAY moderately cohesive; sand is fine,
10-20 percent.
At 67-69 feet, co]or'change to
medium gray (N 5).
69.0 - 74.0 CLAYEY SILT/ CL/SM  Medium light gray (N 6),
SANDY SILT interbedded.
74.0 - 76.0 CLAYSTONE/ -- Light olive gray (5 Y 6/1),
SILTSTONE moderately cemented; soft,
moderately cohesive; some fine sand.
76.0 - 80.0 SILTY CLAY CL Light olive gray (5 Y 6/1), soft,
moderately cohesive; some fine to
very fine sand.
80.0 - 82.0 CLAY cL Light olive gray (5 Y 6/1), soft,

*Unified Soil Classification System
ASTM D-2487

cohesive, more dense with depth;
trace fine sand.

**Drilled by mud rotary
- HARGIS + ASSOCIATES, INC.

il

Cc-319



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL

DESCRIPTION OF MATERIAL**

(feet below GROUP

land surface)  SOIL TYPE SYMBOL*

82.0 - 91.5 SANDY SILTY cL
CLAY

81.5 -100.0 SANDY SILT/ SM
SILTY SANDSTONE

100.0-111.0 SAND SP

111.0-125.0 SILTY CLAY/ ML/CL
CLAYEY SILT

125.0-158.0 SILTY SAND SM

*Unified Soil Classification System
ASTM D-2487

Light olive gray (5 Y 6/1), soft,
moderately cohesive; 10 percent sand
is fine- to medium-grained, angular
to rounded. '

At 82-83 feet, lignite layer.

At 85 feet, color change to light
greenish gray (5 G 8/1).

At 85.5 feet, very fine sandstone or
shale layer.

Pinkish gray (5 YR 8/1), very fine-
to fine-grained, lightly cemented,
friable; cemented sandstone is higly
reactive with HCl.

Light gray (N 7 to N 8) to pinkish
gray (5 YR 8/1), very fine- to fine-
grained, well sorted, rounded to
well rounded, clean, soft.

At 105-106 feet, harder layer,
probably sandstone.

Light greenish gray (5 G 8/1) to
1ight olive gray (5 Y 6/1), slightly
firm to soft, moderately cohesive;
some lignite and fine sandstone.

Pinkish gray (5 YR 8/1), very fine-
grained, soft, loose, clean.

At 142 feet, some clay.

At 154 to 155 feet, sand is coarser
but still fine-grained, well sorted
and rounded, less silt.

**Drilled by mud rotary

C-BZU =

18523y

HARGIS + ASSOCIATES, INC.



184338
TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL
(feet below

GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
158.0-160.0 SILTY CLAY CL

Light bluish gray (5 B 5/1),
slightly cohesive, trace sand.

TOTAL DEPTH OF BOREHOLE: 160 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by mud rotary
C-321. - LARGIS + ASSOCIATES, INC.
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184335

TABLE E-19
LITHOLOGIC LOG OF MONITOR WELL P-26U

DEPTH INTERVAL
(feet below

land surface) SOIL TYPE

GROUP
SYMBOL*

DESCRIPTION OF MATERIAL**

0.0 - 1.0 ASPHALT AND --

GRAVEL FILL

SILTY CLAY/ --
CLAYEY SILT

WITH WEATHERED
LIMESTONE

1.0 - 5.0

5.0 - 12.0 CLAYEY --

LIMESTONE

12.0 - 23.5 WEATHERED --
LIMESTONE/

CLAYEY GRAVEL
23.5 - 26.0 LIMESTONE --

LIMEY SHALE AND  --
CLAY

26.0 - 36.0

36.0 - 46.0 FOSSILIFEROUS --

LIMESTONE

*Unified Soil Classification System
ASTM D-2487

Dark yellowish brown, soft,
moderately cohesive.

At 4.5 feet, color change to grayish
orange (10 YR 7/4).

Very pale orange (10YR to 7/4),
Timestone is weathered; clay is
soft, slightly cohesive.

At 11.0 feet, softer, more clay,
color change to dark yellowish
orange (10 YR 6/6).

Grayish orange (10 YR 7/4); gravel
is fine- to medium-grained, rounded,
to subangular limestone; clay is
soft, moderately cohesive.

Medium bluish gray (5 B 5/1), hard.

At 24.5 feet, shale/clay interbeds,
color grades to medium light gray
(N 6).

Medium gray to medium light gray
(N5 toN©6), novisible fossils,
moderate reaction with HCI.

At 28-34 feet, softer.

At 34 feet, harder.

Medium 1ight gray (N 6 to N 7),
hard, brittle, shell fragments,
strong reaction with HCI.

At 42.0 feet, softer, more shale.

*IDrilled by 0ud, QB e, inC.

il
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TABLE E-19 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26U

DEPTH INTERVAL
(feet below GROUP
Tand surface)  SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

46.0 - 53.0 SHALE -- Medium gray (N 5), brittle, hard,
some shell fragments; some clay
interbeds.

53.0 - 65.0 LIMESTONE -- Medium 1ight gray (N 6), hard, some
shell fragments.

At 55-57 feet, limestone and shale
interbeds.

At 57-65 feet, hard, more shell
fragments.

65.0 - 75.0 SILTY CLAY CL Light olive gray (5 Y 6/1),
moderately soft, moderately

cohesive.

At 72-75 feet, color change to
medium 1ight gray (N 6 to N 7), more
firm and cohesive.

75.0 - 90.0 SANDY SILT ML Light olive gray to yellowish gray,
soft, noncohesive; sand less than

10 percent, very fine-grained.

91.0 - 93.0 SILTY CLAY CL Brownish gray (5 YR 4/1), soft,
slightly cohesive.

At 91.0 feet, thin pyrite layer.

TOTAL DEPTH OF BOREHOLE: 93 Feet

*Unified Soil Classification System **Drill INC
ASTM D-2487 22 %%IMASSWTES .

C-323
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TABLE E-18
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
0.0 - 2.0 ASPHALT AND
FILL
2.0 - 5.0 SILTY CLAY cL Brownish gray (5 YR 4/1), soft,
moderately cohesive.
5.0 - 12.0 CLAYEY - Pinkish gray to yellowish gray
LIMESTONE (5 YR 8/1 to 5 Y 8/1), weathered;
some clay is grayish orange
(10 YR 7/4), dense, cohesive.
At 9.0 feet, less clay, more silt,
color grades to grayish orange
(10 YR 7/4).

12.0 - 21.0 LIMESTONE -- Yellowish gray (5 Y 8/1), weathered
to grayish orange (10 YR 8/1); some
subrounded gravel, fine- to medium-
grainedf
At 14 feet, dense, sticky clay
interbeds, grayish orange to dark
yellowish orange (10 YR 7/4 to 10 YR
6/6).

21.0 - 24.0 CLAYEY -- Same as 5.0-12.0 feet.

LIMESTONE
24.0 - 36.0 LIMEY SHALY -- Medium bluish gray (5 B 5/1),

CLAY

*Unified Soil Classification System
ASTM D-2487 —_

slightly cohesive; shale is brittle,
friable; highly reactive with HC1.

At 30 feet, softer, color grades to
darker gray (N 3 to N 4).

At 33.5 feet, clay is more dense and
sticky, more shale.

At 36 feet, trace pyrite and shell
fragments.

EDrilled, Bx oud, EQEEYrES INC.

i
T
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL

184342

(feet below GROUP

land surface) SOIL TYPE SYMBOL * DESCRIPTION OF MATERIAL**

36.0 - 41.0 FOSSILIFEROUS -- Medium gray (N 5 to N 6), hard,

LIMESTONE trace pyrite, shell fragments.
At 38-40 feet, softer.

41.0 - 52.0 LIMEY SHALE -- Grayish black to medium gray (N 2 to
N 5), brittle; clay interbeds are
soft and noncohesive; appears to
have an oily matrix.

At 41.5 feet, thin, white siltstone
(chalk).
52.0 - 80.0 LIMESTONE WITH -- Medium gray (N 3 to N 5), hard, some

SHALE

*Unified Soil Classification System
ASTM D-2487

shell fragments; trace chert.
At 56 feet, more shale.

At 58 feet, more limestone.
At 60 feet, more shale.

At 60.5-63.5 feet, hard limestone,
numerous shell fragments. -

At 63.5 feet, shale with silty clay
interbeds, medium gray (N 4 to N 5)
to light olive gray (5 Y 6/1).

At 77 feet, some sandstone, very
fine-grained, well cemented very
light gray (N 7).

**Drilled, by mud QALY rec i

C-325 =
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL
(feet below

land surface)

GROUP

SOIL TYPE SYMBOL*

154343

DESCRIPTION OF MATERIAL**

CLAYEY SANDY --
SILT/ SILTY
SANDY CLAY

80.0 - 94.0

94.0 -106.0 CLAY CH

106.0-112.0 SILTY CLAY/

CLAYEY SILT

CL/ML

112.0-120.0 SAND SP

120.0-134.0 SANDY SILT/ - SM

SILTY SAND

*Unified Soil Classification System
ASTM D-2487

Light olive gray (5 Y 6/1), soft,
moderately cohesive, slightly
sticky; sand is very fine-grained.

At 86 feet, thin layer of light gray
(N 7) very fine-grained sandstone,
color grades to brownish gray (5 YR

4/1).

At 87.5-88 feet, very fine-grained
sandstone, 1ight gray (N 7).

At 89.5-90 feet, same as above.
At 91 feet, thin lignite layer.

Brownish gray (5 Y 6/1), dense,
firm, cohesive, moderately plastic;
trace lignite.

Brownish gray (5 Y 6/1), slightly
cohesive; trace very fine-grained
sand.

Light gray (N 7 to N 8), very fine-
grained, well sorted, soft, lightly
cemented.

At 112-114 feet, some silt.
At 120 feet, thin lignite layer.

Light gray (N 7 to N 8), very fine-
grained, noncohesive.

At 120-122 feet, silt layer,
brownish gray (5 Y 6/1).

**Drilled by mud rotarr
C-326 == HARGIS +— ASSOCITATES, INC.
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL

:1294;;25241

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**
134.0-167.0 SAND SP Yellowish gray (5 Y 8/1), very fine-

167.0-171.5 SILTSTONE/ SILT ML

to fine-grained, well sorted,
rounded, 1ightly cemented.

At 165-167 feet, well cemented.
Light greenish gray (5 G 8/1), soft,

s1ightly cohesive; interbedded with
harder white siltstone layers.

TOTAL DEPTH OF BOREHOLE: 171.5 Feet

*Unified Soil Classification System
ASTM D-2487

*«Drilled by mud rot
= HARGIS T ASYS e, INC
C-32EE



HYDROGEOLOGIC

DEPTH BELOW
LAND SURFACE,

Ty
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HINGED STEEL ACCESS
VAULT WITH LOCK

—— SANITARY WELL SEAL

CONCRETE PAD

—15-INCH BOREHOLE

CEMENT SEAL

SR

10-INCH BLANK STEEL CASING

9% - INCH BOREHOLE

CEMENT SEAL

6% -INCH BLANK STEEL CASING

STATIC WATER LEVEL 6-~6-84

”Pwm

5'/,-INCH SCHEDULE 80 PVC

CASING, THREADED

SLOTTED PVC SCREEN:

T

UNIT IN FEET
f 0
LIMESTONE ow
—mv— 38 123
.J'”‘, 14.5
LIMESTONE, Sw
cLay, 82
AND SHALE = 34
436
:,; A
SHELL Z
AGGLOMERATE 5 2
_ v i
sz ———65
CLAY re 70.3
AND SHALE ‘ 29
4 T ~—80
SAND 90
91 56 —"
93.5
CLAY
AND SHALE
129.5
<
>9
34
<§ 149.3
&5
uw
SAND 169
188.8
SHALE, CLAY, 208
AND SAND v 22&-5
LIMESTONE WZ TN—21a
1=
T aq
23
wa
-4 0O
[L N7

FIGURE D-2. SCHEMATIC CONSTRUCTION DIAGRAM OF

(PALUXY FORMATION)

Cc-328

0.030-inch by 1.5 -inch horizontol
machine=-cut slots, 282 siots
per foot

L 6's-INCH BOREHOLE

PVC CAP

SLOUGHED BOREHOLE
MATERIAL

MONITOR WELL P-I

In
g

il
i

HARGIS «~ ASSOCIATES *
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HMINGED STEEL ACCESS vauul!
v wIiTH LOCK

SaNiTaRY wWELL 3EaL

DEPTH BELOW

HYDROGEOLOGIC LAND SURFACE,
UNIT IN FEE) CONCRETE PapD
0
cLAY FiLL
6
* g }l———18-INCH BOREHOLE
cLAY 3
S
3 —_— CEMENT SEAL
SAND AND 4
GRAVEL Y 32 15% - INC4 BLANK STEEL CASING
CLAT SHALE. GoopLAND
LIMESTONE - LIMESTONE a2
T 435
z l— 121/, - INCH BOREHOLE
o]
SHELL 5=
AGGLOMERATE 3; L CEMENT SEAL
<dx
*D
2.8 8% - INCH BLANK STEEL CASING
SHALE 8 CLAY l ) ’ :
SANDSTONE [ 4
CLAY
87
5'%-INCH SCHEDULE 80 PVC
CASING, THREADED
103.74 h 4 STATIC WATER LEVEL 6-6-84
105.6 P
SAND ==
z =
2 ==
- == 7% -INCH BOREHOLE
g 12%.4
=
g —_——131.5
w 133 —_
1381 —_— =
> ==
= — —
3 == SLOTTED PVC SCREEN:
< == 0.020-inch by (.5-inch horizontal
SAND a == machine-cut slots, 288 slots
AND 154.9 E—n— per foot
CLAY
174
CLAY, SHALE,
AND
LIMESTONE \ 183 | pvC cap

FIGURE D-3. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-2

(PALUXY FORMATION) .
HARGIS + ASSOCIATES I ..

I
"
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i
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/‘HINGED STEEL ACCESS vauLT
WiTH LOCK

OFFTH BELOW
HYDROGEOLOGLIC LANC SURFACE,
UNIT IN FEET

SANITARY WELL SEAL

CONCRETE Pap

- 0
cLay 2 18-INCH BOREHOLE
vy > CEMENT SEAL
1
i3 2 t3% -INCH BLANK STEEL CASING
! |a .
g /)
SHELL 25 /12" - INCH BOREOLE
AGGLOMERATE 2Z %
z0 /- CEMENT SEAL
B 2
i a5 A’j 8% -INCH BLANK STEEL CASING
$3.80 -l— STATIC WATER LEVEL 6-6-84
SAND -
63.5 —
== 77/8-INCH BOREHOLE
33— | ==
cLay
5'/2-INCH SCHEDULE 80 PVC
CASING, THREADED
93 —
z ==
= == SLOTTED PVC SCREEN:
SAND ; == 0.020-inch by 2-inch horizontal
o == mochine - cut slots, 288 siots
2 == per foor
> ==
x = =
o ==
x 142.3
CLAY 8 SAND
171.8 —_—
SANDSTONE, ==
SHALE, 181.% = —
AND CLAY .
SHALE \ 2195
LiMESTONT ZTEN | 22) | — PVC CaP

TOR WELL P-3

FIGURE D-4. SCHEMATIC CONSTRUCTION DIAGRAM OF MON
HARGIS - ASSOC!ATES

(PALUXY FORMATION)

I

I %

C-330



HYDROGEOLOGIC

DEPTH BELOW
LAND SURFACE,

184348

“4INGeD STEEL ACCFSS vaLLT
/ WIT4 LOCK

2

SANITARY WELL SEaAL

CONCRETE PAD

T
LTI

UNIT IN FEET
— 1-.J:1.48 al ©
CLAY }
———— |
=
SAND L
1 25
3 28
-
SHELL E
AGGLOMERATE I Z
<
z
SHALE * 57
SANDSTONE A
_—_TLAY —
SAND 77.38
78.3
LAY 88
CLAY aND
IANDSTONE
_— 107.8
4
=
-
SAND s
x 137.3
o
-
>
»
2
cLay b
a
176.8
SAND 196.5
SHALE B CLAY 222
LIMESTONE GLEN 228—""
ROSE FM.

18 -INCH BOREHOLE

————CEMENT SEAL

13% - INCH BLANK STEEL CASING

12% - INCH BORELOLE
CEMENT SEAL
8% -INCH BLANK STEEL CASING

STATIC WATER _EVvEL 6-6-84

52 -INCH SCHEDULE 80 PVC
CASING, THREADED

SLOTTED PVC SCREEN:
0.020 ~inch by 2-inch honizontol
machine-cut siots, 288 slots
per foot

7% -INCH BOREMOLE

PvC CaAP

FIGURE D-5. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-4

(PALUXY FORMATION)

C-331
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HINGED STEZEL ACCESS VAULT

WITH LOC7

;\J

LT

3.

Y

= \
T

DESTH,
BELOW LAND SURFACE
MYDROGEOLOGIC IN FEET
UNIT
o]
SAND/CLAY
)
SAND/SILT §
N
3 18
CLAY ;z‘
22
SAND
ics
CLAY a3
36
b3
Q
=
<
b3
s
FOSSILIFEROQUS 8
LIMESTONE -
D
b3
~
N 56.5
L3: R
615~
64
65
SAND/CLAY
74
-3 75
I
<
3
S
N
SAND ~ Abonboned
= Borenote
S
~
<
Q
94
CLAY

IOI—L

FIGURE F-2.

FOR MONITOR WELL P-5US

C—333

Fe=

SANITARY WELL ScaAlL
CONCRETE PaD
28—-inch BOREMCLZ
CEMENT SEAL

20-inch BLANK STEZL CASING

CEMENT SEaAL

133e—inch BLANK STEZL CASING

PEA GRAVEL

a-inch SCHEDULE 40
THREADED PVC CASING

| 8~inch BOREHMOLE

BENTONITE SEAL
SAND PACK

4-~inch PVC SCREEN
Q.01 0=inch slot size

CENTRALIZER
PVC END PLUG

CEMENT

12 '/a=1ach BOREHOLE

SCHEMATIC CONSTRUCTION DIAGRAM

HARGIS + ASSOCIATES, INC.
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HINGED STEEL ACCESS VAULT WITH LOCK

DEPTH,
BELOW LAND SURFACE /
HYDROGEOLOG/C INFEET
UNIT
O i ol
SAND/SILT ':a '[4%
6 Y e
~ o Do
g © ) o
SANDY SILT N o' N
; D: :4
o o .-
24 y %
e
fo o
SILTY SAND S 4 P'. %
32 S _
2 °e
e 4 P-o
p ° 5.4
= "aa >V,
N 1 ]
FOSSILIFEROUS - o ..
0 -
LIMESTONE 3 e i
E 30
k a)
g , O
2 .
§ ——s0s
CLAY/LIMESTONE l
ANDY CLAY 86— &=
S €8
71
CLAY %
Q
N 74
SANDSTONE <
X 76.5 —_
x -
SANDY CLAY N 78 —_
79 p—
b 81 —_—
> —_
3 C -
AND ] — "
s N A=l
l 96 1= -
SILTY CLAY o —
98 - . ——

FIGURE F-=3.

C-334

SANITARY WELL SEAL

CONCRETE PAD

12'%4—inch BOREHOLE

CEMENT SEAL

83/s —inch BLANK STEEL CASING

PEA GRAVEL

4 —inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4 —inch PYC SCREEN
0.0l 0 —silot size

CENTRALIZER

77/e—inch BOREHCOLE

PVC END PLUG

SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-5UN

HARGIS + ASSOCIATES, INC.
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. HINGED STEEL ACCESS VAULT
/ wiTH LOCK

SANITARY WELL SEAL
DEPTH BELOW
LAND SURFACE, CONCRETE Pap
HYDROGEOLDGIC UNIT IN FEET L /_
f— P
SAND/CLAY FILL 4
SAND } / / / /r——ss-mcn BOREHOLE
9
3
SILT/SAND 2 s / / —— CEMENT SEAL
2z [ A ° .
SILT ; /:.. .-.' / / 30-INCH BLANK STEEL CASING
..
SANC/GRAVEL i %? / / e .S A/ Vid 9 PEA GRAVEL
f 35 / . L
z .
59 / . / 28-INCH BOREMOLE
SHELL = ¢
r4 -
AGGLOMERATE :; a8 // A . CEMENT SEAL
-4 3
i /»'.' 7 20-INCH BLANK STEEL CASING
- o -«
. 6 —INCH SOREHOL
6:25\ " - 2 8 E
SAND/CLAY /. " .'-/ 18% -INCH BOREMNOLE
.
T [ ¢
SANDSTONE _/_;7 / . . 9 CEMENT SEAL
SAND/CLAY 8?-—\__. /
cLAY 82.36 // : STA7IC wATER LEVEL £~10-84
SAND 31; Tl A s
SANOSTONE L 13% - INCH BLANK STEEL CASING
w2 T 7 | &/
cLay s / s 8'/2 —=INCH SCHEOULE 80
p 106.2 = . . THREADED PVC CASING
= [Je24
SANDY CLAY g 107.5
< 138
> 1% =
X —|-J————'2% - INCH BOREWOLE
3 =..
SaND, : P
SANDSTONE, -_— SAND PACK
AND CLAY -
=t SLOTTED PVC SCREEN:
—— 0.010 = mch by 2-~inch horizonial
SAND ANO ';;7 == machine ~cut slots, 300 slots
SANDSTONE ‘53-5 - ) per foo!
SAND/CLAY L
158,58 =
cLay 162 - PVC CAP

FIGURE D-7. SCHEMATIC CONSTRUCTION DIAGRAM OF PM2NITC WELL P-5 MIDDLE
(PALUXY FORMATION)
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HYDROGEOLOGIC UNIT

DEPTH BELOW
LAND SURFaACE,
IN FEET

184354

HINGED STEEL ACCESS vauLy
WITH LOCK

7

SaNITARY WELL SEAL

J CONCRETE PaD
h /—

36-INCH BOREHOLE

CEMENT SEaL

30 -INCH BLANK STEEL CASING

PEA GRAVEL

N
NINNAN

.
()

SN
TR

24 -INCH BOREHOLE

CEMENT SEaL

20-tNCH BLANX STEEL CASING

. o
v o s e

18% - INCH BOREMHOLE

CEMENT SEalL

—
e’
.

133/ ~INCH BLANK STEEL CASING

STATIC wATER ([VEL £-8~84

A 53 - INCH SCHEDULE 80
THREADED PVC CASING

-

S

SAND/CLAY Fict
SaND 2
—rar— S
2
SAND/GRAVEL -
<
SHALE GOODLAND
4
SHELL =0
AGGLOMERATE zz
z3
23
— s
LIMESTONE
SHALE Y
SANDSTONE A
SILT/SANDSTONE
CLAY
SANDSTONE
CLAY/SaNDSTONE
cLay M
_— =4
CLAY/SANDSTONE =
I — =
o
(=]
<
.
x
>
-
<
a
SAND
(L]
167
SHALE A .29
FIGURE D-8

SCHEMATIC CONSTRUCTION DIAGRAM OF

123, = INCH HOREMOLE

—+———r—————— SAND PACK

SLOTTED PvC SCREEN:
0.010-inch by 2-inch horizontol
machine = cut slots, 300 slots
par oot

PVC CaP

MONITOR WELL P-6 MIDOLE
(PALUXY FORMATION)

C-337



184335

/’— HINGED STEEL ACCESS VAULT WITH LOCX

SANITARY WELL SEAL

OEPTH
8ELOW LAND SURFACE
HYDROGEOLOGIC UNIT N FEET

'

CONCRETE PAD
—

SAND/CLAY Fuil °
5 28 =nch BOREHOLE
CiLar ’ 95
3 CEMENT SEAL
SAND R
>
oo &Y 19 20-wnen BLANK STEEL CASING
vl
3 238
SAND/CLAY | PEA GRAVEL
Tl I __.\325
{ 345 ——
2 365
.s S T—————————— 18~mch BOREHOLE
- -
SHELL AGGLOMERATE ;; ————————— CEMENT SEAL
Y
IN 13%8 ~inch BLANK STEEL CASING
58 5 e————
63
12 ¥« —inch BOREMOLE
%% =nch SCHEDULE BO THREADED PVC CASING
2 79
gg ———————— saND Pack
SaNDST <
DSTONE §3 87.89 STATIC WATER LEVEL 02/19/85
N
SLOTTED PVC SCREEN
O O10 ~neh 2 2 =1nch horizoniol Mochine = cut slots
108 PVC CaP
CLay 1

FIGURE D~-I0. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—7 UPPER (PALUXY FORMATION)
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&i
o

/-—-' HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

OEPTH
BELOW LAND SURFACE,
HYDOGEOLOGIC UNIT IN FEET

— CONCRETE PAD

o CLTT T T L e 0 %
SILTY CLay ’ 36~en BOAEMOLE
3 .
T Siror e — N 16 CEMENT SEAL
SANDY CLaY 3
-~ 20 -
vt
CLAYEY S5anp ‘I 30-wmcn BLANK STEEL CASING
—_——— —— 34 - 4 - SANC AND PEL GRAVEL
§ § 39— ¢
SHELL AGGLOMERATE ;; 24 —inch BOREMOLE
X % CEMENT SEAL
LN
) 57 20 ~nch BLANX STEEL CASING

’ /L—— 18¥a ~ inch BOREHOLE

/——— CEMENT SEAL

SANDSTONE / 133/8 —inch BLANK STEEL CASING
85—
gg.gt——————— STATIC WATER LEVEL O2/24/85
3 / |
s 10% LA S'/2 —inch SCHEDULE 80 THREADED PVC CASING
cLay § 1
I
w
—_— 1"e
SANDSTONE ; SanND Pacx
3 —_—t24
SILTY CLaY -~
by 130 p————————————— 12%/4 —inch BOREHOLE
SLOTTED PVC SCREEN
SAND O 010 ~nch x 2 =inch Norizoniol machine = cut sloth
156 PVC CaP
CLaY 160 SLOUGHED BOREHOLE MATERIAL
165

FIGURE D-i} SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—7 MIDDLE {PALUX™ rOUxn .TION)
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//— HINGED STEEL ACCESS VAULT WITH LDCK

SANITARY WELL SEAL

oEPTH
BELOW LAND SURFACE,
MYDROGEOLOGIC UNIT IN FEET ,rJ CONCRETE PAD ¢
—_— o
? 24 —inch BOREHOLE
SANDY SILTY CLAY by
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—~NEAT CEMENT GROUT (To SURFACE)
~10" L0 STEEL cASING

{

4 INCH LD, SCHEPLLE €O,
THREAPED PVL CAsSING
2aLUxy (UPPER ZONE)

r'\
'>FORMATION
| sTABILIZER
(FILTER.
SAND) CALUXY, (MIDDLE BONE)
N (SAND € SAND=TONE]
’J

1_— 4% (D 6.clo SLoTTED evC
WELL DeESIGN

954 ' HOLE (ACAFTABLE PIAMZTER)

- MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U S. ARMY ENGINEER DISTRICT, FT WORTH

1
/50

Hole T D. ) 5.":7-5I J BLATE




184377

WELL P-12(M)

]O Zhrinch 0.D. BLANK STEEL CASING

4 -inch I.0. SCHEDULE B8O PVC CASING,
THREADED

+-inch L D. ACCESS PIPE,
TO TOP OF PUMP

4 -inch GALVANIZED STEEL COLUMN
PI1PE, THREADED

SUBMERSIBLE PUMP

i

- Bo*‘l’bm a‘F Pump 149.5’

C~360



CORPS OF ENGINEERS

184378
U.S. ARMY

LESS THAN 1,0
GROUND
LEVEL —{ﬁ

CONCRETE PAD

ABOVE GROUND PETAILS
TO BE FURNISHED
L — — (( LATER

CENTRALIZER — =

7 .
Q0. —r

]
P la — P = r A = < < O
T f_j : ; B 1 \« SURFACE CONCRETE
CAS\NG a——— 14" DIA. HOLE
TR ALIZER ~
A Jum CEMENT GROUT (TO SURFALE)
B /uo .o-f ?——_‘f"\Q‘“ HOLE
;‘f | —10"1p STEEL cAsiNG
h| 1] GocoLaND/WALNUT BEDROCK
%K I I INCH | D SCHEDULE 80,
Ul e 2 THREADED PVC CASING
CA k- 3
altiizer—)- s
’ i 8 .
| N S— —_—
IO”cs_gf@ Al =
Top oT screen 70. : [ FORMATION
= STABILIZER
CB\ETRAUZEQ’—- \ (Fll—TER 5#\LLD)
=] | .
- PALUXY (UPPER EONE)
1=

Te——q 54" HoLE (ADAPTAELE DIAMETER)

— 4" D 0.010 SLOTTED PVC
WELL ScREEN

JonnnosnanononnooononononDL

MONITOR WELL DESIGN

Ll

AIR FORCE PLANT NO. 4

PALUXT (MIDOLE 2 NE)

L

PALUXY .UPPER ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

(BANU ¢ SANDSTONE)

MonitorWell P-12 (u)

Y PLATE

C-361



184373

_——3 1343 STEEL ENCLOSURE

s
] =1nen GALV.- N1PPLES,
GALVANIZED "TEE™
HANDLE — ] FEMALE PLUG
4’z 4'x 4" CONCRETE PAD
GATE VALVE— -~ : WELL SEAL
. - ’ ' HINGE
HASP"\\}AJ
Z 77777

1D Zh~inch 0.P. BLANK STEEL CASING

—f ~inch I.0. SCHEDULE 80 PVC CASING,
THREADED

. T Ty
Cad .

. .
. .

LA

-inch L D. ACCESS PIPE,
TO TQP OF PUMP

AMUUUALIIRIN

P
Y

_Orr

4 -inch GALVANIZED STEEL COLUMN
PIPE, THREADED

\

\

SUBMERSIBLE PUMP

. !
Il | «—— Pump suction @ 88.1

Pzluxy Mownitor Well P-12 (1)

C-362



184330

OEPTH, HINGED STEEL ACCESS VAULT
BELOW LAND SURFACE
IN FEET SANITARY WELL SEAL
HYDROGEOLOGIC
UNIT
TURF o} s o] 7 CONCRETE PAD
CLAYEY SILT % :L F %5 /‘ ——— 12 /4 =inch BOREHOLE
/O'ad ot
e — 8.5 /o . Lo A
GRAVEL/SLAYEY/SILT -~ /0 .aq 0 !
- 3 b A0S o ‘% CEMENT SEAL
-~ °-ud Da;
> /LJ ° °
E %2": P
3 % . f;.‘ 85/8~inch BLANK STEEL CASING
T o - °
SILT * . 7
0t | )
°, r” s PEA GRAVEL
4, e
2
27 N B AL % 4-inch SCHEDULE 40
/; o. s :% THREADED PVC CASING
- Oa - ~
32 %1
: BENTONITE SEAL
< 36 i -
S e -
; % = SAND PACK
CLAYEY 3 % V
SILT/LIMESTONE Q % n =
~ / - L
b . - “'
2 o
‘ N _‘( L
L. 77, SES - YA 4—inch PVC SCREEN
54 ——M —_— 0.010=inch slot size
} 54.5 _
3 - 77/8-inch BOREHOLE
SAND N —F
3 ——
3 G: CENTRALIZER
E 61 _t-
P O
CLAYEY SILT X 635 . - PVC END PLUG
3 64
g

FIGURE F—11.SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P—13US

HARGIS + ASSOCIATES, INC.
C-363




CORPS OF ENGINEERS

184381

MONITOR WELL P-13(M) US. ARMY

%
—_—
(ASING

CENTRALIZER —

CASING
CENTRALIZER A

103
/10

LESS5 THAN 1.0 '
. Ay

a A A N /]

L/

/] 428

CENTRALIZER

T

CENTRALIZER —

O g ‘s
Y A
1

LSRR

A

J
&
¢

=

N

142.8 RS

T (T

ABOYE GROUND PDETAILE To BE
FURNISHED LATER .
2 A a A & & N
4 ' RCSURFACE CONCRETE
g OVER BURDEN
§ 14" DIA. HOLE
j . GOOCDLAND/LIALNUY BEDROCK
[{_——NEAT CEMENT GROUT (To SURFACE]
JI——10" 10 STEEL casNG
% : |
~//,_——~_4 INCH 1D, SCHEPLILE 8o,

T.D. 167.8

THREADED PVC CASING
PALUXY (UPPER ZONE)

FORMATION
STABILIZER
(FILTER
SAND) XY (!

LE ZONE) |
SAND & SANDsSTONE]

L—— 4" D, 0,010 SLOTTED f\C
WELL ScREEN

973" HOLE

MONITOR WELL DESIGN
AlR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH

PLATE

C-364



_— ¥ 33 STEEL ENCLOSURE 184382
-

P inch GALY. NIPPLES,

. ///f\\\\\\ GALVANIZED "TEE"
T HA —_—
NOLE — 1 FEMALE PLUG
’ L% , 4'1 4’z 4" CONCRETE PAD
GATE VALVE

WELL SEAL
) HINGE

HASP\ /

\

]O Z~inch 0.D. BLANK STEEL CASING

<f -inch I.0. SCHEODULE 80 PVC CASING,
THREADED

L

z-inch L D. ACCESS PIPE,
TO TOP OF PUMP

AN

4 ~inch GALVANIZED STEEL COLUMN
PIPE, THREADED

SO

a
\

SUBMERSIBLE PUMP

F’umf intake 160.5"
Boﬂ'om o‘c joump 1¢3.0°

MONITOR WELL P-13MM)

C-365
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184

APPROXIMATE DEPTM BELOW
LAND SURFACE, IN FEET

HINGED STEEL ACCESS VAULT

SANITARY WELL SEAL \ LITHOLOGIC LOG
CONCRETE PAD

GROUT \ \ W/ ol
%/ 77 4 CLAY
7
A
ol A
i 2 (~—— ——
e B - —— =
1 B~inch BOREHOLE § albampaligpd
s — SILT 2
\ o e — ] 2
\ : SN —— 2
LT S—— Su— -’
8%y —inch BLANK STEEL CASING [\\ .e T ] 2
a5 ok SILTY SAND
4-inch THREADED PVC CASING - .
o CLAYEY SANDY
g SILTY
A
53.0 —z
. = oy
d FOSSILIFEROUS X %
BENTONITE SEAL \ 5 FossuIreRa f 2
©.5 .
CLAYEY
6.8 SANDSTONE
€8.5 sILTY
CLAYSTONE
74.5
CENTRALZER 75.0
_ . 8
10% —inch BOREHOLE <
£
SANDSTONE e
4~ inch PVC SCREEN :
0.0 | O~men SLOT SRE 3
-
-
SAND PACK 2.0
CLAYSTONE
84.0
SHALE
THREADED PVC CAP : 85.0 1
SLOUGHED BOREHOLE MATERIAL 86.0 =

FIGURE B-3 SCHEMATIC CONSTRUCTION DIAGRAM FOR MONITOR WELL P—14U




184354

APPROXIMATE DEFPTH BELOW
LAND SURFACE, IN FEET

MINGED STEEL ACCESS VAULY
SANITARY WELL SEAL
CONCRETE PAD

ITHOLOGIC LOG

o > >
GROUT /226/6 i
/ & Z
V.
/////
5/////4
z_______c<;4?// CLAY
} B=inch BOREHOLE / //;
// //
84 —inch BLANK STEEL CASING ¢ /// //
Y/, ///
as ] M
SENTONITE SEAL —— | 3
— ——] H
b — — -
—— <
P e—
.=
e — SILT
4-mch THREADED PVC CASING | S———
43.5 —_— |
e — ]
53,9 — -
CENTRALRER - g
FOSSLIFERQUS £ <
LIMESTONE = 2
$9.5 -
Go.o -
€0.5
10 %/« \nch BOREHOLE
4=wch PVC SCREEN
0.0 10O=ineh SLOT STE
CLAYEY

SANDSTONE

sK.TY
CLAYSTONE

¢ —————————— PALUXY FORMATION

TMREADED PVC CAP

70.0 -

FIGURZ B-2 SCHEMATIC CONSTRUCTION DAGRAM FOR MONITOR WELL P-14US

C-367 ~ .



DEPTH,
8ELOW LAND SURFACE
IN FEET
HYDROGEQLOGIC /
UNIT
0 - /
°: PD.O
CLAY L > e J/v——
u% o,
S 15 o] e’
SANDY CLAYEY SILT ¢, c 4
N '8 %a. .’ o:”;
SILTY SAND / . o
?
i ZR
[ ]
N 2 o #
%DD: ‘c ,4
/DO 1 P 2 4
3 ’2. 0 2]
SILTY SAND 3 " P, e 0
N o o °
WITH GRAVEL S °, k’.ra
3 o1 [eod
] . i
o:o p'
K . 4
&2 o, 0 b
GRAVELLY o 4
CLAY .
§ a8 ° 4
SANDY Y M3
GRAVELLY SILT 3 °,
e ——— = 53 ¢
SANDY GRAVEL * .o
CLAYEY GRAVEL z sg——————
WITH FOSSILIFEROUS ¥
LIMESTONE L* 60
LIMESTONE €1
CLAY AND SILTY 63
SANDSTONE 67
SILTY SAND
e 69
cLay i =
75 B
b —— - —_—
CLAYEY N [ —y P
SANDY SILT < Sy
§ 1—
82 3 —
S
“ _
SANDY SILT NG _-
> 86 A—
2 89 T~
SANDY 3 9 .
Q ’

CLAYEY SILT

SAND

95

Abongoned Borenole 4

122

1843

STEEL VAULT LID

SANITARY WELL SEAL

12 '/a=inch BOREHOQLE
CEMENT SEAL

83/ —inch BLANK STEEL CASING
PEA GRAVEL

4—inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

CENTRALIZER

7 7/g—inch BOREHOLE

4—-inch PVC SCREEN
0.010=inch silot siza

CENTRALIZER

PVC END PLUG

CEMENT

6'/4a ~inch BOREMOLE

FIGURE F-13. SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-15U

C-368

HARGIS — ASSOCIATES, I'C.



184386

DEPTH,
BELOW LAND SURFACE
IN FEET STEEL VAULT LID
HYDROGEOLOGIC
UNIT SANITARY WELL SEAL
O U v
] «*
o 0
o’ | °, :% 12 '/a=inch BOREHOLE
CLAY 2. e %
o ol ° 4 /
o » %
10 2 LR
SILTY CLAY e xr CEMENT SEAL
» o
12 2 X
s, i
CLAYEY SILT oo p“.///* 85/8-inch BLANK STEEL CASING
b o,
X ]
”: ° ., 1%
b * o pA PEA GRAVEL
SILTY b X °':’/
SANDY GRAVEL 7
o [- 2]
‘o o/

T

b3 o° )

N 32 o © %0
3 L - 4—-inch SCHEDULE 40

2 A Zo THREADED PVC CASING
SANDY GRAVELLY 3 2 -,
SILTY CLAY o’ 2
el a. 0 4 4
42 + g >
0 6O
. A E %0 1
o ', b o
SILTY CLAY e .,
.
WITH SAND o "
P 0‘ o

BENTONITE SEAL

SAND PACK

SANDY GRAVEL
4~inch PYC SCREEN

¥
% 0.010~-1Inch slot size

58
59

IS
" &T& Tt

6l _
LIMESTONE 6 — 77/8—inch BOREHOLE
3 64 _ CENTRALIZER
SANDY SILT 38 —
23 68 —
SILTY CLAY <38 €9 —— PVC END PLUG
L%

FIGURE F-12. SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-15US

_ =369 HARGIS + ASSOCIATES, INC.




DEPTH,
HYDROGEOLOGIC BELOW LAND SURFACE
—_— o)
SANDY CLAY P °, F o
< oi
4 % :' o
% 054 .
7
°o puq
SILTY CLAY / % d
CLAYEY SILT / 0o N
- /o o9 b,a
o ‘0
%o, :,1
. o
- —_——— 19.5 / 20 ..
. .
0, o_"/
/,D S .,
GRAVELLY CLAY %o oo
o.. .
3 26 ;5j Y
N %_‘ ° R
3 E' 5 t
< oy 'y
o,
%.oo* “o
e o,
2 3N °0
SILTY CLAY .° [ °,
o °
P
0‘ lc.‘/
/o.p‘ ._°/
Z A7
ag 3
-
53 X
-] 87
SANDY GRAVEL 5.5
WALNUT 60 5 —_
£
LIMESTONE  oewmarion sl =
CLAYEY -~
SANDSTONE €5 —_
66 —
> -
N
S 705
CLAY SI
i
Y
<

Cc-370

1843¢

STEEL VAULT LID

SANITARY WELL SEAL

12 '/a=inch BOREHOLE

CEMENT SEAL

83/8~inch BLANK STEEL CASING

PEA GRAVEL

4-inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4 —inch PVC SCREEN
C.0 1 0—inch slot size

CENTRALIZER
7 7/8—-inch BOREHOLE

PvVC END PLUG

FIGURE F—14.SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P—-16US

HARGIS + ASSOCIATES, INC.
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OERTH,
SELOW LAND SURFACE
IN FEET

o

184355

2,

STEEL VAULT LID

| SANITARY WELL SEAL

HYDROGEOLOGIC
UNIT
cLay T T
g T P/
F o Dc 4/
SANDY SILT ) c/
D: bo o
7 F, . !
0 b .
N '
% o 3.‘
o ° R
v J'o o
. o]
= "o R
3 S
SILTY cLAY /3 % .
CLAYEY SILT 3 [, ez
2 [
o] b
D° L o
) 3
P o ¢ 4
L] °c
< *y of
Q .4
: o
3 — 445 °,
SAND 2 >
S 46 .8 .o'Q
3 / 1
SANDY GRAVEL 3 475 /
x
’ 7
<L 52 7 :
FOSSILIFEROUS LiM ESTONE p A
MASSIVE LIMESTONE 55 [ — -
SANDSTONE | 58.3 / _
60.5 f—1:
d A=l
{—L
1=
2 =1 A
CLAYEY SAND g c —
Y ——
X 1=
S -
k 7~—1 ——
k .
x 71
CLAY 2
<
g

12 1/a—inch BOREHOLE

CEMENT SEAL

83/s—inch BLANK STEEL CASING

PEA GRAVEL

4—inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4 —inch PYVC SCREEN
0.0 1 O—inch siot size

CENTRALIZER
77/s—inch BOREHOLE

PVC END PLUG

FIGURE F— | 5. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P=17US

HARGIS + ASSOCIATES, INC.



184255

DEPTH,
STEEL VAULT LID

BELOW LAND SURFACE
HYDROGEOLOGIC IN FEET
UNIT SANITARY SEAL

- 0
SILT B —
Sicvear 2 ‘s " 12 1/a=inch BOREHOLE
D. Y
° v
. M-
SANDY SILT . . U CEMENT SEAL
SILTY SAND . ve
0° ‘. .
o o
- 20 5 3 e 8%/g—inch BLANK STEEL CASING
: ;: ’l.
E . o,
3 . * 7 PEA GRAVEL
SILTY CLAY 3 x oo
CLAYEY SILT : o
. .
. =7/ 4—inch SCHEDULE 40
° e THREADED PVC CASING
—————————— 36 ai .
: . P o
SILTY SAND ‘ o, oo
CLAYEY SAND ? ] o
_— a3 o K
SANDY GRAVEL . p*
—_— + 45.5 . ,
0 ‘e
2 ; ]
~S . .
NN 51.5 — V2% /
FOSSILIFEROUS 23 Z
LIMESTONE X3
x3 55.0 —— % BENTONITE SEAL
<
57.5
—+——————— SAND PACK
605 5
SANDSTONE 65— ) r°C 4—inch PVC SCREEN ~
s ANTTTCAT SENBSTONE & = 0-010=inch slot size
SANDY CLAY < 69 — >——- CENTRALIZER
SANDSTONE 3 1=
§ — 73s =) 7 7/8=inch BOREHOLE
SILTY CLAY N 75 - PVC END PLUG
X
3
3
Q

FIGURE F=1I 6.‘SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P=18US

HARGIS + ASSOCIATES, IINC.
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184350

DEFPTH, STEEL VAULT LID

BELOW LAND SURFACE
HYOROGEOLOG/C /N FEET
UNIT SANITARY WELL SEAL

0 ——3

d 12 '/a —inch BOREHOLE

SANDY SILT 4 ‘o
j CEMENT SEAL

83/g~inech BLANK STEEL CASING

ALLUVIUM
QUQO “u.‘-.n «% 0"
2 - 2 h P 71
. 5.0 o g8 0 a® "
- 2 P Je s * o °
\WT&\T

SANDY SILT PEA GRAVEL
SILTY SAND
3' 'Q P'
4~inch SCHEDULE 40
., THREADED PVC CASING
©
CLAYEY SiLT § %9
- ’
hd [}
3 ]
Q .4
GRAVELLY 2 47 BENTONITE SEAL
SAND /’ 50
FOSSILIFEROUS\| g’z'g SAND PACK
LIMESTONE
56
CLAYEY SANDSTONE r 56 8
- — =8
2 60 —_ 4-inch PVC SCREEN
S _— 0.0 10=Iinch siot size
SANDSTONE X j—
§ 645 — CENTRALIZER
’;; —1 7 7/a~Inch BOREHOLE
3 -
saNOY cLay 70.5 : it PVC END PLUG

FIGURE F—-17. SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-19US

+ ~NC.
=173 HARGIS + ASSOCIATES, |
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RADIAN
CORPORATION

Boring or Well No. _P=20m

MONITOR WELL COMPLETION LOG:

S

1843391

HEET 3/3

Project _Ajir Force Plant 4 IRP_

Location _Radar Range, S. of Landfill &  Log Recorded by _Peter A, Waterreus

Depth Below
Surface (ft)

Hydrogeologic Unit

0—-
Goodland -

Shale Formation 20--
40~--

Shale Walnut -
and Formation -
Lime~ 60--
stone -
80--

Sandstone -
and -
Sand -
100--

Clayey Paluxy -
Sand & Formation -
Claystone 120--
Sand- -
stone -
and 140-~
Stone -
160-~

180~-

Well Construction Diagram

1

s

-

~Grout
-20" dismeter borehole

16" diameter steel casing

Grout

————15" diameter borehole

10 3/4" diemater steel casing

Sand pack

Grout
10" diameter borehole

5" Schedule 80 PVC

T I

C-374

T~

Static water level 4/9/86
Bentonite
Sand pack

5" Schedule 80 PVC Screen
1/2 hp submersible pump

Centralizer

Eeal



184392

RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION
Boring or Well No. _P-2lu Project _Air Force Plant 4 IRP

‘Location _Radar Range. Landfill No, 2 =  Log Recorded by _Peter A, Waterreuys
Depth Below

Hydrogeologic Unit Surface (ft) Well Construction Diagram
Clay and 0—- Grout
. -
Sile - J/']
Alluvium - —

Sand and 20-~ 20" diameter borehole
Gravel -

- 16" diameter steel casing

40~

Lime- - [ 15" diameter borehole
stone Walnut -
and Formation - 10 3/4" steel casing
Shale 60--

- Sand pack

- ] : 10" diameter borehole
Sand and 80—~
Sandstone - F__J

Paluxy - — 5" diameter Schedule 80 PVC

---------- Formation - et casing and screen
Clayey Sand - — 4\ Static water level 4/10/86
---------- 100-- E:_\ Centralizer
Sandstone - =4 [ ——————1/2 hp submersible pump
Claystone -

— C-375



184393

RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION
Boring or Well No. _P-22uy Project _Air Force Plant &4 IRP
Location _Landfjll No, 3 Log Recorded by _Peter A, Waterreus
Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram !
Alluvium 0-- Grout
- -1 ,,rﬁﬁf::zo" diameter borehole
——————— - 16" diameter steel casing
10--
Shale - - ﬂ
and Walnut - p———15" diameter borehole
Lime- Forma~- -
stone tion - 10 3/4" diameter steel casing
20—~ )
- Sand pack
30-- 1;,
Clay - 4
_______ - L | |
- 10" diameter borehole :
40--
Sand -
and Paluxy - =£ 5" diameter Schedule 80 PVC
Lime- Forma- 50-- EE"”—————_‘- and screen
stone tion - —
- ’ Static water level 4/10/86
- o
-------- 60-- = 1/2 hp submersible pump
Clay - =

§ o

C-376



184394

DEPTH HINGED STEEL ACCESS
3 ' T WITH K
3 GELOW LAND SURFACE /_ vAuL Loc
HYDROGEOLOGIC 3 IN FEET
UNIT 3
FILL Vi 0 SO 7
SANDY CLAY 2 ,.D'%ﬁ—_ 183a—inch BOREHOLE
I oq%d
2 L+ 4 & I5~inch BLANK STEEL CASING
=9 10 ';ﬁ
S i
LIMESTONE 33 P
33 R7
ie "’,% 1234 —inch BOREHOLE
‘ 31 ’ qé
% CEMENT SEAL
SANDY N7
CLAYSTONE/
CLAYEY 8 3/8-Iinch BLANK STEEL CASING
SANDSTONE
55
PEA GRAV
SAND EA G EL
6!
SILTY CLAY
<
N
5 79 O
3 80 253 .
N BENTONITE SEAL
Q 84 =
k ,'."
P T
X
2 : SAND PACK
S
Q :
100 o e— )
SAND i 4—inch PVC SCREEN
A0S Dl ZP 0.0l O=inch siot size
O Raand B
L=
CLAY 136 b —— PVC END CAP

FIGURE F—18.SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-22M

C-377
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[

HARGIS +~ ASSOCIATES, INC.
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1843935

RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION
Boring or Well No. _P-23u Project _Air Force Plant 4 IRP
Location _Lake Worth Log Recorded by _Pater A, Waterreus
Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram
0-- | ~H4=-Grout
Lime~ Walnout - ——15" diameter borehole
stone Forma- 10-- —~
tion - 10 3/4" diameter steel casing
- 20_-
Shale and -
Limes tone - Sand pack
Shale 30--
- =
3 |
40-- — Static water level 4/10/86
- — —— 10" diameter borehole
Sand - [
Paluxy - :: S" diameter Schedule 80 PVC
Formation - gé and screen
50-- e
- — ~~1/2 hp submersible pump
Sandstone/ - —
Clay -
60--
70=-
80--
90--
100--

Cc-378



18433¢

HINGED STEEL ACCESS
VAULT WiTH LOCK

N

DEPTH.
HYDROGEOLOGIC BELOW LAND SURFACE |- SANITARY WELL SEAL
UNIT IN FEET /
CONCRETE Pa
e / 0
(0] V
% %——-— 77/a=inch BOREHOLE
ISSILIFEROUS /
.IMESTONE
—— CEMENT SEAL
g /
~
3 /
[
Q A .
Q 4—inch SCHEDULE 40
N V BLANK PVC CASING
3
N
s BENTONITE SEAL
250 POOC e
26.0
310 — b
— = SAND PACK
— (8~20 BLAST SAND)
> — |
3 _
S —_
s J—
3 -
N _
S —
. — . 4-inch PVC SCREEN
. b —
SILTY SAND X — - 0.010-inch SLOT SIZE
3 S
N _—
Q — -
< —
N B
N —
s p—
56 -
CLAYEY -
SiLT —
— : l PVC END PLUG

FIGURE F—19. SCHEMATIC CONSTRUCTION DIAGRAM
FOR MONITOR WELL P-24U
HARGIS + ASSOCIATES, INC.

C~379
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HINGED STIEL ACCESS

/ VAULT WITH LOCK

|~ SANITARY WELL SEAL
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